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HCM Background

Sigmoidal
HCM
40 - 50%

Septal Protuberance
Basal
Concave septum

Reverse Curve
HCM
30 -40%

Convex septum
Concentric LV Cavity

Apical
HCM
~10%

Apical hypertrophy
“Ace of Spades”

Neutral
HCM
~10%

Straight septum

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)
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HCM Background
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Women diagnosed
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HCMandits phenocopies

hATTR AL or IATTR
Amyloidosis Amyloidosis

Neuromuscular

Dystrophy RASopathies

Genetic
Phenocopy Drug Induced Phenocopy

Non-Genetic

Aortic
Stenosis

Glycogen Storage

Disease Anderson

Fabry

Hypertensive
Heart



Case Study - Clinical Presentation

HPI Family History

79 y/o M with worsening exertional dyspnea over past year, No SCD, CVAin 3 generation pedigree
persistent fatigue. Referred by PCP d/t echo findings Mother deceased age 96 “old age”
suggestive of combined systolic and diastolic HF with Father deceased age 88 “MI”, T2DM
marked LVH - possible infiltrative vs hypertrophic Matemal GM deceases 90s
cardiomyopathy Matemal GF deceased 70s

. . Paternal GM deceased 80s
Past Medical History

Paternal GF 7
Persistent AF since 2012 s/p AFL ablation, CKD aternal GF deceased 70s

, No suspicious etiologies of death in any second and
Stage 3A, bilateral carpal tunnel syndrome

third-degree relatives known.

Social History One of 8 siblings, all other siblings are living without

He is retired. He does not smoke tobacco or drink cardiac issues

alcohol in excess. Son 57 healthy, Daughter 52 healthy

. Virginia Mason
. Y Franciscan Health-

Center for Cardiowascular Health
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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.

Virginia Mason
Franciscan Health-

Center for Cardiowascular Health

MEDICATIONS:

. Carvedilol 12.5 mg p.o. b.i.d.

. Entresto 49/51 mg p.o. b.i.d.

. Jardiance 10 mg p.o. g.a.m.

. Magnesium oxide.

. Sodium bicarbonate 650 mg p.o. q.i.d.
. Spironolactone 12.5 mg p.o. daily.

. Vitamin D.

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

Echocardiogram

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.

Virginia Mason
Franciscan Health




ECG:

Atrial Flutter

Low voltage in frontal leads
Ventricular rate 56 bpm
QRSD 118ms

QTc 464ms

Labs:

Troponin T 55 ng/L
NT-pro BNP 14979

Serum Creatinine: 2.13
. Virginia Mason

s Franciscan Health

- Center for Cardiovascular Hedalth
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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

. Virginia Mason
) Franciscan Health
Center for Cardivsazcular Health




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

I AHA HCM SCD Caleulater
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Classification © Review status © Condition © Submitter © Expand all rows ©
(Last evaluated) (Assertion criteria)
Pathogenic Y Distal myopathy with Labcorp Genetics (formerly Publications:
(s 25, 2023) (Invitae Variant Classification posterior leg and anterior Invitae), Labcorp PubMed (1)
_ N Sherloc (09022015)) hand involvement Accession: SCV001221230.6 Comment: show
@ Contributing to aggregate First in Chnvar- Apr 15, 2020
dassification Dilated Cardiomyopathy, Last undated: Met 04, 2025 Observation: 1
Dominant i » Collection method: clinical
Myofibrillar myopathy 5 testing
Hypertrophic * Allele origin: germiine
cardiomyopathy 26 Affected status: unknovn
Explanation for multiple
conditions: Uncertain.
The variant was classified for
several related diseases, possibly
8 spectrum of disease, the
variant may be assoclated with
one of more the diseases.
Pathogenic *reryy Not Provided GeneDx Comment: show
(Oct 18, 2024) (GeneDx Variant Classification Accession SCV0059214731 R
Process June 2021) First in ChnVar: Apr 28, 2025 Observation: 1
Contributing 1o aggregate Last updated: Apr 28, 2025 * Collection method: clinical
classification testing

* Allele ongin: genmine
* Affected status. yes

. Virginia Mason
. . Franciscan Health-

Center for Cardiowascular Health
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Co-Manage HCM and ATTR Amyloidosis:

1)
2)
3)
4)
5)

...

Treatment

Cascade genetic testing for FLNC variant
Tafamidis for TTR stabilizer therapy
GDMT for HFrEF

Anticoagulation for AF/AFL

Consider Clinical Trials

Virginia Mason
Franciscan Health-

Center for Cardiowascular Health

CENTRAL ILLUSTRATION: Evolving Landscape and Emerging Therapeutic
Questions in ATTR-CM
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Griffin JM, et al. JACC Heart Fail. 2025;13(5):685-694.
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Cardiac Amyloidosis: Diagnosis and Novel Treatments for
Transthyretin (ATTR) Cardiomyopathy

Srinidhi J Meera MD, FACC
Virginia Mason Medical Center
Seattle
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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

Virginia Mason
Franciscan Health



Types
» Over 35 amyloidogenic precursor proteins identified

AL Amyloid TTR Amyloid

underlying clone  excess production misfolded light chains re-fibrillar 2 . o
v . i . g Pathobiology of Transthyretin Amyloid

of unstable FLC allowing exposure of aggregates
hidden epitopes which Small
allow aggregation ollgomers S
- S, S = ” .
3 ~ /% ! AN Res(nctlve
\ = S ; S0P ) Cardiomyopathy
— NS
? ) 2 1 = >
= , ) BN i
A 5 Folded Mlsfolded
monomers  amyloidgenic  Amorphous

=
i g “Folded
: TTR mRNA TTR tetramer dimers monomers aggregates  Amyloid
s fibrils

amyloid fibrils direct tissue
formation in an toxicity
ordered B-pleated (mainly affecting
sheet structure in tissues the hean)
Peripheral and/or

organ damage due to fibril deposition Autonomic Neuropathy

$ocscsan

Cleveland Clinic

aam— %H Current heart Failure Reports, June 2020

renal periorbital macroglossia nail dystrophy soft tissue heart
purpura
Update on treatment of light chain amyloidosis

O Virginismenmsomet al
8 Franciscan Health




Cardiac amyloidosis pathology.

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

& Virginia Mason
# 8 Franciscan Health



Diagnosis Requires Pattern Recognition

Echocardiography:
« Lowvoltage on ECG and thickening of the septum/posterior wall > 1.2 cm
= Thickening of right ventricle free wall, valves

Intolerance to beta-blockers or ACE inhibitors
Low normal blood pressure in patients with a previous history of hypertension
History of bilateral carpal tunnel syndrome, often requiring surgery

AL ATTR

White male age 2 60 with HFpEF

HFpEF + nephrotic syndrome
+ history of carpal tunnel syndrome and/or spinal stenosis

Macroglossia and/or periorbital purpura African American age 2 60 with HFpEF
without a history of hypertension

Orthostatic hypotension New diagnosis of hypertrophic cardiomyopathy
in an elderly patient

Peripheral neuropathy New diagnosis of ::\:: :I:;g;:?ywpg:ia:r::nt aortic stenosis

MGUS Family history of ATTRm amyloidosis

CE = angiotensin-converting enzyme; AL = immunoglobulin light chain amyloidosis; ATTR = transthyretin amyloidosis; ECG = electrocardiogram; ATTRm = hereditary mutant variant
ITTR; HFpEF = heart failure with preserved ejection fraction ("diastolic heart failure”); MGUS = monclonal gammopathy of undetermined significance

# Virginia Mason Hanna M, Cleveland Clinic Journal of Medicine, 2017
B8 Franciscan Health



Transthyretin (TTR) Cardiac Amyloidosis

There are 2 forms of disease:

Table 1. Characteristics of Wild-Type and Common Variant Transthyretin Cardiac Amyloidosis
Mutation Origin Prevalence Male:Female Ratio Onset Organs
SSA Worldwide 25% =85y 25:1 to 50:1 =60y Heart, ST
V122 United States, Caribbean, Africa 4% Black 1:1 Gene (+) 3:1 Disease =65y Heart, PNS, ST
V30Mm Portugal, Sweden, Japan 1:1000 2:1 =h0y PN/ANS, heart
TEDA United Kingdom, Ireland 1% Northwest Ireland 2:1 =45y  Heart, PNS/ANS
SSA indicates senile systemic amyloidosis, wild-type (no mutation); ST, soft tissue; PNS, peripheral nervous system; and ANS,
autonomic nervous system. Ruberg FL, Berk JL, Circulation 2012
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'Jr[f'E]”'l_' a Mason Practical Points for Echocardiography in Cardiac Amyloidosis
Franciscan Health JASE 2022
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Virginia Mason Practical Points for Echocardiography in Cardiac Amyloidosis
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I Normal

! ! Dysfunction

Virginia Mason Practical Points for Echocardiography in Cardiac Amyloidosis
Franciscan Health JASE 2022

Center for Cardiovascular Health
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Shamila Dorbala. Circulation: Cardiovascular Imaging. ASNC/AHA/ASE/EANM/HF SA/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
T Society of America, and American Heart Association, Inc.
Virginia Mason
Franciscan Health
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FIGURE 3 Diagnostic Algorithm for Cardiac Amyloidosis

(see text and Table 1)

[ Clues from history, ECG, echocardiogram, CMR |

* SPEP/UPEP not as sensitive as IFE
* Normal K/L ratio in severe kidney disease: 0.54-3.30

I's ~

Meonoclonal protein?
* Serum kappa/lambda free light chain (abnormal if ratio is <0.26 or >1.65)
* Serum/urine IFE (abnormal if monoclonal protein detected)

* Cardiac scintigraphy could be
ordered simultaneously for
efficiency but must be interpreted
in the context of the negative
monoclonal protein screen

* Avoid false positives:

AL amyloid patients ;can have +ve PYP ~15%

Yes No l SPECT imaging to exclude
I blood pool uptake
* Avoid false negatives: consider
(« Itation with hematol Te-99m-PYP biopsy if scan is negative/equivocal
Biopsy (affected organ/surrogate site) * Grade 2/3 uptake but clinical suspicion is high

e Tissue typing by mass spectrometry

* Positive Congo red ‘

\
No Yes
l |
[ Cardiac amyloidosis unlikely J [ ATTR-CM
!

!

Genetic testing J

AL-CM = amyloid monoclonal immunoglobulin light chain cardiomyopathy; ATTR-CM = amyloid transthyretin cardiomyopathy; ATTRv-CM = variant transthyretin
amyloid cardiomyopathy; ATTRwt-CM = wild-type transthyretin amyloid cardiomyopathy; CMR = cardiac magnetic resonance; ECG = electrocardiogram; IFE =
immunofixation electrophoresis; K/L = kappa/lambda; PYP = pyrophosphate; SPECT = single-photon emission computed tomography; SPEP/UPEP = serum/urine protein
electrophoresis.

13
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Figure 1. Quantitation of Cardiac *"Tc-PYP Uptake Using
Heart-to-Contralateral Lung (H/CL) Ratio

Positive Uptake Meai CT's per ixel Whole Body Planar Images
. "
circlel] SEss{CIr , k &u
ot

33 perPixel
42 Std. Dev 5.8
32,709 . TotalCT's =66 546
in ROI
5,906.8 mm? 5,974.8 mm?2

Area of ROI

Figure 2. Grading *"Tc-PYP Uptake on Planar and SPECT Images

Planar si SQAE 1 SQAF 2 SOA-3

Grade 0 Grade 1 Grade 2 Grade 3

Virginia Mas«
Franciscan H

| . . "
_J Center for Cardiovascular Health

Grade 0

Sharmila Dorbala. Circulation: Cardiovascular Imaging. ASNC/AHA/ASE/EANM/HFSA/ISA/SCMR/SNMMI Expert Consensus4
Recommendations for Multimodality Imaging in Cardiac Amyloidosis:



Planar-_""‘Tc-.PYP: VEuaI Scoring
y 4 s - ’

Grade 0 Grade 1 Grade 2 Grade 3

Planar Semiquantitative Evaluation
HCL = 1.7 (ATTR)

SPECT-**"Tc-PYP: Visual Scoring
. "
i {9

SPECT/CT-*"Tc-PYP: Visual Scoring

Grade 0 Grade 1 Grade 2

Grade 3

. Uirginiu Mason Mazen Hanna et al. JACC 2020; 75:2851-2862.
B8 Franciscan Health



Treatment of Cardiac amyloidosis

Treatment of consequences Disease modifying Therapies

* Heartfailure * AL amyloidosis- Chemotherapy (DaraCyborD

e Arrhythmia commonly used, SCT)

+ Conduction disease * TTR cardiac amyloidosis- Stabilizers, Silencers

+ Orthostatic hypotension

@ Virginia Mason
8 Franciscan Health



(TTR production\

1\ J
Inhibition of TTR
synthesis

* Liver transplantation

* RNA silencing

Tetramer

Misfolded

Monomer
Monomer

Oligomer

TTR tetramer dissociation and misfolding

H—&

/

Fibril

\

[ TTR deposits \
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o
SiRNA: ASO .

[ Patisiran |
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* Gene editing

CRISPR-Cas9:
[ NTLA-2001 |
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TTR stabilization

Non-selective
agents

Tafamidis
Acoramidis

Selective
agents

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

2023

&

N i

TTR degradation

Monclonal Ab

PRX004
NI006
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Inclusion criteria

*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 2600 pg/mL

*6MWT >100 m

& Virginia Mason
$ 8 Franciscan Health

ATTR-ACT Trial (TAFAMIDIS)

VYNDAQEL Pooled
80 mg/day? VYNDAQEL
(n=176) (n=264)
ATTR-CM Randomization —_—
patients 2:1:2 VYNDAQEL
(N=441) S 20 mg/day?
wild-type (n=335) (n=88
hereditary (n=106)
Stratified by the presence or (n=177) z
absence of variant TTR genotype
and by baseline severity of IPlus standard of care (e.g., diuretics)

disease (NYHA class)

Primary analysis$

A hierarchical combination
of all-cause mortality and
frequency of CV-related
hospitalizations

Components of primary

analysis for VYNDAQEL vs

placebo:

« All-cause mortality

» Frequency of CV-related
hospitalizations

Key secondary
endpoints

« Change in functional
performance based on
6-minute walk test
(BMWT)

« Health status measured
by Kansas City
Cardiomyopathy
Questionnaire-Overall
Summary (KCCQ-0S)

30 months

https://vyndamax.pfizerpro.com/about-vyndamax/study-design
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Tafamidis: ATTR-ACT Trial

A Primary Analysis, with Finkelstein-Schoenfeld Method

P Value from Average Cardiovascular-Related
No.of  Finkelstein-Schoenfeld ~ Win Ratio  Patients Alive  Hospitalizations during 30 Mo
Patients Method (95% C1) at Mo 30 among Those Alive at Mo 30
no. (%) per patient per yr
Pooled Tafamidis 264 186 (70.5) 0.30
<0.001 1.70 (1.26-2.29)
Placebo 177 101 (57.1) 0.46

B Analysis of All-Cause Mortality
1.0+

0.9

0.8
Pooled tafamidis
0.7
0.6
0.5 Placebo

0.4

Probability of Survival

0.3

0.2

ol Hazard ratio, 0.70 (95% Cl, 0.51-0.96)

0.0
a T T T T T T
0 3 6 9 12 15 18 21 24 27 30 33

Months since First Dose

No. at Risk (cumulative no. of events)
Pooled tafamidis 264 (0) 259 (5) 252 (12) 244 (20) 235 (29) 222 (42) 216 (48) 209 (55) 200 (64) 193 (71) 99 (78) 0 (78)
Placebo 177 (0) 173 (4) 171 (6) 163 (14) 161 (16) 150 (27) 141 (36) 131 (46) 118 (59) 113 (64) 51 (75) 0 (76)

CH of Cardiovascular-Related Hospitali

No. of Patients with
No. of Cardiovascular- Related Cardiovascular- Related Pooled Tafamidis vs. Placebo

Patients t t Treatment Difference
total no. (%) no. per yr relative risk ratio (95% CI)
Pooled Tafamidis 264 138 (52.3) 0.48
0.68 (0.56-0.81)
Placebo 177 107 (60.5) 0.70

Maurer MS et al, NEJM 2018
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A Change from Baseline in 6-Minute Walk Test

— Dq
E
2 -30 Pooled tafamidis
i
o -60
£
S
& g0 P<0.001
@
)
H
< -120
=]
H] laceb:
3 _1504 Placebo
2 50
p
-180 T T T T 1
0 6 12 18 24 30
Month
No. of Patients
Tafamidis 264 232 155

Placebo

B Change from Baseline in KCCQ-OS

" FDA approved in 2019

04
Pooled tafamidis
2
T
s
]
g -104
& P
<0.001
&
s
®
<=
v 704
1=
&
o
= Placebo
©
=
-30 T T
0 6 12 18 24 30
Month
No. of Patients
Tafamidis 264 241 221 201 181 170
Placebo 177 159 145 123 96 84

Maurer MS et al, NEJM 2018

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



ACORAMIDIS
Replicates the stabilizing effect of the naturally occurring T119M mutation

ATTRibute-CM: Study Design

30-month primary endpoint:
Hierarchical analysis consisting of all-cause mortality,
cumulative frequency of CVH, change from baseline in
NT-proBNP, and change from baseline in 6MWD

Key
eligibility
criteria

800 mg acoramidis HCI twice daily

Subjects with diagnosed ATTR N =421
CM (WT or variant)

800 mg
acoramidis

NYHA Class I-lI HCI

ATTR-positive biopsy or placebo twice daily twice daily

99mTc scan
N=211

Light chain amyloidosis

axclude
excluded if diagnosis by 99mTc Efficacy assessment included 611 participants in the pre- Open-label

specified mITT population (¢eGFR 230 mL/min/1.73 m’) extension

Tafamidis usage allowed after Month 12

Screening and randomization




Hierarchical Components Win Ratio (95% ClI) P Value

Death from any cause, cardiovascular-related ; . | 1.8 (1.4-2.2) <0.001
hospitalization, NT-proBNP, 6-min walk distance :
Death from any cause, cardiovascular-related . 1.4 (1.1-1.8)
hospitalization, 6-min walk distance :
Death from any cause, cardiovascular-related ) ~ : 1.5 (1.1-2.0)
hospitalization :
T T f T T 1
0.0 0.5 1.0 1.5 2.0 2.5
Placebo Better Acoramidis Better

Efficacy and Safety of Acoramidis in Transthyretin Amyloid
Cardiomyopathy- Attribute-CM trial
@ Virginia Mason
@8 Franciscan Health




CENTRAL ILLUSTRATION: Early Benefits of Acoramidis on All-Cause
Mortality and Cardiovascular-Related Hospitalization in Transthyretin Amyloid

Cardiomyopathy
Phase 3 ATTRibute-CM (ucromos:s)
Study Key Outcomes
AlL-
‘ : ®—- ﬁﬁ mh A/ maxtatity (ACND”
Randomization ey
S ee 202 /g D\ CV-related
with ATTR-CM == L B - s J} VH),
Main Findings at Month 307

Time to ACM or First CVH Av;\ Ac:'p -
ACM or ACM and Annual

Event Free Prodadility

Risk Reduction
(acoramidis vs placebo)

02 4 Curves steacily
diverge through
Month 30

Judge DP, et al. JACC. 2025;85(10):1003-1014.

& Virginia Mason

I Daniel P. Judge et al. JACC 2025; 85:1003-1014.
B8 Franciscan Health



A Change in NT-proBNP Level B Change in 6-Minute Walk Distance
3.0+ 0
cg )
g7 s -20
= 8 2.54 S T
g £ 5‘;‘ 40 Acoramidis
EE 20 2= 60 : *
N %8
% g §8 w0
5 154 T
i 11 GE 100
gg ~ Acoramidis 7]
§ 104 : 3
T T T T T T T T T k T T T T
213 6 9 12 15 18 21 24 27 30 Baseline 6 9 12 18 24 30
s Months since Randomization Months since Randomization
No.at Risk  ° No. at Risk
Acoramidis 409 365 355 361 383 382 383 393 401 395 397 Acoramidis 407 351 347 369 363 392 384
Placebo 202 184 181 180 190 190 195 199 197 189 198 Placebo 202 175 176 185 185 190 186
€ Change in Kansas City Cardiomyopathy Questionnaire—Overall D Change in Serum Transthyretin Level
Summary Score
Opr— o — 10.04
) N ) F3
H -5 b S= 1754/ 1 . . Acoramidis
o] . Acoramidis -5'5, | T +—1 T T
o T o8 | - 1 T—
§< -0 + T §E 50
§s —_ §= 5o
=8 :
a
i b
E] 3
gg 20 gE 0.04 Placebo
% Placebo 5 &
3 s 3 s
T T T T UL S S S S S e D —
Baseline 3 6 9 12 18 24 30 k ]33 3 9 12 15 18 21 24 27 30
Months since Randomization 1 E Months since Randomization
No. at Risk No. at Risk
Acoramidis 408 263 383 390 397 404 407 405 Acoramidis 406 359 353 357 378 376 381 387 398 391 397
Placebo 202 134 192 194 196 199 201 201 Placebo 199 177 173 177 188 185 192 195 194 187 197
E Death from Any Cause
100+
= 35
B3
g 304
g 25| Placebo
2 204
£ R
£ 1 o 4
3 Acoramidis
2 104
3
[SEE
o
- T T T T T T T T T 1
Baseline 3 6 9 12 15 18 21 24 27 30
. ‘q.f"g"“u Mason Months since Randomization
= No. at Risk (no. of events) . T .
.‘ Franciscan Health Acoramidis 409 (0) 407 (2) 401 () 393 (16) 385 (24) 369 (40) 365 (44) 358 (51) 344 (65) 336 (73) 0 (79) Efficacy and Safety of Acoramidis in Transthyretin
Placebo 202 (0) 201 (1) 198 (4) 196 (5) 188 (14) 188 (14) 183 (19) 175 (27) 166(36) 156 (46) O (52) . . . .
Amyloid Cardiomyopathy- Attribute-CM trial




Silencers: Blocks translation of TTR RNA

DNA MRNA
: gradat
Transcnption l
Vutrisiran sq every 3 months
mRNA Antisense
Oligonucleotide ‘ RNAse H ,/ J
o Nucleoside
Eplontersen subqg every 1 month monophosphates

No protein
expression

No protein
expression

Vranian Curr Cardiology Report 2015

& Virginia Mason
# 8 Franciscan Health’




Helios A trial (vutrisiran)

(A) mNIS+T*

8

8

LS mean ¢ SE change
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HELIOS-B Study Design &

.5-(.
A randomized, double-blind outcomes study to evaluate vutrisiran in patients with ATTR-CM HEjOM
(Patient Population h ( Primary Endpoints )
= » Composite outcome of all-cause mortality
(N=655) C ite out f all rtalit
* ATTR: wild-type or any TTR variant Vutrisi and recurrent CV events during double-blind
+ Confirmed cardiomyopathy and o > utrisiran (DB) period (Month 33-36) in:
medical history of symptomatic HF o) SC q3M + Overall population
« NYHA Class <lIl: 6-MWT 2150 m: = 25 mg * Monotherapy population (patients not on
- imits@ i tafamidis at baseline) ..
NT pro.BNP limits? at basefllne ﬁ Vutrisiran
« Approximately 40% of patients on > E or SC a3M
tafamidis at baseline o Secondary Endpoints® q
Select Exclusion Criteria: o _ 25 mg
« NYHA Class IV HF z » Change from BL to Month 30 in 6-MWT
- NYHA Class IIl AND NAC ATTR = W Placebo 'S distance
Stage 3° - SC q3M » Change from BL to Month 30 in KCCQ-OS Vital status was
< « All- i rtained for 99.89
« PND Score zlll at the screening visit - All-cause mortality through 42 .Months asce oaf";tieon;s g
. Received prior TTR lowering * Change from BL to Month 30 in NYHA class
\_ treatment ) \_ Y
OLE
! 1 [ ohe |- O
Day — 45 Screening Period Day 1 Variable DB Period M33 M36 M42 M60
(Baseline)

& Virginia Mason
$ 8 Franciscan Health



A Time to First Evant in the Overall Papulation
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12 Month OLE Data From ESC, August 2025

Endpoint* Overall Population (n=654)  Monotherapy Group (n=395)

Composite of all-cause mortality Re_lative Risk Reduction: 37% Relative Risk Rgduction: 42% —
Vutrisiran was approved for Wild type or Hereditary TTR cardiac amyloidosis in

March 2025 . Relative Risk Reduction: Relative Risk Reduction:
composite of all-cause mortality
34% 40%
and recurrent CV events
p<0.01 p<0.01
. Relative Risk Reduction: 37% Relative Risk Reduction: 39%
All-cause mortality
p<0.01 p<0.01

Virginia Mason
Franciscan Health



Questions:

1.

2.

What is the preferred drug?
When do we switch?

Dual therapy?

Possible to reverse the disease?

How do we monitor the disease progress?

@ Virginia Mason
] Franciscan Health
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TABLE 1 Comparison of Therapies for ATTR-CM

Tafamidis Acoramidis Vutrisiran
Mechanism of action TTR stabilizer TTR stabilizer siRNA: gene silencer
Primary trial ATTR-ACT ATTRibute-CM HELIOS-B
(n = 441) (n = 632) (n = 655)
Year conducted 2013-2018 2019-2023 2019-2024
Age of participants, y 75 77 77
ATTRwt/ATTRv 335 (76)/106 (24) 574 (91)/58 (9) 578 (88)/77 (12)
Placebo mortality at 30 mo, % 43 26 18
Placebo CV event rate per year 0.70 0.45 0.288
NYHA functional class
| 37 (8) 68 (11) 84 (13)
1] 263 (60) 455 (72) 508 (78)
I 141 (32) 109 (17) 62 (9)
NT-proBNP, pg/mL, median 3,078 2,134 1,91

Mortality
CV events
Least square mean difference in 6MWD at 30 mo
Least square mean difference in KCCQ-0SS at 30 mo
Binding site
Brand name
Dose
TTR stabilization
TTR occupancy with FPE assay, %
Tetramer dissociation assay, %
Increase in serum TTR, %
Knockdown in serum TTR, %
Cost®

0.70 (0.51-0.96)"
0.68 (0.56-0.81)
75.7 (57.6-93.8)
13.65 (9.48-17.83)
T4 binding sites
Vyndagel or Vyndamax
80 mg or 61 mg

~65
>96 at 28 um
33
N/A
$267,908

0.77 (0.54-1.10)°
0.50 (0.36-0.70)
39.6 (21.1-58.2)
9.94 (5.97-13.91)
T4 binding sites
ATTRuby
712 mg orally twice daily

96.6 + 2.1
>96 at 11 um
39
N/A
$225,108

0.69 (0.49-0.98)°
0.68 (0.53-0.86)
26.5 (13.4-39.6)

5.8 (2.4-9.2)
N/A
Amvuttra

25 mg subcutaneously every 3 mo

N/A

N/A
81
$477,404

Values are n (%) or HR (95% CI), unless otherwise indicated. Survival at 30 months. ®Survival at 42 months. “Average wholesale price per year from UpToDate; notably, cost

for amvuttra for ATTR-CM is unknown because it not approved for this indication.

6MWD = 6-minute walk distance; ATTR = transthyretin amyloidosis; ATTR-CM = transthyretin amyloid cardiomyopathy; ATTRv = variant transthyretin amyloidosis;
ATTRwt = wild type transthyretin amyloidosis; CV = cardiovascular; FPE = fluorescence probe exclusion; KCCQ-0SS = Kansas City Cardiomyopathy Questionnaire—Overall

Summary Score; NT-proBNP = N-terminal pro-B-type natriuretic peptide; TTR = transthyretin.

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




Heart Failure Reviews

100 5
3 gp -
z )
T 80
E; 2] — HELIOS-B (Vutrisiran)
E — ATTRIBUTE [Acoramidis)
o 60 4
— ATTR-ACT (Tafarmidis)
5p —— ATTR-ACT (Placebo)
| I 1 ] | ] L] ] L] ] ] I 1 I 1 ]
0 6 12 18 24 30 36 42 45
Follow-up Time (Months)

Time to All-Cause Mortality Compared Among Trials in ATTR-CM. From Girard
AA, Sperry BW.. Heart Fail Rev. 2025;30,69-73
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Central Illustration: Heart Failure Management of Patients with Amyloid Cardiomyopathy

CA

+

HFpEF

Restrictive Physiology

INTERNATIONAL JOURNA

v

Cardiovascular
SCIENCES

HFrEF

Diurectics for symptomatic patients to control congestion

Mineralocorticoid

ACEI/ARB/ARNI Beta blocker Antagonist SGLT2i
g g ¥ v
. : ; Potential benefit
Frequent intolerance 5 Potential benefit in :
— may be used with Frequent mtolergnce mortality risk Safe - not affectmg
cantion - should be avoided rocction hemodynamn_cs or
renal function
HEART TRANSPLANTATION

for CA patients with advanced heart failure

Virginia Masol Int] Cardiovasc Sci. 2024; 37:e20240043

$ 8 Franciscan Health




land Chnic
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
& Virginia Mason ° Triton CM (Nucresiran)-Phase 3 ongoing v
B % Franciscan Health Fibril depleters
In Phase 2 and 3 trials
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Hypertrophic Cardiomyopathy
in the Era of Cardiac Myosin

Inhibitors

Lucy Lin, MD
Saint Joseph Medical Center
October 4, 2025
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Disclosures

% NO RELEVANT DISCLOSURES
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Hypertrophic Cardiomyopathy

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

% Characteristics
o Left ventricular hypertrophy
o Enlarged myocytes in disarray
o Interstitial fibrosis

o Enhanced cardiac actin-myosin interactions
% Pathophysiological features

o Hypercontractility
o Diastolic dysfunction

o  Left ventricular outflow tract (LVOT) obstruction

. Virginia Mason
. Franciscan Health- 3

. Center for Cardiowascular Health
Braunwald. NEJM 2025
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LVOT Obstruction and Outcomes

Virginia Mason
Franciscan Health-

Center for Cardiowascular Health

LvVoT

FIGURE 4 Clinical Significance of Echocardiographic Assessment of LV Outflow Obstruction
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Maron et al. JACC 2022




Treatment of Symptomatic oHCM

% Conventional treatment options

o Pharmacologic
m Beta blockers - | HR, | contractility, 1 diastolic filling time, mortality benefit
m Calcium channel blockers - | HR , | contractility, 1 diastolic filling time
m Disopyramide - negative inotropy

o Septal reduction therapy (SRT)
m Surgical myectomy - gold standard
m Alcohol septal ablation - less invasive, catheter-based

% Cardiac myosin inhibitors (CMI)
o Mavacamten (approved 2020)

o  Aficamten (under investigation)
. Virginia Mason
. Franciscan Health
Center for Cardiowascular Health



Cardiac Myosin Inhibitors

C Effect of Cardiac Myosin Inhibitors on Hypertrophic Cardiomyopathy

{ ) 4 N
Normal Sarcomere Hypertrophic Cardiomyopathy Sarcomere
Normal number of myosin-actin Increased number Cardiac Myosin Inhibition Decreased number
cross-bridges of cross-bridges l of cross-bridges
% > s »

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

force generation

& ViginiaM o Attenuates hypercontractility
Irginia Mason

& fﬂ?ﬁiiﬁﬂﬂﬁﬂlﬂg o Improves energetics and compliance 6
Braunwald. NEJM 2025



CMI Trials - oHCM (Mavacamten)

EXPLORER-HCM (2020) VALOR-HCM (2022)

Drug Mavacamten
Design F3RDBPC
M 251
Duration 30 weeks
NYHA 1, 1

Peak VO2 + NYHA class
LVOT gradient (exercise)
Peak VO2
KCCO, NYHA, HCMSCQ
Cardiac biomarkers
CMR substudy
Improved exercise capacity
J- LVOT gradient

Primary endpoint
Other endpoints

Conclusions

Jr NYHA class
J- NT-proBNP and hs-cTnl
Improved diastolic function

Mavacamten

P3ZRDE PC

112
16 weeks
I, I, v
SRT eligibility
LVOT gradient (rest/Valsalva)
MNYHA, KCCQ
Cardiac biomarkers

J- SRT eligibility
J- LVOT gradient

Jr NYHA class
J- NT-proBNP and hs-cTnl
Improved health status

. Virginia Mason
o Franciscan Health-
Center for Cardiowascular Health

Olivotto, |, et al. Lancet 2020 Desai MY, et al. JACC 2022



..

Patients (%)

Virginia Mason

Franciscan Health-
Center for Cardiowascular Health

20+

10+

EXPLORER-HCM

NYHA functional class

B B Missing

N Baseline Week 14 Week 30 2 " Baseline Week 14 Week 30 X
B o5 W
Mavacamten (n=123) Placebo (n=128)

8
Olivotto, I, et al. Lancet 2020



EXPLORER-HCM

1 -@- Mavacamten B0+ 1004
? e - Placebo = =
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. Virginia Mason . " hrsprert patients at visit
.. Franciscan Health Mavacamten 120 115 114 115 114 109 115 1S 117 119 Mavacamten 120 86 102 1s 9
Center for Cardisvascular Health Plcebo 126 118 112 119 116 117 124 121 120 113 Plxebo 119 84 104 3

Olivotto, I, et al. Lancet 2020



VALOR-HCM

Patients Who Underwent SRT or Patients Who Improved
Remained Guideline Eligible for SRT by 0, 21, or 22 NYHA Class

100+ ~ 100~
B>
79%
g 75- g 7
< 2
S 50- g 50-
- -~
£ 2% 8
S 251 18% C 2
T
0- z 0
Mavacamten Placebo Mavacamten Placebo
(n=56) (n=56) (n=56) (n=56)
iz} Gug!e#ine Eligible [ Guideline Ineligible " 'None [ 21Class 22 Class
or

Desai MY, et al. J Am Coll Cardiol. 2022;80(2):95-108.
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2024 HCM Guidelines

. In patients with obstructive HCM and symptoms*
attributable to LVOTO, nonvasodilating beta
blockers, titrated to effectiveness or maximally
tolerated doses, are recommended.’

. In patients with obstructive HCM and symptoms®
attributable to LWVOTO, for whom beta blockers are
ineffective or not tolerated, substitution with
nondihydropyridine calcium channel blockers

(eg. verapamil,t diltiazem#) is recommended.**

. For patients with obstructive HCM who have
persistent symptoms® at‘tnbutable to LVOTO despite

patients only), or dlsopyram:de ] noination
with an atrioventricular nodal blocking agent),
or SRT performed at experienced centers§ is
recommended.” "

. For patients with obstructive HCM and acute
hypotension who do not respond to fluid
administration, intravenous phenylephrine (or other
vasoconstrictors without inotropic activity), alone or
in combination with beta-blocking drugs, is 1

. rginia Mason
. Fru nciscan Health-
recommended.'®

Center for Cardiovascular Health . .
Ommen et al. Circulation 2024




Mavacamten

< Criteria

©)

o

O

©)

o

Hypertrophic cardiomyopathy diagnosis

NYHA II-1I

On maximally tolerated BB/CCB

LVEF > 55%

LVOT obstruction with LVOT gradient > 50 mmHg

< Contraindications

O

©)

Virginia Mason

Strong CYP2C19 inhibitors, moderate-strong CYP2C19 inducers, moderate-
strong CYP3A4 inducers

Pregnancy

Franciscan Health

Center for Cardiowazcular

Health

12



Mavacamten Safety

% Adverse effects
o Reduced LVEF/heart failure (Black Box Warning)
o Syncope, dizziness, fatigue, dyspnea, atrial fibrillation, HTN, headache
o Long half-life (normal CYP2C19 metabolizers: 6-9 days, poor metabolizers:

up to 23 days)

% Risk Evaluation and Mitigation Strategies (REMS) program
o Drug interactions
o Echocardiography-guided monitoring

o  Specialty pharmacy must be enrolled in REMS

o  Prescriber must be enrolled in REMS

. Virginia Mason
Y Y Franciscan Health 13

Center for Cardiowascular Health



5 mg once daily,
initiate only if
LVEF 255%

b— 4

. Virginia Mason

Mavacamten Initiation

Valsalva LVOT
gradient
—+ <20mm Hg Down-titrate to
2.5 mg once daily
Maintain at 5 mg
—
220 mm Hg ol

s Franciscan Health

- Center for Cardiovascular Hedalth

14
Owens, et al. JAHA 2024



.0

Mavacamten - Maintenance

Virginia Mason
Franciscan Health

Center for Cardiowascular Health

LVEF <50% ————
LVEF 50%—55% s
LVEF >55% and
Valsalva LVOT gradient [ *
<30 mm Hg
LVEF 255% and
Valsalva LVOT gradient f——
230 mm Hg

15
Adapted from Owens, et al. JAHA 2024



Mavacamten - LVEF < 50%

Interrupt treatment
Recheck echo parameters
every 4 weeks until

LVEF 250%

LVEF <50%

Permanently discontinue
treatment if LVEF <50% after

interruption followed by reinitiation

with 2.5 mg daily

. Virginia Mason
Y Y Franciscan Health 16

Center for Cardiowascular Health
Owens, et al. JAHA 2024



CMI Trials - nHCM (Mavacamten)
MAVERICK-HCM (2020) ODYSSEY-HCM (2025)

Drug Mavacamten

Design P2 DB PC

N 59

Duration 16 weeks

NYHA [, 11

Primary endpoint Safety

Other endpoints Peak VO2 + NYHA, Peak VO2

Cardiac biomarkers
Echo parameters
Well tolerated
J+ NT-proBNP and hs-cTnl

Conclusions

Virginia Mason

Franciscan Health-

Center for Cardiowascular Health

Ho CY, etal. JACC 2020

Mavacamten
P3 RDB PC
289
48 weeks
11, 11
Peak VO2, KCCQ
Cardiac biomarkers
Echo parameters

<= Peak VO2, <= KCCQ

J NT-proBNP and hs-cTnl
Jo LV wall thickness*, L LVMI*
Improved LA function® * girectional
Improved diastolic function™® improvement

17
Desai MY, et al. NEJM 2025



ODYSSEY-HCM

A Change in Peak Oxygen Uptake B Change in KCCQ-CSS
Least-squares mean difference, 7 Least-squares mean difference,
219 0,47 (95% Cl, -0.03 to 0.98) 59 2.7 (95%C1,-0.1t0 5.6)
20 P=0.07 704 P=0.06 :
654
40+ F' | 60
T 36 175 100- 55+
2 324 03 o
1 T T Ll T T L) T T LJ
T 2- 0 12 24 36 48 80+ 0 12 24 36 48
£ 24 :
g 60- Placebo
2 204 Mavacamten % g *
x5 T2 A Mavacamten
164 Placebo c
8§ 404
124 =
—
! 8- 204
=
8§ 4
* 0+ 0+
L) L) L) L T L] L] T Ll L]
0 12 24 36 48 0 12 24 36 48
Weeks since Randomization Weeks since Randomization

. Virginia Mason
80 Franciscan Health 18

Center for Cardiowascular Health

Desai MY, et al. NEJM 2025



Future of CMI - Aficamten

% Aficamten (under investigation)
o Multiple metabolism pathways, consistent linear drug level to LVEF effect
o Shorter half-life (3.5 days)
o oHCM - SEQUOIA-HCM, MAPLE-HCM
o  nHCM - REDWOOD-HCM, ACACIA-HCM
o Pediatric - CEDAR-HCM
o Long-term extension - FOREST-HCM

Virginia Mason
Franciscan Health

Center for Cardiowascular Health
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CMI Trials - oHCM (aficamten)

Virginia Mason
Franciscan Health-

Center for Cardiowascular Health

SEQUOIA-HCM (2024) MAPLE-HCM (2025)

Drug Aficamten Aficamten vs. Metoprolol
Design P2 RDE PC P2 RDB H-H
M 282 175
Duration 24 weeks 24 weeks
NYHA 11, 1 1, 11
Primary endpoint Peak VD2 Peak VD2
Other endpoints LVOT gradient (rest/Valsalva) LVOT gradient (rest/Valsalva)
NYHA, KCCO MYHA, KCCO
Echo parameters Echo parameters
Cardiac biomarkers Cardiac biomarkers
Conclusions Improved exercise capacity  Improved exercise capacity
J- LVOT gradient J- LVOT gradient
J- NYHA, T KCCcQ J- NYHA, T KCCcQ
Jr NT-proBNP and hs-cTnl J- NT-proBNP and hs-cTnl
J- LV wall thickness, |- LAVI  J. LV wall thickness, ). LAVI
Jr LV mass index £ LV mass index

Improved diastolic function  Improved diastolic function

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

20



SEQUOIA-HCM

A Peak Oxygen Uptake
2=
£ 21
3
= A
— icamten gy
?2 S 204
= E
S
=
194
‘% E Placebo
]
= 184
T 1
0 24
Weeks since Randomization
Mo. of Patients
Aficamten 142 133
Placebo 140 130

B Change in Peak Oxygen Uptake

Mean Change from Baseline to
Week 24 [mlfkg/min)

2.5+
2.0+
--
1.5-
Least-squares
1.0- mean difference:
: = 1.7 mlfkgfmin
P=0.001
0.5
00— ——@ o
-0.5-

Placebo Aficamten

Virginia Mason
Franciscan Health-

¢ Center for Cardiovascular Health
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SEQUOIA-HCM

A Change in Peak Resting Left Ventricular Outflow Tract Gradients
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MAPLE-HCM

A Change from Baseline in KCCQ-CSS
Washout
25+
20 Aficamten
E 100-
i 154
- 2 80+
% 10+ g
£ s 60+
o
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a
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Virginia Mason
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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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