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A valve is a lively structure
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Prevalence of AV valve regurgitation in HF
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Secondary mitral regurgitation according to age groups
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Prevalence of secondary mitral regurgitation among
patients with heart failure and distribution across
spectrum of left ventricular ejection fraction
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Long term survival analysis comparing patients with heart

failure with no/mild, moderate, or severe SMR
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STR, presumed innocence...

Conservative Management of Tricuspid
Regurgitation in Patients Undergoing
Mitral Valve Replacement

By Nmva S. Braunwarp, M.D,, Jou~ Ross, Jr.,, M.D., AnD

Anprew G. Morrow, M.D.
Summary:

In many patients with advanced mitral
valve disease, associated tricuspid regurgita-
tion is of a functional nature and secondary
to right ventricular hypertension and dilata-
tion of the tricuspid annulus. The present
results indicate that in such patients tricuspid
regurgitation will improve or disappear after
mitral replacement and that tricuspid valve

replacement is seldom necessary.
Circulation 1967;35:1-63
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Risk of All-cause Mortality

Adjusted for
sPAP

RR 1.85;55% CI
(1.44-2.39)

Adjusted for
LVEF
RR 1.54; 95% CI
(1.27-1.87)

Adjusted for RV
dysfunction

RR1.78;95% Cl
(1.49-2.13)

Moderate/Severe

TR versus
none/mild TR
RR 1.95;95% ClI
(1.75-2.17)

Adjusted for AF

RR 1.50;95% Ci
(1.30-1.73)




STR matters because it is prevalent!

Calcific aortic valve disease Degenerative mitral valve disease Tricuspid regurgitation

.Male

) . Female

Prevalence of >moderate TR
1% patients aged 65-74 years
4% patients >75years

Prevalence strongly correlated
with age

Prevalence (%)

Is higher in women than men

280 1844 a5-54

75-719 280 25-49 50-69 70-74 75-79

Age in years

Figure 1 Age-specific and sex-specific prevalence of calcific aortic valve disease, degenerative mitral valve disease and tricuspid regurgitation. From

Coffey et al. and Topilsky et al.* Toplisky et al. JACC Cardiovasc Imaging 2019




TR is a Severe Disease with Impact on Short Long-term
Survival in Patients with Chronic Heart Failure

Retrospective analysis of 5,223 patients

(age 66.5 + 12.8 years) adjusted for age, LVEF, Prospective analysis of 576 consecutive patients with
inferior vena cava size, and RV size and function CHF (age 56.4+ 11.2 years)
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TR is important because it is associated with increased
mortality.
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Profiling and phenotyping
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Treating SMR: COAPT vs Mitra-FR phenotype

Two randomized trials, MITRA-FR and COAPJT, evaluated the
effectiveness of percutaneous edge-to-edge mitral valve repair plus
OMT compared to OMT alone, in symptomatic patients with e Primary Effectiveness Endpoint TEER should be considered in selected sympto-
reduced LVEF (15_40% in MITRA-FR and 20—50% in COAPT) and AIWI {ospitalizations for HF within 24 months matic patients. not eligible for surgery and fulﬁ[[ing
moderate-to-severe or severe SMR [effective regurgitant orifice area =0
(EROA) > 20 mm? in MITRA-FR and EROA > 30 mm? in
COAP'I'J."’O‘612 MITRA-FR failed to show any benefit from the
intervention on all-cause mortality or HF hospitalization at 12
months (primary endpoint; HR 1.16, 95% CI 0.73—1.84) and at 24
months.*"%¢"" In contrast, COAPT showed a significant reduction in
hospitalization for HF at 24 months (primary endpoint; HR 0.53, 95%
C10.40-0.70) and mortality (secondary endpoint; HR 0.62, 95% ClI
0.46—0.82).°" Differences in patient selection, concomitant MT, . ’

criteria suggesting an increased chance of respond-
ing to the therapy.

25 In high-risk symptomatic patients not eligible for

echocardiographic assessment, procedural issues and severity of \ /dm{-.

Primary composite endpoint (99% follow-up)

SMR in relation to the degree of LV dilatation may be responsible for 'C"‘;a“se Death tatation for HE surgery and not fulfilling the criteria suggesting an

5 : 3 613—615 1.0+ - Unplanned rehospitalization rfor
the diverging results of the MITRA-FR and COAPT trials. ] t:\\ ; increased chance of responding to TEER, the
Thus, percutaneous edge-to-edge mitral valve repair should be con- g o S e H T e i sotacted TEER
sidered for outcome improvement only in carefully selected patients 3+ e = -\_—:“"fi"ii';'—fji’":"‘ eart | eam may consider in selected cases a
who remain symptomatic (NYHA class II—1V) despite OMT, with é g Mitraclp + Med. trea. procedure or other trans-catheter valve therapy if
moderate-to-severe or severe SMR (EROA >30 mm?), favourable § il OR=116 (073184 applicable, after careful evaluation for ventricular
anatomical conditions, and fulfilling the inclusion criteria of the oo — P S— —— it e h la
COAPT study (ie LVEF 20-50%, LV end-systolic diameter <70  Sffmmme. = = o % % = » RISIL CeVICR OF NEACT ranspiawis.

mm, systolic pulmonary pressure <70 mmHg, absence of moderate
or severe RV dysfunction, absence of severe TR, absence of haemo-
dynamic instability) (Figure 17).57°7
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Prognosis is depending on severity of TR/MR
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Staging according to chamber involvement
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Staging Heart Failure Patients With )
Secondary Mitral Regurgitation
Undergoing Transcatheter

Edge-to-Edge Repair LAV T
AF/AFL

Lukas Stolz, MD,* Phllipp M. Doldi, MD,~" Mathias Orban, MD," Nicole Karam, MD," Tania Puscas, MD,'

Mirjam G. Wild, MD," Aniela Popescu, MD,” Ralph Stephan von Bardeleben, MD,” Christos lliadis, MD,”

Stephan Baldus, MD, Marianna Adamo, MD,” Holger Ttoele, MD.* Christian Besler, MD," Matthias Unterhubes, MD,’ 46% (n = 393)

Tobias Ruf, MD,' Roman Plister, MD," Satoshi Higuchi, MD," Benedikt Koell, MD,™ Christima Giannini, MD,’
Anna Petronio, MD,” Mobammad Kassar, MD." Lusdwig T, Wedkdach, MD,"*" Christian Butter, MD,'
Thomas §, Stocker, MD,*" Michael Neuss, MD,' Bruno Melica, MD,™ Daniel Braun, MD,” Steplan Windecket, MD,'

Sweffen Massbery, MD,"" Fabien Praz, MD," Micheal Nibauer, MD,” Danlel Kalbacher, MD,™ Phillpp Lurz, MD," 1.0 4
Marco Motra, MD,' Jeroen J, Bax, MD,"*' Jieg Hausloiter, MD,™" on behalf of the EuroSMR Investigators
A e
1-year survival estimates M\—
BAC IND'S y iteak regurgRation (SMR) b5 & progressive disease with drarsctiristic pathophysiokag 0.5 A Stage 1: 84.1%
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Disproportionately Severe FMR
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Effective regurgitant orifice area (cm?)
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Left ventricular end-diastolic volume (ml)

. Adapted from Graybun et al. JACC Cardiovasc Imaging. 2018 Dec 6. pii: S1936-878X(18)31017-9.




TR begets TR... progressive chamber dilation to
compensate inefficient forwards stroke volume

MR begets MR
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TABLE 1 Baseline Characteristics and 2-Year Outcomes in 3 Randomized Trials of M-TEER in FMR

COAPT (n = 614)

MITRA-FR (n = 304)

RESHAPE-HF2 (n = 505)

Mean age, y
Male
Etiology
Ischemic
Nonischemic
NYHA functional class 1lI/IV
HFH within prior 12 months
Mean LVEF, %
Mean LVEDV, mL
Mean EROA, cm?
Baseline HF medical therapy

Follow-up HF medical therapy

2-y mortality, control group

Reduction with M-TEER”

2-y all HFHs, control group, per 100 patient-y
Reduction with M-TEER"

\ e Heart Valve
- Center

0 spedale San Raffaele

72
72

61
39
61
57
31
193
0.40

Maximally tolerated, independent
committee confirmed

Few changes
46.1
0.62 (0.46-0.82)
67.9
0.53 (0.40-0.70)

70
75

59
41
67
100°
33
250
0.31

Community management
per EU guidelines

Not collected
34.2
1.02 (0.70-1.50)
106.9
0.87 (0.56-1.35)

STONE JACC 2024

70
80

65
35
75
66
31
211
0.25

Optimally managed
(investigator assessed)

Not collected
29.6
0.73 (0.51-1.05)
46.6
0.62 (0.46-0.83)




Expanded registry, FMR cohort,

Significant Left Ventricular Remodeling in Subjects Wlth SMR and Baseline MR 2+ Through 1 Year
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Treating AV regurgitation improves symptoms and
quality of life

25

TAVI
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o N
PARADIGM-HF DAPA-HF FAIR-HF TRILUMINATE COAPT PARTNER-2
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QoL improvement in RESHAPE |l
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GDMT in patients with HF undergoing M-TEER

GDMT in HF patients undergoing TEER

CHAMP-HF COAPT MITRA-FR EuroSMR STS/ACC TVT
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DEFORM TRIAL

" GOMT Primary Endpoint
+Dapaglifiozin * EROA of MR
10meg/d Secondary Endpoints
5 * MR degree: RV
Moderate o Severe F il - Cardliac structure: LVEDV, LVESV,
FMR patients LVEDD, LVESD, LVM, LVMI
- Cardiac function: LVEF, E/e’, LAVI
GDMT - HF biomarker: NT-proBNP

- Hospitalization for heart failure
or cardiovascular death

Baseline

GDMT m DAPA

Tomii D et al. European Heart Journal (2023) 44, 4662—-4664
Huang Z et al, ESC Heart Failure 2025



DAPA inpts with MR
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Care Gaps in Adherence to L)
Heart Failure Guidelines o
Clinical Inertia or Physiological Limitations?

Mattlyne Jarjour, MSc," Christine Hentd, MD," Simon de Denus, BPuazs, PuD,” Annik Fortier, MSc,”

Nadia Bouabdallaoui, MD, PulXc},” Anil Nigam, MD,” Eileen O'Meara, MD," Charaf Ahnadi. PsD,” Michel White, MD,"
Patrick Garceau, MD,” Normand Racine, MD,” Marie-Claude Parent, MD,” Mark Liszkowski, MD,"

Geneviéve Giraldeau, MD," Jean-Lucien Rouleau, MD," Anique Duchanme, MD, MS*

ABSTRACT

OBJECTIVES This study evaluated the impact of clinical and physiological factors limiting treatment optimization to-
ward recommended medical therapy in heart faillure (HF).

BACKGROUND Although guidelines aim 1o assist physicians in prescribing evidence-based therapes and to improve
autcomes of patients with HF and reduced sjection fraction (HFEF), gaps in clinical care persist.

METHODS Medical records of all patients with HErEF followed for at teast & months at the authors’ HF clinic (n = 511)
allowed for drug optimization and wese reviewed regarding the prescription rates of recommended pharmscological
agents and devices (smplantable cardioverter-defibrillator [ICD] or cardiac resynchronization therapy [CRT]), Then, an
algorithm Integrating clinical (New York Heart Assoclation [NYHA] functional class, heart rate, blood pressure and bio-
logic parameters (creatinine, serum potassium) based on the nclusion/exclusion criteda of Landmark trials guiding these
recommendations) was applied for each agent and device to identify potential explanations for treatment gaps.

RESULTS Gross presaription rates were high for beta-blockers (98.6%), mineralocorticaid receptor antagorsst (MRA)
(93.4%), vasodilatoss (90.3%), ICOs (75.1%), and CRT (82,19} among those aligible, except for vabradine (46.3%,
N« 41). However, achievement of target physiological doses was lower (beta-blockers, 67.5%; MRA, S8.9%; and va-
sodilators, 63.4%), and one-fifth of patient dosages were still being up-titrated, Suboptimal doses were assaciated with
older age (odds ratio [OR]: 1.221; p < 0.0001) and history of stroke of transient Ischemic attack (TIA) (no vs. yes, OR:
0.264; p ~ D,0336),

CONCLUSIONS Gaps in adherance to guidelines exist in specialized HF satting and are mostly explained by limiting
physictogical factors rather than inertia. Older ane and history of stroke/TIA, potential markers of frailty, are associated
with suboptimal doses of gudeline-directad medical therapy, suggesting that an individualized rather than a “one-size-
fits-all* approach may be required. (J Am Coll Cardlol HF 2020,8:725-38) © 2020 by the American College of
Cardiology Foundaticn,

CENTRAL ILLUSTRATION: Use and Doses of GDMT in Ambulatory HFrEF
Patients
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modern target: to improve compliance

STEPII

Lower diuretics dose in non-congestive patients
Clinical evaluation, BNP/NT pro BNP, lung ultrasound,
echocardiography, congestion score
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Impact of Transcatheter Edge-to-Edge L)

Mitral Valve Repair on Guideline-Directed
Medical Therapy Uptitration

Marlanna Adamo, MD,™* Danjela Tomasoni, MD,™* Lukas Stolz, MD," Thomas J. Stocker, MD,”

Edoardo Pancaldi, MD," Benedikt Koell, MD,” Nicole Karam, MD," Christian Besler, MD," Cristina Giannini, MD,’
Francisco Sampaio, MD," Fabien Praz, MD," Tobias Ruf, MD, Louis Pechmajou, MD,” Michael Neuss, MD,’
Christos [liadis, MD," Stephan Baldus, MD," Christian Butter, MD,' Daniel Kalbacher, MD," Philipp Lurz, MD,”
Bruno Melica, MD,* Anna S. Petronio, MD,' Ralph Stephan von Bardeleben, MD,' Stephan Windecker, MD,”
Javed Butler, MD,' Gregg C. Fonarow, MD," Jorg Hausleiter, MD," " Marco Metra, MD™{

ABSTRACT

BACKGROUND Guideline-directed medical therapy (GDMT) optimization s mandatory befoce transcatheter edge-to-
edge mitral valve repair (M-TEER) in patients with secondary mitral regurgitation (SMR) and heart failure (HF) with
reduced ejection fraction (HFrEF). However, the effect of M-TEER on GDMT is unknown,

’ Heart Valve
a» Center

Ospedale San Raffaele

CENTRAL ILLUSTRATION Prevalence, Predictors, and Impact on Outcomes of Guideline-Directed Medical Therapy
Uptitration After Mitral Transcatheter Edge-to-Edge Repair
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The OCEAN-mitral registry

o _ ' ' ' -TEER for SMR

Before M-TEER At 1 month after M-TEER 1.00
No beta-blocker uptitration
1%40.1%
x Beta-blocker uptitration
2 o1
£
o 0.0 Log-rank p <0.001
2
?
z 02
0.001
Dose equivalent to carvedilol 0 6 12 18 24
® Dose S5mg ® Smg<Dose=10mg » 10mg<Dose=15mg Months
Number at risk
15mg<Dose=20mg * 20mg<Dose=25mg = 25mg<Dose
No beta-blocker uptitration 231 202 157 73 45
Beta-blocker uptitration 231 218 175 81 47
Beta-blocker uptitration and 2-year clinical outcomes.
2-year clinical outcomes Unadjusted Multivariable Cox proportional hazards regression analyses Propensity score matching analyses
HR (95 % CI) P value HR (95 % CI) P value HR (95 % CI) P value
All-cause mortality 0.69 (0.46-1.02) 0.067 0.55 (0.36-0.84) 0.006 0.46 (0.28-0.73) 0.0012
Cardiovascular mortality 0.58 (0.35-0.97) 0.041 0.45 (0.26-0.79) 0.0064 0.40 (0.22-0.73) 0.0027
Non-cardiovascular mortality 0.92 (0.49-1.72) 0.81 0.84 (0.44-1.60) 0.59 0.58 (0.26-1.28) 0.18
Heart failure hospitalization 0.83 (0.61-0.14) 0.26 0.72 (0.52-1.01) 0.061 0.66 (0.44-0.98) 0.044

i YA

41 CI = confidence interval; HR = hazard ratio. Saito, Tetsuya et al. International Journal of Cardiology, Volume 418, 132595
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And TR?7?77
Different phenotypes, pathways, prognoses, treatments

Atriogenic
Post Left
sided heart
surgery
a
ﬁ

Right heart remodeling and dysfunction

Symptoms and clinical status

Maisano F et al, European Heart Journal (2024) 45, 876—894
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< Tricuspid regurgitation Is a slow-
Rt nrogressing disease

Right-sided heart failure:
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TR and organ damage

Pulmonary congestion ]

Right-sided heart failure
and tricuspid regurgitation

~

Visceral congestlon

| Brain damage

b —1]

Ventricular interdependence

e

Hepatic dysfunction ]

| Malabsorption ]

Renal failure |

< Center

Heart Valve
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Reduced cardiac output

Physical
Deconditioning

RHF and TR progression

Irreversible organ damage
(congestion + hypoperfusion)
Severe RV and RA remodelling

Massive/Torrential TR

Persistent visceral congestion

Moderate RV and/or RA remodelling N:::"":V
Severe/Massive TR Peripheral
oedema
NYHA Il Hepatomegaly
Initial visceral congestion el s VD
g Peripheral Ascites
Mild RV and/or RA remodelling oedema Pleural
Fluctuant/Severe TR Hepatomegaly effusion
NYHA | VD Malnutrition
No/mild RV and/or RA remodelling Mild fatigue Good Diuretic
Mild/Moderate TR Mild peripheral oedema  response to resistance
Good response to low high dose of
No symptoms dose of oral diuretic oral diuretic
Symptom progression

Adamo M et al, European Journal of Heart Failure (2024)

doi:10.1002/ejhf.3106



4A score, Unusual indicators for an insidious pathology

135 pts, 2 yrs median follow-up, combined endpoint CV mortality or HF admission

Death or HF Hospitalization rate

4A0 4A1 4A 2 4A 3

Gomez et al. Revista Espainola de Cardiologia 2023




rmrmloma i s A . iia el D - EN T

Progresswe RV @
and TA dulatanon results in tethering of tF

results in N
Tricuspid Annulus (TA) dilatation E%&a woaptahon pulmonary hypertens:8
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TRILUMINATE trial: Reduction in TR
Severity

Paired Analyses
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medical therapy is not efficient """

Information contained herein for DISTRIBUTION outside of the U.S. ONLY. Always egulatory status for the device in your region. MAT-2301809 v1.0 | Item approved for OUS use only. | 12
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Relationship between TR and Quality of Life

Change in KCCQ vs Residual TR at 1-yr Change in KCCQ vs Change in TR severity
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Individual Component Analysis

1st Component: 2"d Component:

Mortality or TV Surgery Heart Failure Hospitalization
p=0.75 p=0.41
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Information contained herein for DISTRIBUTION outside of the U.S. ONLY. Always check the regulatory status for the device in your region. MAT-2301809 v1.0 | Item
approved for OUS use only. | 14
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TRILUMINATE 2 Y: Freedom from mortality, tricuspid valve
surgery, and tricuspid valve intervention through 2 years.
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TRILUMINATE 2 Y: Recurrent heart failure

hospitalization (HFH) through 2 years.
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TRILUMINATE 2 Y: Change in KCCQ, score through 2 years.
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RV remodeling and TR redution a 1:1 relationship

Association Between the Change in Regurgitant Volume and the Change in
RV End-Diastolic Volume (Cardiac Magnetic Resonance)
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Mild to moderate post-operative TR is the ideal
minimal target of therapy

ONIOINAL NESEARCH

STRUCTURAL

Prognostic Implications of Residual m
Tricuspid Regurgitation Grading After
Transcatheter Tricuspid Valve Repair
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TRIGISTRY: Transcatheter Tricuspid Valve Repair in Severe Isolated Functional
Tricuspid Regurgitation, N = 613

Survival According to Residual TR Severity
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When to act???7??
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A lifetime management approach.. A multi-disciplinary
community approach to HF and valve disease

Early Profiling and personalized GDMT Lifetime

AEICEIEE detection timing intervention optimization management
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