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Please Note:
• This webinar is being recorded. 

• All participants will be muted upon entry. 

• Recordings of today’s sessions will be enduring 
resources in a few weeks on www.heart.org

Questions?
• We encourage an open, conversational 

discussion, so please engage and share your 
thoughts!

• Q&A is scheduled at the end of the webinar.

• Submit your questions in the chat anytime—
they will be addressed during the designated 
Q&A.

Meeting Reminders

If you are having issue with audio, please 
call in using the appropriate number below.

Dial by your location:
+1 (301) 715-8592 (Washington DC)
+1 (312) 626-6799 (Chicago)
+1 (646) 876-9923 (New York)
+1 (253) 215-8782 (Tacoma)
+1 (346) 248-7799 (Houston)
+1 (669) 900-6833 (San Jose)

Meeting ID: 813 5849 3759
Passcode: 704828

http://www.heart.org/
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“Gene therapy holds immense promise as a 
paradigm-shifting approach in the management of 
CVD [Cardiovascular Disease], offering the 
prospect of disease prevention, long-lasting cures, 
and alleviation of lifelong pharmacotherapy.”
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Educational Objectives:
1. CURRENT LANDSCAPE OF GENE THERAPY

Explore the expanding role of gene therapy in cardiovascular care, 
with a focus on ATTR-CM.

2. RESEARCH & TRIALS 
Highlight key studies and landmark clinical trials shaping the 
future of treatment.

3. AMYLOIDOSIS 101
Understand disease mechanisms, types, and clinical presentation

4. ATTR THERAPEUTICS 
Explore transthyretin amyloidosis, its cardiac impact, and 
emerging treatments, including gene therapies.

5. WHAT’S NEXT?
Preview upcoming education tools and innovations in care.



Current Landscape of 
Gene Therapy

Andrew Landstrom, MD, PhD

Associate Professor of Pediatrics and Cell Biology
Duke University School of Medicine



GENE THERAPY:
Genetic modification 
of cells to produce
a therapeutic effect



Gene Therapy 
Development Landscape

33 Gene Therapies Approved*

35 RNA Therapies Approved

72 Non-Genetically Modified Cell
Therapies Approved

NEARLY ALL are for cancer, skeletal 
myopathies, metabolic disease, 
hematologic disease, among others

* FDA and other non-US based approvals
American Society for Gene and Cell Therapies, latest from 04/2025



The Development Pipeline

4,238

Gene, Cell, & 
RNA Therapies

2,117

Gene Therapies
Pre-clinical through 

pre-registration

1,053

Therapies for 
Rare Disease

Pre-clinical through 
pre-registration

8 of Top 10

Are 
Oncologic 

Indications

American Society for Gene and Cell Therapies, latest from 04/2025



Pharmaprojects | Citeline, January 2025
American Society for Gene and Cell Therapies, latest from 04/2025

RNA Therapies in the Development Pipeline



Pharmaprojects | Citeline, January 2025
American Society for Gene and Cell Therapies, latest from 04/2025

RNA Therapies in the Development Pipeline



AHA Science Advisory: 
Gene Therapy in 

Cardiovascular Disease
November 2024

SCAN HERE 
TO READ THE FULL ARTICLE

“Gene therapy holds immense promise as a 
paradigm-shifting approach in the management 

of CVD [Cardiovascular Disease], offering the 
prospect of disease prevention, long-lasting cures, 

and alleviation of lifelong pharmacotherapy.”



Mechanistic Approach to Gene Therapy

Kim Y, et al, Circulation, 2024



Gene Therapy by Genome Editing

Kim Y, et al, Circulation, 2024

Nuclease cuts both DNA strands

Small insertion/deletion (KO allele)

Nickase cuts one DNA strand

Deaminase converts nucleotide
(cytosine > thymine, adenine > guanine)

Prime editing gRNA introduce precise 
nucleotide changes



Delivery Methods for Gene Therapy

Kim Y, et al, Circulation, 2024



Major Themes for Cardiovascular Gene Therapy

Heritable cardiac disease

Defined genetic mechanism

Gene replacement strategy

Adeno-Associated Virus (AAV) delivery

Early phase (1, 2)

Kim Y, et al, Circulation, 2024



Heritable Cardiovascular Diseases

Cardiomyopathies Aortopathies Structural Heart Disease

Cardiac Channelopathies Familial Dyslipidemia



Cardiomyopathy Gene Therapy Trials

MyPEAK-1 MYBPC3 Gene Therapy Trial1

Phase 1b Trial Currently Enrolling
>18 years old

PKP2-mediated ACM2

Phase 1 Trial Currently Enrolling
>18 years old

RIDGE-1 PKP2 Gene Therapy Trial1

Phase 1b Trial Currently Enrolling
>18 years old

1Tenaya Therapeutics,  2Rocket Pharmaceuticals, 3Lexeo Therapeutics  

HCM ACM
HEROIC PKP2 Gene Therapy Trial3

Phase 1 Trial Currently Enrolling
>18 years old



LAMP2 Replacement for 
Danon Disease

RP-A501

AAV9.LAMP2B replacement therapy

Phase 1 demonstrated safety of a single 
infusion with durable expression of 
LAMP2 in the myocardium

Completed enrollment for Phase 2 Trial 
in Sept 2024



Heritable Cardiovascular Diseases

Cardiomyopathies Aortopathies Structural Heart Disease

Cardiac Channelopathies Familial Dyslipidemia



Bains S, et al, Eur Heart J, 2024
Qi M, et al, Circulation, 2023

“Suppression-Replacement” for LQTS 1

Emerging Therapies for Long QT Syndrome: Gene Therapy

In Vivo Base-Editing
for LQTS 3



Cardiovascular Gene Therapy Trials

METABOLIC DISEASES WITH CARDIOMYOPATHY
(E.G., POMPE, DANON, FABRY)

TRIALS FOR CARDIAC DISEASE

FAMILIAL HYPERCHOLESTEROLEMIA

GENETIC OR ACQUIRED CARDIOMYOPATHY

TRIALS FOR MUSCULAR DYSTROPHY*

ClinicalTrials.gov (as of 6/1/2025)



CHALLENGES AND
THE WAY FORWARD



Scientific 
Challenges

• Target specificity (tissue, cell-type, 
and DNA sequence)

• Improved delivery and expanded 
delivery mechanisms 

• Minimizing the immune response 

• Natural history studies

• Voice of patients and families

Implementation 
Challenges

• Cost

• Precise knowledge of the genetic 
basis of disease

• Equity in trials and access in the 
marketplace



R01-HL149870 
R01-EB032726 
R01-HL160654
R01-HL166217

Andrew Landstrom, MD, PhD
andrew.landstrom@duke.edu

5NU50-DD000054
CSDA-2020098

Terralyn Schmidt 
MS, CGC

Leigh Pedersen
BSN, RN

Brandi Umstead

mailto:andrew.landstrom@duke.edu


Amyloidosis 101 & 
ATTR-CM Therapeutics

Joshua Hare, MD, FACC, FAHA

Louis Lemberg Professor of Medicine/Director, 
Interdisciplinary Stem Cell Institute
University of Miami Miller School of Medicine



Refs:  Ruberg et al. JAMA 2024; Felker et al.  NEJM 2000

CARDIAC
AMYLOIDOSIS
Devastating cause of restrictive 
cardiomyopathy

• Heart failure

• Conduction system disease

• Atrial fibrillation

Peripheral neuropathy

• Small fiber peripheral

• Autonomic polyneuropathy

Amyloid deposition

• Transthyretin

• Light chains



TRANSTHYRETIN
Liver synthesized tetramer. Misfolding leads to tissue deposition of amyloid 
fibrils in heart and peripheral nerves

CARDIAC AMYLOIDOSIS
Restrictive cardiomyopathy with high morbidity and mortality

TREATMENT STRATEGIES:
• Inhibit hepatic TTR synthesis
• Stabilize tetramer
• Disrupt amyloid fibrils

PREVALENCE
50 to 150,000 people

ATTR AMYLOID

Refs:  Ruberg et al. JAMA 2024; Felker et al.  NEJM 2000



Refs:  Ruberg et al. JAMA 2024; Felker et al.  NEJM 2000

ATTR
CLINICAL MANIFESTATIONS
Cardiomyopathy

• Heart failure

• Arrhythmia

• Death

Polyneuropathy

• Small fiber

• Autonomic

Ligament deposition

• Carpal Tunnel Syndrome



TAFAMIDIS

• First tested for familial amyloid polyneuropathy

• Approved in the US for ATTR

ACORAMIDIS

• Approved for cardiac ATTR in 2024

Drug Therapy for ATTR Amyloid
Small molecules that act to stabilize TTR protein in the circulation

Lee, A. (2025). Acoramidis: First approval. Drugs, 85(6), 833–837. https://doi.org/10.1007/s40265-025-02159-z
Cruz, M. W., & Benson, M. D. (2015). A review of tafamidis for the treatment of transthyretin-related amyloidosis. Neurology and Therapy, 4(2), 61–79. https://doi.org/10.1007/s40120-015-0031-3

https://doi.org/10.1007/s40265-025-02159-z
https://doi.org/10.1007/s40120-015-0031-3


Pharmacologic 
Therapy: 

Impact on mortality 
and cardiovascular 
hospitalization

Ref: Maurer et al., 2018

https://www.nejm.org/doi/full/10.1056/NEJMoa1805689
https://www.nejm.org/doi/full/10.1056/NEJMoa1805689


https://jamanetwork.com/journals/jama/article-abstract/2815711


Gene Therapy Strategies
For ATTR Cardiomyopathy
Antisense oligonucleotides (ASO)

• Single strand oligonucleotide

• Usually 16-20 nucleotides in length

• Bind to complementary mRNA and cause degradation

• ASO’s can enter the cell without a transfection agent

Small Interfering RNAs (SiRNAs)

• Double strand RNA molecules

• Bind complementary RNA and cause degradation

• Must enter cytoplasm of target cells

CRISPR-Cas9 – in vivo Genome Editing

Ioannou et al.  BioDrugs 2023



Gene Therapy Examples
ATTR Cardiomyopathy
Patisiran

• SiRNA

• Approved for polyneuropathy

Inotersen

• Antisense oligonucleotide

Nexiguran ziclumeran

Vutrisiran

• CRISPR-Cas9

• Lipid nanoparticle mediated delivery system

• Produces a dose-dependent TTR knockdown

• RNA interference; 

• Approved 2025 for cardiac ATTR



HELIOS-B Study: Vutrisiran

Ref: Fontana et al., 2025

https://www.nejm.org/doi/full/10.1056/NEJMoa2409134
https://www.nejm.org/doi/full/10.1056/NEJMoa2409134


Ref: Gillmore et al., 2021

***Updated 2024 data to be shared on next webinar

Intellia Therapeutics
2021 Trial Results

https://www.nejm.org/doi/full/10.1056/NEJMoa2107454
https://www.nejm.org/doi/full/10.1056/NEJMoa2107454


Summary
AMYLOIDOSIS

Devastating cause of heart failure (50% of restrictive 

cardiomyopathy)

TREATMENTS

Rapidly evolving landscape leading to dramatic change 

in the outlook for affected patients.

There are now therapies based on TTR stabilization or 

using siRNA shown to reduce all-cause mortality

ATTR CARDIOMYOPATHY

Drug therapy and evolving gene therapeutic strategies 

deploying several state-of-the-art modalities



ATTR-CM 
Educational Toolkit
Coming July 2025!

Scan the QR code to Learn More! 
www.heart.org/ATTR-CM

www.heart.org/ATTR-CM

http://www.heart.org/ATTR-CM
http://www.heart.org/ATTR-CM


ATTR-CM 
Resources Available 

Health Topics: 
What is ATTR-CM? 

Health Topics: 
A Guide to Understanding 
Clinical Trials

Health Topics: 
Genetic Testing and 
Counseling for hATTR



Continuing the  
Conversation

Webinar #3 – February 2026

Multidisciplinary Care & Future Directions in Amyloidosis

Webinar #2 – October 2025

Advances in Diagnosis & Treatment of Amyloidosis

Scan the QR code to Learn More! Or visit: www.heart.org/ATTR-CM

STAY TUNED! 
Invitation and registration details for upcoming webinars will be shared in the coming months!

http://www.heart.org/ATTR-CM


Q & A



Recordings of today’s sessions will be 
enduring resources in a few weeks on 

www.heart.org/ATTR-CM

Connect with Us! Scan to email 
ClinicalStudies@heart.org

Thank you for joining us today! 

http://www.heart.org/ATTR-CM
mailto:ClinicalStudies@heart.org
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