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Mitral Regurgitation



¾ of Patients with Heart Failure present with FMR 
Prognosis determined by the underlying disease
1256 pts with ischemic or non-ischemic DCM (mean EF 32%) 
Presence of MR is associated with increased mortality

no MR
26%

mild-
moderate 

MR
50%

severe 
MR
24%

Rossi A et al. Heart 2011



4 columns to improve mortality and morbidity in HFrEF
(Class I, A or B)

© perezdearenaza / ​ iStock / ​ Getty Images Plus

ACE-Inhibitor
Sacubitril/Valsartan

(ARB)
SGLT-2 Inhibitor

Mineralocorticoid
Receptor Antagonist

Beta-Blocker

Replace ACE-Inhibitor with Sacubitril/Valsartan, to further improve prognosis



Grayburn PA, et al, JACC 2014

Optimal "conservative" drug therapy significantly reduces mitral 
valve regurgitation! (Remodeling, reduced pre- and afterload)

Diuretics: MR is strongly 
volume-dependent

MR 
Ratio

Beta-Blocker

Waagstein, EJHF, 2003 Lowes BD et al, AJC 1999

ARNI

Kann DH et al, 
Circulation 2019

57% of patients with secondary MR have a reduction ≤ 2+ (Data without 
ARNIs and SGLT2-Inhibitors) 

Sannino et al. JACC 2020

Efficient drug therapy for the treatment 
of secondary mitral regurgitation

SGLT-2 Inhibitor

Kang dH et al, Circulation 2024
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GDMT and reduction of 
SMR

- 261 patients who completed 
two visits with an 
echocardiographic exam 
available within 1 month at 
each visit

- SMR severity improved by at 
least 1° in 39.3% of patients 
with subsequent titration of 
GDMT 

Spinka G et al. EHJ Cardiovas Imag 2022



Reduction of FMR with OMT is associated with better prognosis

Nasser R et al, JACC HF 2017

MACE All cause mortality Cardiac hospitalization

Patients that improved from severe to non-severe FMR

163 consecutive HFrEF patients (EF<40%), median FU 50months. 



Unfortunately, 
most patients 
do not receive 
adequate drug 
therapy before 
mitral valve 
intervention….

Varshney AS et al, EHJ 23

4199 patients. 2019-2022

triple and double therapy 
before M-TEER were 
independently associated 
with reduced risk of 
mortality or HFH 1 year 
after intervention



Reduction of
MR after CRT 

and 
remodeling

Michalski B et al. 
JACC Imaging 
2022

450 pts with LVEF < 35% and QRS>130 sec
Sutton J et al, Circulation 2007

MIRACLE: CRT improves mitral regurgitation

Van Bommel Circulation 2011

As MR improves 
with CRT, the 
prognosis also 
improves

BUT: Only 1 
in 3 suitable

patients
also gets a 

CRT
CRT) implantations per million

inhabitants 2013



Di Biase L et al, Europace 2011

Effect of CRT on FMR and prognosis

Van der Bijl P et al. AJC 2019
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Patients with AF and MR 
may benefit from ablation

Dhont, S et al, EJHF 2025



HFpEF and SMR:

(Atrial functional Mitral 
regurgitation)

Zoghbi WA et al, JACC Cardiol Img. 2022

= HFpEF



ARNI in HFpEF and secondary MR – PRAISE-MR trial

Dhont S et al, JCF 2025



Targeted therapies for secondary mitral regurgitation

Milwidsky A et al, Circulation: Heart Failure 2022



Goliasch G et al, EHJ 2018

576 consecutive HFrEF patients
Median FU 62 month: 47% of 
patients died

Persistence of severe 
FMR under OMT has bad 
prognosis

1. Adverse prognostic impact of 
severe FMR remains despite OMT

2. Severe FMR was associated with 
poor outcome particularly in in 
intermediate-failure phenotype of 
HFrEF (NYHA II/III, moderately 
reduced EF and within the second 
quartile of NTproBNP (871-
2360pg/ml)



//

7 years ago: TEER in FMR

Stone G et al NEJM 2018Obadia JF al NEJM 2018

Mitra.fr – «Neutral» COAPT – «Revolution»



RESHAPE-HF2 Trial – HFrEF and Secondary Mitral Regurgitation
Randomized, controlled (no sham control) moderate to severe MR. 1:1 M-TEER with GDMT or GDMT only
3 primary endpoints:

- «rate of the composite of first or recurrent hospitalization for HF or CV death»
- «rate of first or recurrent hospitalization for HF»
- «QOL change form baseline to 12 months»

Characteristics:
- 70 years old, 80% male, 35% 

DM, 50% hypertension, 48% 
Afib

- Non-ischemic HF 35%
- NYHA III 60%
- HHF within 1 year 66%
- NTproBNP 2700ng/ml, SBP 

112mmHg, GFR 55ml/min
- LVEF 32%, LVEDV 200ml, 

medium regurgitant volume 
35ml

- BB 95%, ACE, ARB or ARNI: 
82%, MRA 80%, SGLT2 9%

Anker S et al. NEJM 24
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Device GDMT only



Protocol: « Subjects must continue to 
take baseline medications without
change during follow-up (…). In 
general, neurohormonal antagonists
should not be changed. »

Protocol: «A medical-therapy committee
reviewed guidelines periodically and refined
recommendations to ensure that the 
pharmacologic therapy given to all patients in 
the trial remained contemporary. »

The importance of GDMT optimization in 
« device » trials

Stone et al. NEJM 2018

Perera et al. NEJM 2022

Courtesy of N. Mewton



- Positive findings in RESHAPE-HF2 are driven by the number of HF and CV hospitalizations 
- CAVE: no sham control in all the device studies
- Definition of HF and CV hospitalization may be subject of bias. Decrease in these endpoints did not 

translate to a decrease in all-cause hospitalization…
- in the COAPT trial, patients were very selected. Patients in the control group were not allowed to 

adapt GDMT during follow up
- Still few patients on Optimal medical treatment SGLT-2 inhibitor and ARNI
- We must not neglect device related complications
- We should avoid simplification and overinterpretation

21

PERSONAL thoughts on M-TEER: OMT, and CRT significantly affects 
outcome in patients with severe sMR. 

M-TEER with significant clinical benefits (hospitalization) in selected 
patients 



Therefore, a "Heart Team" Approach is absolutely crucial
Therapy decisions only in the "heart team" with a heart failure specialist

HF ESC Guidelines 2021

Coats AJ et al, joint position statement
from HFA, EACVI, EHRA and EAPCI, EHJ 
2021

Valve Guidelines ESC 2025



Class IA 
recommendation for 
M-TEER….



Impact on 
outcomes of
GDMT uptitration
after M-TEER

Adamo M et al, JACC Intv 2023



Tricuspid valve

2
5



Moderate and severe functional TR is 
common in all HI subtypes

With increasing severity of TR –
increase in mortality, regardless of HI 

subtype

Heitzinger G et al, EJHF 2023

HFpEF is often associated with secondary TR –
However, the underlying LV pathology is often 

missed, and heart failure symptoms are 
incorrectly attributed to TR

Naser JA et al, JAMA 2025
Bartko PE et al, EHJ 2020



IMPORTANT: The right 
ventricle

Thin myocardium (1/3 of LV) is 
more pliable to accommodate 
larger variations of venous 
return. AND HAS A GREATER 
SENSITIVITY TO CHANGES IN 
THE AFTERLOAD

-> Volume (TR) is better 
tolerated than increased 
afterload due to left-sided heart 
disease

François Haddad et al. Circulation. 2008 (Original MacNee 1994)

Reduce LV-Filling pressures!!!



TR: “conservative” treatments must not be forgotten

Lankeit, Keller, Tschöpe, Pieske. Herz 2017

DIURETICS! Fluid- and salt
restriction

Treatmenten of Atrial fibrillation (z.B. Amiodarone, Ablation…)

Optimal HFrEF treatment (ACE-I, BB, 
MRA, ARNI, SGLT2-I)

CRT



Transcatheter Repair for Patients
with Tricuspid Regurgitation –

TRILUMINATE

Sorajja P et al. NEJM 2023

positive "only" due to QOL 
improvement

Tri.fr
T-TEER + OMT vs OMT alone in 

adult patients with severe, 
symptomatic tricuspid regurgitation

Survival

Donal E et al, JAMA 2025

TRISCEND II: 
Transcatheter Valve 

Replacement in Severe TR

Hahn RT et al, NEJM 2025



TR Trials …

- Open-Label Design. No sham procedure in all these trials – danger of potential placebo effect 
in patient-reported outcomes (KCCQ) – difficult to ascertain the true efficacy of the 
intervention beyond placebo effects. 

- Increased procedural risks (e.g. high early mortality and severe bleeding in TRISCEND)
- No effect on hard clinical endpoints
- Selective patient populations
- Composite Endpoints that combine subjective measures with objective clinical events 

complicates interpretation

30



Conclusions

- OMT, together with CRT and coronary revascularization are the cornerstones 
for treatment of moderate and severe FMR and FTR 

- Appropriate role of transcatheter interventions for severe FMR and 
particularly severe FTR is not clear, even after several randomized trials 

- Carefully selected patients within a heart team approach



Thank you for your 
attention

Prof. Dr. med. Andreas Flammer
Kardiologie
Universitätsspital Zürich
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