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Hypertrophic cardiomyopathy (HCM):

● LVH  ≥ 15mm in the absence of 
other conditions that could cause it

● LVH ≥ 13mm in persons with 
known genetic variant or first 

degree family history

● Diagnosis made by transthoracic 

echocardiogram, or with cardiac 
MRI in ambiguous cases.

● Often accompanied by abnormal 

ECG findings (increased precordial 

voltage, repolarization 
abnormalities)

HCM Background
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HCM Background
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Genetic 

Phenocopy
Non-Genetic 

Phenocopy

AL or wtATTR 

Amyloidosis

hATTR 

Amyloidosis

Anderson 

Fabry

Glycogen Storage 

Disease

Neuromuscular 

Dystrophy
RASopathies

Hypertensive 

Heart

Drug Induced Aortic 

Stenosis

HCM and its phenocopies
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Case Study - Clinical Presentation

HPI

79 y/o M with worsening exertional dyspnea over past year, 

persistent fatigue. Referred  by PCP d/t echo findings 

suggestive of combined systolic and diastolic HF with 

marked LVH - possible infiltrative vs hypertrophic 

cardiomyopathy

Past Medical History

Persistent AF since 2012 s/p AFL ablation, CKD 

Stage 3A, bilateral carpal tunnel syndrome

Social History

He is retired.  He does not smoke tobacco or drink 

alcohol in excess.

Family History

No SCD, CVA in 3 generation pedigree

Mother deceased age 96 “old age”

Father deceased age 88 “MI”, T2DM

Maternal GM deceases 90s

Maternal GF deceased 70s

Paternal GM deceased 80s

Paternal GF deceased 70s  

No suspicious etiologies of death in any second and 

third-degree relatives known.

One of 8 siblings, all other siblings are living without 

cardiac issues

Son 57 healthy, Daughter 52 healthy
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Case Study - Clinical Presentation

PHYSICAL EXAMINATION:

VITAL SIGNS:  BP 132/72, pulse 56, SpO2 98% RA, weight 96 kg. 

GENERAL APPEARANCE:  Well-appearing Caucasian gentleman 

in no acute distress. 

CARDIAC:  Irregularly irregular with no significant murmurs.  

Nondisplaced PMI.  Slightly pronounced amplitude at the apex. 

NECK:  No JVD.  No carotid bruits. 

RESPIRATORY:  CTAB. 

ABDOMEN:  Belly with mild visceral adiposity. 

LOWER EXTREMITIES:  Trace edema, a bit more prominent on the 

right rather than left calf.

MEDICATIONS:

1. Carvedilol 12.5 mg p.o. b.i.d. 
2. Entresto 49/51 mg p.o. b.i.d.

3. Jardiance 10 mg p.o. q.a.m.

4. Magnesium oxide.
5. Sodium bicarbonate 650 mg p.o. q.i.d.

6. Spironolactone 12.5 mg p.o. daily.
7. Vitamin D.

8. Xarelto 20 mg p.o. daily.
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Case Example

EF is visually estimated at 45-50%.

There is mild mitral regurgitation. No significant systolic anterior 

motion/SAM 

Abnormal Global Longitudinal Strain: -11.0%

There is asymmetric left ventricular hypertrophy/ASH. Septal 

predominance, mid septum severely increased thickness > basal septal

There is abnormal diastolic function: reduced EF, atrial fibrillation 

presentation

IVC size and dynamics are consistent with normal RA pressure of 3 to 8

mmHg.

Echocardiogram
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Diagnostic Workup

ECG:

Labs:

Troponin T 55 ng/L

NT-pro BNP 14979

Serum Creatinine: 2.13 

Atrial Flutter

Low voltage in frontal leads

Ventricular rate 56 bpm

QRSD 118ms

QTc 464ms
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Diagnostic Workup

Cardiac MRI
1. There is circumferential left ventricular hypertrophy measuring up to 28mm in 

diastolic thickness in the mid anteroseptal segment. Addition, there is 

circumferential abnormal left ventricular mid myocardial enhancement (50%). 

The combination of these findings may be seen both in the setting of cardiac 

amyloidosis as well as circumferential hypertrophic cardiomyopathy.

2. There is moderate right ventricular hypertrophy.

3. The left ventricle is moderately dilated with moderately depressed systolic 

function. Left ventricular ejection fraction of 36%.

Labs
Kappa Free Light Chains: 21.7 mg/L

Free Lambda Light Chains 15.1 mg/L

Kappa/Lambda Ratio: 1.44

Immunofixation UPEP: No M-Spike

Immunofixation SPEP: No Monoclonal component
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Diagnostic Workup

Nuclear Medicine Cardiac Technetium-99 Pyrophosphate 

(PYP) Scan: 
Semiquantitative (visual) criteria: Grade 3 (Myocardial uptake greater than rib uptake 

with mild/absent rib uptake.)

Quantitative criteria: Ratio of heart to contralateral lung uptake (H/CL ratio): 1.7.

Constellation of findings strongly suggestive of TTR cardiac amyloid
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Diagnostic Workup

Ambulatory Heart Monitor:

- Predominant rhythm: AF, avg 64 (38 - 121).

- Atrial Fibrillation (AF) 100.0 %

- PVC 1.17 %

- No reported symptoms.

Genetic Testing:

HCM panel 42 genes

Likely pathogenic FLNC c.4984 C>T (p.Q1662*)
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Treatment

Co-Manage HCM and ATTR Amyloidosis:

1) Cascade genetic testing for FLNC variant

2) Tafamidis for TTR stabilizer therapy
3) GDMT for HFrEF

4) Anticoagulation for AF/AFL
5) Consider Clinical Trials 
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Thank youThank You



Cardiac Amyloidosis: Diagnosis and Novel Treatments for 
Transthyretin (ATTR) Cardiomyopathy
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Amyloidosis

• Disease of protein misfolding, aggregation, and fibril formation

• Extracellular deposition leading to organ dysfunction 

Cardiac Amyloidosis

• Thick ventricle but no true myocyte hypertrophy.

• Restrictive cardiomyopathy

Highlights

1. How do we unmask and diagnose this disease 

2. Discuss available disease-modifying therapies for amyloid and potential upcoming treatment options

3. Treatment of cardiac consequences



Types

• Over 35 amyloidogenic precursor proteins identified  

Update on treatment of light chain amyloidosis
S.Mehmood et al.

AL Amyloid TTR Amyloid 

Current heart Failure Reports, June 2020



Cardiac amyloidosis pathology. 

Joseph P. Donnelly, and Mazen Hanna CCJM 2017;84:12-26



Diagnosis Requires Pattern Recognition

Hanna M, Cleveland Clinic Journal of Medicine, 2017



Transthyretin (TTR) Cardiac Amyloidosis

There are 2 forms of disease:

1. Wild type amyloidosis or senile systemic amyloidosis (ATTRwt)

2. Variant/ Familial (Hereditary) amyloid cardiomyopathy (hATTR or 

ATTRm)

Ruberg FL, Berk JL, Circulation 2012
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Center for Cardiovascular Health
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Center for Cardiovascular Health

Practical Points for Echocardiography in Cardiac Amyloidosis
JASE 2022
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Center for Cardiovascular Health

Practical Points for Echocardiography in Cardiac Amyloidosis
JASE 2022

Practical Points for Echocardiography in Cardiac Amyloidosis
JASE 2022
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Center for Cardiovascular Health

Practical Points for Echocardiography in Cardiac Amyloidosis
JASE 2022



Sharmila Dorbala. Circulation: Cardiovascular Imaging. ASNC/AHA/ASE/EANM/HFSA/ISA/SCMR/SNMMI Expert Consensus 

Recommendations for Multimodality Imaging in Cardiac Amyloidosis: Part 1 of 2—Evidence Base and Standardized Methods of Imaging,

Volume: 14, Issue: 7, Pages: e000029, DOI: (10.1161/HCI.0000000000000029) 

© 2021 American Society of Nuclear Cardiology, Heart Failure 

Society of America, and American Heart Association, Inc.
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Center for Cardiovascular Health

AL amyloid patients can have  +ve PYP ~15%
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Center for Cardiovascular Health

p

Sharmila Dorbala. Circulation: Cardiovascular Imaging. ASNC/AHA/ASE/EANM/HFSA/ISA/SCMR/SNMMI Expert Consensus 
Recommendations for Multimodality Imaging in Cardiac Amyloidosis:



Mazen Hanna et al. JACC 2020; 75:2851-2862.



Treatment of Cardiac amyloidosis 

Treatment of consequences

• Heart failure

• Arrhythmia 

• Conduction disease

• Orthostatic hypotension

Disease modifying Therapies

• AL amyloidosis- Chemotherapy (DaraCyborD

commonly used, SCT)

• TTR cardiac amyloidosis- Stabilizers, Silencers



Tomasoni et al., Front. Cardiovasc. Med., 23 May 

2023



•Patients between 18 and 90 years of age
•Confirmation of ATTR cardiac 
amyloidosis, wild-type or hereditary
•Echocardiography with an end-diastolic 
interventricular septal wall thickness >12 
mm
•History of heart failure with at least 1 
prior hospitalization for heart failure, or 
clinical evidence of heart failure (without 

hospitalization)||

•NT-proBNP level ≥600 pg/mL
•6MWT >100 m

Inclusion criteria 

https://vyndamax.pfizerpro.com/about-vyndamax/study-design

ATTR-ACT Trial (TAFAMIDIS)



Tafamidis: ATTR-ACT Trial

Maurer MS et al, NEJM 2018



Maurer MS et al, NEJM 2018

• NNT to prevent 1 death=7.5
• NNT to prevent 1 hospitalization per year=4.5

FDA approved in 2019



ACORAMIDIS 

Replicates the stabilizing effect of the naturally occurring T119M mutation



Efficacy and Safety of Acoramidis in Transthyretin Amyloid 
Cardiomyopathy- Attribute-CM trial 



Daniel P. Judge et al. JACC 2025; 85:1003-1014.



FDA approved in November 2024

Efficacy and Safety of Acoramidis in Transthyretin 
Amyloid Cardiomyopathy- Attribute-CM trial 



Vranian Curr Cardiology Report 2015

Vutrisiran sq every 3 months

Eplontersen subq every 1 month

Silencers: Blocks translation of TTR RNA



Helios A trial (vutrisiran)







12 Month OLE Data From ESC, August 2025

Vutrisiran was approved for Wild type or Hereditary TTR cardiac amyloidosis in 

March 2025



Questions:

1. What is the preferred drug?

2. When do we switch?

3. Dual therapy?

4. Possible to reverse the disease? 

5. How do we monitor the disease progress?



Changing Treatment Landscape in Transthyretin Cardiac Amyloidosis. M Fontana et.al



Time to All-Cause Mortality Compared Among Trials in ATTR-CM. From Girard 
AA, Sperry BW.. Heart Fail Rev. 2025;30,69-73





Jan M. Griffin et al. J Am Coll Cardiol HF 2025; 13:685-694.

• Cardio TTransform trial (Eplontersen)-Largest TTR trial till date- 1400 pts, results in 
2026

• Triton CM (Nucresiran)-Phase 3 ongoing

Magnitude Trial-Single dose IV, Phase 3 ongoing

Fibril depleters
In Phase 2 and 3 trials 
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Thank youThank You



Hypertrophic Cardiomyopathy
in the Era of Cardiac Myosin 
Inhibitors 
Lucy Lin, MD
Saint Joseph Medical Center
October 4, 2025
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Hypertrophic Cardiomyopathy

❖ Most common monogenic cardiac disorder - 1:200-1:500 adults

❖ Characteristics

○ Left ventricular hypertrophy 

○ Enlarged myocytes in disarray

○ Interstitial fibrosis

○ Enhanced cardiac actin-myosin interactions

❖ Pathophysiological features

○ Hypercontractility

○ Diastolic dysfunction

○ Left ventricular outflow tract (LVOT) obstruction

Braunwald. NEJM 2025
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LVOT Obstruction and Outcomes

Maron et al. JACC 2022
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Treatment of Symptomatic oHCM

❖ Conventional treatment options

○ Pharmacologic 

■ Beta blockers - ↓ HR , ↓ contractility, ↑ diastolic filling time, mortality benefit

■ Calcium channel blockers - ↓ HR , ↓ contractility, ↑ diastolic filling time

■ Disopyramide - negative inotropy

○ Septal reduction therapy (SRT)

■ Surgical myectomy - gold standard

■ Alcohol septal ablation - less invasive, catheter-based

❖ Cardiac myosin inhibitors (CMI)

○ Mavacamten (approved 2020)

○ Aficamten (under investigation)
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Cardiac Myosin Inhibitors

❖ Improves on/off myosin equilibrium, ATP expenditure, sarcomere 

force generation 

○ Attenuates hypercontractility

○ Improves energetics and compliance
Braunwald. NEJM 2025
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CMI Trials - oHCM (Mavacamten)

Desai MY, et al. JACC 2022Olivotto, I, et al. Lancet 2020
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EXPLORER-HCM

Olivotto, I, et al. Lancet 2020
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EXPLORER-HCM

Olivotto, I, et al. Lancet 2020
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VALOR-HCM
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2024 HCM Guidelines

Ommen et al. Circulation 2024
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Mavacamten

❖ Criteria

○ Hypertrophic cardiomyopathy diagnosis

○ NYHA II-III

○ On maximally tolerated BB/CCB

○ LVEF > 55%

○ LVOT obstruction with LVOT gradient > 50 mmHg

❖ Contraindications

○ Strong CYP2C19 inhibitors, moderate-strong CYP2C19 inducers, moderate-

strong CYP3A4 inducers

○ Pregnancy
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Mavacamten Safety

❖ Adverse effects

○ Reduced LVEF/heart failure (Black Box Warning)

○ Syncope, dizziness, fatigue, dyspnea, atrial fibrillation, HTN, headache

○ Long half-life (normal CYP2C19 metabolizers: 6-9 days, poor metabolizers: 

up to 23 days)

❖ Risk Evaluation and Mitigation Strategies (REMS) program

○ Drug interactions

○ Echocardiography-guided monitoring

○ Specialty pharmacy must be enrolled in REMS

○ Prescriber must be enrolled in REMS
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Mavacamten Initiation

Owens, et al. JAHA 2024
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Mavacamten - Maintenance

Adapted from Owens, et al. JAHA 2024
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Mavacamten - LVEF < 50% 

Owens, et al. JAHA 2024
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CMI Trials - nHCM (Mavacamten)

Desai MY, et al. NEJM 2025Ho CY, et al. JACC 2020

* directional 

improvement
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ODYSSEY-HCM

Desai MY, et al. NEJM 2025
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Future of CMI - Aficamten

❖ Aficamten (under investigation)

○ Multiple metabolism pathways, consistent linear drug level to LVEF effect

○ Shorter half-life (3.5 days)

○ oHCM - SEQUOIA-HCM, MAPLE-HCM

○ nHCM - REDWOOD-HCM, ACACIA-HCM

○ Pediatric - CEDAR-HCM

○ Long-term extension - FOREST-HCM
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CMI Trials - oHCM (aficamten)

Maron MS, et al. NEJM 2024 Garcia-Pavia P, et al. NEJM 2025
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SEQUOIA-HCM

Maron MS, et al. NEJM 2024
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SEQUOIA-HCM

Maron MS, et al. NEJM 2024
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MAPLE-HCM

Garcia-Pavia P, et al. NEJM 2025
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MAPLE-HCM

Garcia-Pavia P, et al. NEJM 2025
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Take-Home Messages

❖ CMIs are the first drug specifically for oHCM.

❖ Mavacamten is effective at improving exercise capacity and functional 

status while decreasing LVOT obstruction.

❖ Mavacamten is prescribed through a REMS program with surveillance 

echocardiograms and regular screening for drug-drug interactions. 

❖ In clinical trials, aficamten also appears to be effective at decreasing LVOT 

gradient, improving functional status and increasing exercise capacity.

❖ Future studies are ongoing for non-obstructive HCM and pediatric 

populations.
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Thank you
Thank You
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Future of CMI
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