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Focusing on Treatment Goals

Principal Treatment Goals

To Make Patients To Make Patients
Live Longer Feel Better

Disease Patient’s Often. What
Progression “Health Status” Patients
Care Most
Myocardial Heart Failure Symptoms Functional
Infarction Status
Mortality Quality of Life
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Good

Patient-Reported
Outcomes

Poor

COLLABORATION AND REFERRAL

COMMUNICATION Enhancing collaboration among health care

professionals

Facilitating referrals to other professionals
Improving care plans

Informing the selection and use of therapeutic
Interventions

* Improving communication with
patients and families

* Making patients” and family
members concerns more visible

Clinical
benefits
of PROs

TREATMENT OUTCOMES

DISEASE MONITORING

Detecting early changes in physical
health status, psychological problems,

daily functioning, and well-being

! : * Assessing outcomes of treatment
Monitoring disease progression

Moons et al, European Heart Journal (2023) 44, 3405-3422



U.S. FDA Roadmap to patient-focused
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outcome measurement in clinical trials

Understanding the
Disease or Condition

Conceptualizing
Treatment Benefit

Selecting/Developing 3

the Outcome Measure

Natural history of the
disease or condition

Onset/Duration/Resolution
Diagnoss

Pathophysiology

Range of manifestations

. Pationt subpopuliations
By severity

By onset

By comorbudities

By phenotype

Hoalth care environment
Treatment alternatives
Clinical care standards
Health care system perspoctive

. Patlent/caregiver perspectives
Definition of treatment benelit
Benefit niak tradeotts

Impact of disease

A

Idantity concoptie) of Interast (COl
for meardnghl treoatment banefit
Lo., How a patiant

Survives

Faols (a8, symptoms)

Functions

Define cantaxt of use (COU)

for clindcal trial

Disease/Condition entry criteria

Climcal trial design

Endpoint positioning

Seleot chnlosl oitcomae sesosamant
COA) type

Patient Reported Outcome (PRO)
Obtsarver Reported Outcome (ObsRO)

Clinician-Reported Outcome (ClinRO)
Parformance Outcomn
(motos, sensory, cagnition)

A. Search for existing COA messuring COI in COU
* Measure oxists

* Moasure oxists but needs 1o be modified

¢ No measure exists

* Measure under development

0. Begin COA development

+ Document cantent validity (qualitative or mixed
methods research)

¢ Evaluate cross sectional measurement propertios
(retiability and construct validity)

« Croate user manual

¢ Consider submitting to FOA for COA qualification
for use In exploratory studies

. Complete COA developmaont

« Documaent longtudinal measurement properting
(construct validity, atulity to detect change)

« Document guidelines for interpretation of treatment
benefit and relationship to claim

* Update usar manual

o Submit to FODA for COA qualitication as effectiveness
endpoint 1o support claims



Patient related health status may look simple... @Esc
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Patient Reported Health Status :
Disease p— Functional Health-Related
and =¥ SYMPIOMS =1 giavus [T | Quality of Life
Treatment
|
Coronary artery Burden of
disease, angina, Physical, Discrepancy
heart failure, dyspnea, mental / between
atrial fibrillation, fatigue, emotional, actual & desired
stroke, dizziness, and/or functional status
peripheral artery weakness, social and overall
disease, claudication, functional impact of health
comorbid depression, limitations * on well-being
conditions, and etc. *
associated
medical
treatments

Rumsfeld JS et al, Circulation 2013



However, models for health outcomes
assessment are intricate

-
1 PERSONAL FACTORS !
§ e e o e e e 0 e s -

Characteristics
l of the individual |

Symptom  Personality Values
Modulation Motivation

,.----_---------7------1 ....... e meeem -
! I
et St PR A : :
I1: | Biological and : s

i ;:;;?:;Zg?;l 5| Symptom : Functional i | General Health Health Related I :
lg variables Status Status Perceptions uality of Life |
H visvespes : !
I: BODY STRUCTURE and FUNCTIONS $ACTIVITIES & PARTICIPATION ' Other Health |
Pt grrsenede 1 “ Related Outcomes
1t s e e e - s s g e e e o o {0 i . . o e ., o -

, Social and Social and

Psychological . ;

Suppart Economic Psychological
P Supqorts Supports

Characteristics of

Health-related quality of life :
the environment

is composed of multiple domains '
including symptoms, functional status, . ENVL’;‘E’:‘;::“L -

a I
and psychosocial elements

Anker SD et al, EHJ 2014
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PROs (Patient-Reported Outcomes) PED (Patient Experience Data)
. . . Information collected from patients on their
L L Direct reports from patients about their health status, . . . P
Definition ) . . experiences with a disease, treatment, and
symptoms, functional outcomes, and quality of life L .
participation in clinical trials.
. . To understan ien r iv n trial
To assess treatment effectiveness from the patient’s o.u. de. stand p.a_t ent pe .spect es on tria
Purpose . participation, decision-making, and healthcare
perspective. . .
interactions.
- Symptom severity (e.g., dyspnea, chest pain, fatigue . . . . . C
ymp ¥ (. §- dyspnea, pain, fatigue) Patient satisfaction with trial participation
- Health-related quality of life (HRQol)
. . . . . - Reasons for treatment adherence or non-adherence
Examples - Physical function (e.g., walking distance, daily o .
activities) - Preferences in trial design and consent process
. . . . - Burden of participation (e.g., travel, time, logisti
- Psychological well-being (e.g., depression, anxiety) urden of participation (e.g., travel, time, logistics)
How It's Standardized validated tools (e.g., KCCQ, EQ-5D, SF-36, Surveys, focus groups, interviews, and social media
Measured PROMIS). listening.
Regulator Increasingly used in clinical trials and regulatory approvals| Helps optimize trial design, recruitment, and retention,
g y (FDA, EMA, HTA bodies) for demonstrating patient- but not typically a primary endpoint in regulatory
Relevance . L
centered benefits. submissions.
Application in Evaluates treatment benefits beyond survival (e.g., Improves patient engagement, diversity, and trial
Cardiovascular impact of heart failure therapies on patient-reported feasibility by addressing real-world barriers to
Trials function). participation. P
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Key components of PROs

Gatherdata e A

from use and R Croae
Components of PROs : - 0 framework
feed back into
based on expert
further
knowledge &
framework literature review
Symptoms development )
Functional status
(physical, psychelogical,
social domains) Development and
improvement cycle
Health-related quality of life Finalize gon(enl, of a PRO Solicit patient
(incl. utility) scorning, . input & modify
procedures, Instrument framework
" Uraiming based on
Overall quality of life materials &
(incl. general well-being, feedback
deploy
satisfaction with life)
Health behaviours
(incl. adherence, self-care, Test for
self-management) reliability,
validity,

Experiences with care (PREMs)
(incl. treatment satisfaction,
quality of care)

sensitivity

fl?. N|H Enlla h orato ry,?,_,m S

Aare QySiems lesea

arch L i *vlv ry

Moons et al, European Heart Journal (2023) 44, 3405-3422



What to collect: domains of PROs

Global Health

Generic and disease-specific
quality of life

SF-12, 5F-36, EQ-50

6
c:o:.,
]oy Patient-reported

Mental Health

Anxiety, depression, anger,
cognitive function, self-efficacy

MoCA, Mini-Cog, Neuro-Qol,
PHQ-9, GADS, HADS
! s

-~

outcome domains

Physical Health

Physical function, fatigue, pain
intensity, pain interference, sleep
disturbance, sexual function

PROMIS-Physical furction,
PROMIS-Fatigue, DAS)

A

Social Health

Ability to participate in social roles
and activities, social isolation,
social support

UCLA Loneliness Scale, PROMIS- Social
Isolation, PROMIS-Ability to
participate in social roles

@)
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Post-operative pain,
recurrence of symptoms

Fatigue, loneliness, P

incontinence \ » M
function

My Physcal Hoalth = Fair
Today -~ 7
(&)

NS

Gautof 10

Masterson Creber R, et al. Can J Cardiol. 2021

¥
Impaired
physical function

body’s image

My Priysical Healin was Good

Twe Weeks Ago P p— \\

(&)

y SCoTe e \ /
Boutof 10 S

Depression, anxiety,
disappointed expectations, seif



Cardiovascular Disease-specific PROs

Arrhythmias and electrophysiology
Pationt Percoptian of Arrhythena Questonnare (PPAQY™
AR
Afimpace!’
ARQol"
Azrial Fhelation Effect on Qual Ty-of-Lie (AFEQT)™
arial Fhetiation Quatty of Life Questionnaire (AFQLQ)™
Qualiy of ¥e in AF patients (QLAF)™

Universey of Toronto Atnal Flnrihiton Severey Scale (AFSSY

Ischaernic heart disease

Maodhied Pasteperative Recavery Profile queitkeviry v (PRP-CABG)™
Coronary Rerastubiretion Outcome Questiorrsyre (CROQ"

Acgna Pectors Qualty of Life Questicenaire (APQLQI™
Cardrascubyr Litation and Symptors Profile (CLASH

Heakth Complaints Scale (HCS™

Himart Qo *7°

Quakty of Life Index {OLI

Seantlo Angra Questocnwre (SA19)"
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Heart fallure and transplantation

Carduc Hustth Profile of Congestive Husrt Fadirs (CHPch™

Care-Refatod Quality of Life susvey for Chironie Heart Failure (CaReQol CHR™
Cnronic Meart Fallure Assessment Tool (CHAT)™

Chranic Heart Falure-PRO Measurs (CHF-PROM) ™

Chronic Heart Pallure Questionnare (CHOMEHIQ) ™

Haart Fabury-F Sy

Mulidmensioral
Mumdmensonal
Mumismersional
Mulismensacal

HMuridmensonal

et N "

Hewt Faluw'e Symprom CF

Valvular diseases

Candff Cardiac Ablation PROM {C.CAP)* Yot vorson of the Seattle Argina Questionnaire (SQ7) " Farss Gty Cardiomyopst Heart Vabe Disease dnpact an daly I (1DCV)'Y Muridimensional
i Spechic questionnaire in Tachycarda and Arriythmia Samavary Idex for the Assesvant of Qualey of Uile i Anging Pocton ™ K"(T:A:do':-;:;"‘:"‘dm so¥-c Toconto Aortic Stenoss Qualiy of Life Questionnairs [TASQ) ™ Muzidmensiamal
Machew Maart Dissase Quastionmairs daka QUM )™ Blood pressure
veed cﬂrdlu pw.m Myacardid Infarcvon Dimersional Asessment Scale (MDAS) 4 Lot Vortricular Dysfunctio 'm‘ D'SW‘CM on Quakty of Life l‘SQL){" sional
Canadal ; ‘ g o MD Andorson Symptoen inf Musdmen
Maya A Cardiac Event Threat Questionnaire (C] vy of Ufe Quawioere (QUH) . Minresta Living with Hesr|  Orthostatic Hypotersion Questionaare (OHQ) Mukidransional
Cardhac Surgery Symptoom Swentory (O35 ¢
5 Er ] 3 9 . i "
symoto| Cardiac Health Profile (CHP) Cardat Syrrptom Sy (C35)" P‘:’:ﬁ,’;::,ﬁ';‘ﬁf S o Ve i Ch e DN DI A SR EEmnra
Symp| LifeW! c s e d e P ——— O PO e | Mik-Bane Complance Scale'** Medication adherencs
ifeWare Cardlac Assessment % (L SSY FPRBVTE NI (T ality of Life Questionna . s
Bromel Sympnows of Mneu Score (5om)" Short varson of the Kans| Frpacment Acserenos Questiofire for Fatients yaly rirpértersion (TAQRH)'™ - Meditation adherence
vte Multidimensional Index of Life Quallty (II Symptoem nwenoey*’ Tradtsaral Chineye Modice] 117 apeutic Adherence Scale for Hypertensive Patients (TASHR)™ Medicaticn adherence
Knowie| w
Cardtac Sprpeams Scale™ Heset Transphart Stressor 1 Hypertension Seli-Care Profie (H8P SCPH™ Self-care
VALIOY Qualtty Of L'fe lndex-Cardlac Versnor\ (C Acute Coransry Syndroma (ACS) spmpton checnim ™ Rating Questan Form'"™ Multdimensonal
Duke ActMty Status Index (DAS')Z? Mmooy Acuti ind Prodroms Myocardil Infarceion Symgaom Survey | Rotterdsm Quality of Life Quastionnaire’ ' Muttidimensiona
PSS
Specific]
.o . .
criad OvVer the years > 100 CV disease-specific PROs have been developed to assess
Ld o .o .o .o .
Cardiac symptomatic burden, functional status or quality of life in diverse
Cardiad

cardiovascular conditions

Moons et al, European Heart Journal (2023) 44, 3405-3422




How to select the adequate PROMs @esc
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Select PRO measuress based on validity,
reliability, burden, ethics, and licensing.
Combine different PRO measures through t:'
generic, disease-specific, and domain-specific

instruments cosmiin @@OOOO

Use validated tools to find high-quality PROMs
that match the intended purposes (e.g. EMPRO
tools, COSMIN checklist, etc)

Involve patients in selection

Address ethical issues: timely PRO Alerts &
adherence to ethical guidelines.

Tools to help you select
the most suitable
outcome measurement
instruments

Some PROMs have strict licensing & fees

Moons et al, European Heart Journal (2023) 44, 3405-3422



@ ESC European Heart Journal (2023) 44, 3405-3422 SPECIAL ARTICLE @ ESC

European SOGelY hpsyidotorg/10.1093/curheart)/ehad514 - s 3
of Cardiology E v Epiderniology, prevention, and health care policies

Cardiovascular Round Table

Placing patient-reported outcomes at the
centre of cardiovascular clinical practice:
implications for quality of care and management

A statement of the ESC Association of Cardiovascular Nursing and
Allied Professions (ACNAP), the Association for Acute
CardioVascular Care (ACVC), European Association of Percutaneous
Cardiovascular Interventions (EAPCI), European Association of
Preventive Cardiology (EAPC), Heart Failure Association (HFA),
European Heart Rhythm Association (EHRA), European Association
of Cardiovascular Imaging (EACVI), ESC Regulatory Affairs
Committee, ESC Advocacy Committee, ESC Digital Health
Committee, ESC Education Committee, and the ESC Patient Forum

PROs in clinical trials

* PRO endpoints should be decided a priori and included in the ethical review and the trial registration.

* Trial committees should have PRO expertise.

Patients should be involved in selecting suitable PRO instruments.

* Guidance for the use, analysis, and interpretation of PROs in clinical trials should be developed.

+ Recommendations for designing, analysing and reporting PRO findings should be used (e.g. SPIRIT-PRO; CONSORT-PRO).
PRO Alerts are advised to capture issues that require prompt intervention.



PROs-specific recommendations for @Esc
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Key recommendations
Reporting of Patient-Reported Outcomes * Describe PRO-specific research questions, objectives and
in Randomized Trials hypothesis
The CONSORT PRO Extension « Specify any PRO-specific eligibility criteria
P « Specify the PRO domains used to evaluate interventions,
e S A analysis metric and time point or period of interest
.l““.“'l\".r:..“' . * Include the schedule for PRO-assessment
o = * When PRO is primary endpoint, justify sample size
JAMA | Special Communication * When PRO is not primary endpoint, discuss the power
Guidelines for Inclusion of Patient-Reported Outcomes « Justify the PRO instrument selected, methods and
in Clinical Trial Protocols language of administration, and proxy respondent (if used)
The SPIRIT-PRO Extension  Specify PRO data collection and management strategies,

Medame Calvert, PhD; Derek Kyte, PhD; Rebecca Mercieca-Bebber, PhD; Anita Sade, PhD; and If PRO WI” be monltored

e G R fre RO e RO G * State PRO analysis methods, including plans for statistical
error and missing data mitigation



Patient-seported outicene

Analyzing PROs over the time @EsC
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Worsening Improvement Stable state

C
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How to analyze PROs over time:

* Overall effect and magnitude of improvement / worsening

* Time to worsening / improvement / stable state

* Proportion of patients with worsening / improvement / stable state at time t

Coens C, et al. Lancet Oncol. 2020.



Are PROs more Vulnerable to Placebo | @EsC
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Natural disease course )
> Patient-related

Regression towards the mean

Factors
Time effects y
Enhanced Care at Centers of Excellence )
: . Factors

Frequent medical visits ,

. . _ . > relating to
Changes in pétlent behawor (e.g. medical trial design
adherence, diet, exercise, etc.)




Are PROs more Vulnerable to Placebo o R©dEst<|:
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Data come directly from patients
Patients may know what they received

Patients’ beliefs may influence their responses

Likely more relevant to Global Impressions of Change
How much better are you know than when you started the trial?

Less likely with modern PROs that ask concrete questions
Over the past 2 weeks, how often have you had shortness of breath?

Less concern when the effects are large or sustained over time
Do the data support this concern when effect sizes are smaller?



How should we design trial? Mind placebo @ESC
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72 blinded placebo-controlled RCTs and 55 unblinded RCTs without placebo for procedural interventions (>100k pts)

* Placebo effect affected assessments of exercise capacity, quality of-life evaluations, and end points assessed by
health care professionals.

* Placebo effect did not significantly impact patient-reported end points or end points reporting blood pressure,
pain, recurrent bleeding events, or all-cause mortality.

E] Difference in standardized effect size between Proportion of observed effect size in
__ _blinded and unblinded trials _ _ _ _ _ _ _ _ _ _ _ _ _ _ . blinded and unblinded trials
| . Standa(dized I_—'av_ors : Favo-rs . |
| End point effect size (95% Cl) blinding = unblinding
| Exercise related SMD, 0.59 (0.29 to 0.89) f el |
| HCP assessed SMD, 0.40 (0.19t0 0.61) .- !
| Quality of life. _ _SMD,0.32(0.11t00.53)  _ _ _ _ _ -, _! I True physical effect
| Patient reported~ ~SMD, 0.31(-0.02t0 0.64) ~ ~ ~ = =~ " 1 [ ] Placebo effect
| Blood pressure SMD, 0.26 (-0.10t0 0.62) —. l — Observed effect size
| All-cause mortality OR, 0.23 (-0.26 t0 0.72) —a— I in unblinded trials
I Pain SMD, 0.03 (-0.52 t0 0.57) ——!— :
|Recurrent bleeding _OR,-0.12(:1.11t0088) _ _ —— = —— _ _ |

2 0 2 Proportion of effect

OR or SMD (95% Cl) ®

Rajkumar C et al, JAMA Surgery 2024



A lesson from PClI trial: | @Esc
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Increased efficacy of therapy

PHYSICAL

Greater burden of ischaemia
Less anti-anginal medication PHYS ICAL Physician-patient interaction

Reassurance

P LACE BO Telling patient stenosis fixed
PLACE BO Unblinded trials

Al-Lamee R. Presented at TCT 2018



A lesson from PCl trial: - @esc
What is the true effect of PCI on angina? Cardiovascular Round Table

Control arm in unblinded trials PCl arm in unblinded trials
<4

No PCI: recurrent chest pain needs revasc PCI: recurrent chest pain unlikely angina

Al-Lamee R. Presented at TCT 2018
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ORBITA-2:
what is the true effect of PCl on angina
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[ ]

Symptom Score

A Placebo-Controlled Trial of
Percutaneous Coronary Intervention for Stable Angina
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How to interpret PROs: @ESC
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NYHA IV : NYHA I : NYHA Il = NYHA |

PARTNER 1B
CoreValve ER
PARTNER 1A
TRI-Repair

Improving patients’ health status (symptoms, function,

guality of life) is a key goal

PARTNER 2 “

CO/A P T |
PARTNER S3i —
TRILUMINATE — :
PARTNER 3 —
0 10 20 30 40 50 60 70 80 90 100
Baseline KCCQ-0S
Baron SJ et al. JACC 2019. Arnold SV et al. JAMA Cardiol 2017. o

Arnold SV et al. JAMA Cardiol 2018. Arnold SV et al. JACC 2019. Arnold SV et al. JACC 2024. Arnold SV et al. JACC 2024



100%
90% -
80% -
70% -
60% -
50% -
40% -

30%
20%

10% -

0%

Regulatory Approval Trials in TTVI

—_—

1-year Mortality TRILUMINATE trial

L N—— T-TEER 90.6%
A Control 89.4%
What happened
to the other 90%7? |_>
Y _
180 365

Time After Randomization (Days)

@ESC
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Health status after TTVI

KCCQ-Os

100

80

60

40

20

> <O

CLASP TR TRILUMINATE
(PASCAL) (TriClip)
0 3 0
A A
A
TRI-REPAIR
(Cardioband)
1 month 12 months
A9 (vs OMT) A 10 (vs OMT)
6 12

Month

Arnold SV et al. JACC 2024. Kodali SK et al. JACC 2021. Nickenig et al. Eurointervention 2021.
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Pooled analysis of 2693 patients from 11 clinical trials of transcatheter tricuspid valve interventions (TTVI)

KCCQ improvement associated with prognosis KCCQ improvement associated with TR change

Association of KCCQ-0S with end point (per 10-point decrement)? 40
Unadjusted HR Adjusted HR
Outcome (95%Cl) P value (95% CI)* P value 35
Death 1.33(1.21-1.46) <.001 1.34(1.22-1.47) <.001 " 30
HFH 1.25(1.18-1.32) <.001 1.24(1.17-1.31) <.001 9
Death or 1.27(1.20-1.33) <.001 1.26(1.19-1.32) <.001 8 25T 21 + 21
HFH g 20 + 25
£ 20¢ 17 £ 21
] 14 £ 21
Association of change in KCCQ-0S with end point 215
(per 10-point increase)” F 10 + 18
Unadjusted HR Adjusted HR O 10}
Outcome (95%C1)? P value (95% C1)* Pvalue
Death 0.78 (0.70-0.87) <.001 0.80(0.72-0.89) <.001 St
HFH 0.82 (0.76-0.89) <.,001 0.83(0.77-0.90) <001 0 . . - . "
-4 -3 -2 -1 0
Death or 0.81(0.77-0.87) <.001 0.83(0.78-0.88) <.001 n=109 n=299 n=415 n=268 n=108
HFH Change in TR Grade

Arnold SV et al. JAMA Cardiology 2024



Incorporating PROs in primary endpoint: @Esc
is WIN_RATIO an option? Cardiovascular Round Table

----- -
O N =259 Patient Pairs N =133
{©: TRISCEND |l

PIVOTAL TRIAL % TTVR Wins Ties % Control Wins
All-cause Mortality 72.7%
Scresning and TTVR Site reported + vital status sweep 14.8% 12.5%
enrolment by + Pre-procedure medical therspy coninued 2 3 months A
Heart Team pestimaiant RVAD or Heart Transplant 0.0% 72.71% 0.0%
»_ Coonrmilnd procadures st pamiied Anal CEC adjudicated V70 P70
confimed 5 years ntervention 9%
Centralby ) CEC adjudicated 3.2% 0.6%
s“m . ‘A’
Com Annualized Rate of HFH 49,29
e ) CEC adjudicated 9.7% ’ 10.0%
Primary endpoi KCCQ-0S Improvement 0
. 0 endpoins : provemen’  231% */20*1/0\’ 6.0%
30 Days § Manths NYHA Improvement 10.2% 9.1% 0.8%
Safuy Efactienses A21Class ' '
6MWD Improvement 1.1% 7.1% 0.9%

A >30 Meters

0
Win Ratio = 2.02 30.7%

(95% Cl, 1.56, 2.62)
Finkelstein -Schoenfeld: P<0.001 .

Hahn C et al, NEJM 2024
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THANK YOU!

€9 @Drroxmehran

m Icahn School
of Medicine at

Mount
Sinai
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