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Abstract

Background and Aims Mitral valve surgery and more recently mitral transcatheter edge-to-edge
repair (TEER) are the two treatments of severe mitral regurgitation in eligible patients.Clinical
comparison of both therapies remains limited by the number of patients analysed. The objective
of this study was to analyse the outcomes of mitral TEER versus isolated mitral.valve surgery at a
nationwide level in France.

Methods Based on the French administrative hospital-discharge database, the study collected
information for all consecutive patients treated for mitral regurgitation-withisolated TEER or
isolated mitral valve surgery between 2012 and 2022. Propensity score‘matching was used for the
analysis of outcomes.

Results A total of 57,030 patients were found in the database. After matching on baseline
characteristics, 2,160 patients were analysed in each-arm. At 3-year follow-up, TEER was
associated with significantly lower incidence of cardiovascular death (HR 0.685, 95% CI 0.563-
0.832; p=0.0001), pacemaker implantation and stroke. Non-cardiovascular death (HR 1.562, 95%
Cl1 1.238-1.971; p=0.0002), recurrent-pulmonary edema and cardiac arrest were more frequent
after TEER. No significant differences between the two groups were observed regarding all-cause
death (HR 0.967, 95% C1.0.835-1.118; p=0.65), endocarditis, major bleeding and atrial
fibrillation and myocardial. infarction.

Conclusions Our results suggest that TEER for severe mitral regurgitation was associated with
lower cardiovascular mortality than mitral surgery at long-term follow-up. Pacemaker

implantation and stroke were less frequently observed after TEER.

Key words: Mitraclip, surgery, TEER, mitral valve replacement.

INTRODUCTION

Mitral regurgitation (MR) is recognized as the most frequent acquired valvular disease
worldwide, with a prevalence increasing with age (). However, in a large European survey, it
was shown that a suboptimal proportion of patients with severe MR were referred for surgical

treatment and often at an advanced stage of the disease (2). Developed over the years,
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transcatheter edge-to-edge repair (TEER) has offered a less invasive therapy for patients
suffering of severe MR. Originally designed for the treatment of primary MR, two large
randomized trials showed that TEER is safe and effective for secondary MR treatment, compared
to optimal medical therapy (3#). Interestingly, in those two randomized trials TEER appeared
superior to medical therapy mostly in more severe MR associated with less left ventricular
damage.

The MitraClip® system (Abbott Vascular, Santa Clara, CA, USA) received CE mark
approval in 2008. This therapy has been introduced in France by the end of the'year2010 and
over the last 10 years, indications for TEER and number of patients treated have increased
consistently (%9).

While European guidelines recommend consideration of TEER-for high surgical risk or
inoperable patients only in both primary and secondary MR (class.of recommendation 11b),
American guidelines tend to favour TEER in patients with-primary MR or secondary MR and
poor left ventricular function (class of recommendation 2A). (>6) Although randomized trials are
ongoing in high and intermediate surgical risk patients, comparisons of mitral surgery versus
TEER are still rare in the literature (-8).

The French Programme de Médicalisation des Systémes d’Information (PMSI), a
mandatory administrative database, offers a unique opportunity to assess exhaustive and
comprehensive data on all.consecutive TEER and isolated mitral valve surgery performed in
France. Therefore, based on this large, nationwide, administrative French database, we aimed to
compare long-term outcomes of mitral TEER versus isolated mitral valve surgery in patients with

severe MR.

METHODS

Study design

This.longitudinal cohort study was based on the national hospitalization database covering
hospital care from the entire French population. The data for all patients admitted with severe
MR in France from January 2012 to June 2022 were collected from the national administrative
PMSI database, which was inspired by the US Medicare system. Through this program, which
was implemented in 2004, medical activity is recorded in a database, computed, and rendered

anonymous. It includes more than 98% of the French population (67 million people) from birth
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(or immigration) to death (or emigration), even if a person changes occupation or retires. Each
hospitalization is encoded in a standardized dataset, which includes information about the patient
(age and sex), hospital, stay (date of admission, date of discharge, and mode of discharge),
pathologies, and procedures. Routinely collected medical information includes the principal
diagnosis and secondary diagnoses. In the PMSI system, identified diagnoses are coded
according to the International Classification of Diseases, Tenth Revision (ICD-10): All. medical
procedures are recorded according to the national nomenclature, Classification-Commune des
Actes Medicaux (CCAM). The PMSI contains individual pseudoanonymised. information on each
hospitalization that are linked to create a longitudinal record of hospital staysand diagnoses for
each patient. The reliability of PMSI data has already been assessed and this database has
previously been used to study patients with cardiovascular conditions.such as severe MR,
including comparison of transcatheter cardiac intervention.versus cardiac surgery (° 19).

The study was conducted retrospectively and, as patients were not involved in its conduct,
there was no impact on their care. Ethical approval was not required, as all data were
anonymized. The French Data Protection Authority granted access to the PMSI data. Procedures
for data collection and management were approved by the Commission Nationale de
I'Informatique et des Libertés (CNIL);.the independent National Ethics Committee protecting
human rights in France, which-ensures that all information is kept confidential and anonymous, in

compliance with the Declaration of Helsinki (authorization number 1897139).

Study population

From 1 January 2012 to 30 June 2022, 598,036 adults (age >18 years) were hospitalized and had
a diagnosis of MR(134.0 using ICD-10 codes) as the principal diagnosis (i.e., the health problem
that justified admission to hospital), the related diagnosis (i.e., potential chronic disease or health
state during the hospital stay), or a significantly associated diagnosis (i.e., comorbidity or
associated complication). For the analysis of mitral TEER procedures, we included all adults with
a single percutaneous procedure (CCAM code: DBBF198). For the analysis of isolated mitral
valve surgery procedures, we included all adults with a single procedure of valve repair or
replacement (CCAM codes: DBKA010, DBKA005, DBMA003, DBMA002, DBMAO007,
DBMAO013, DBMAO005). We defined a specific subgroup of patients who underwent isolated
surgical mitral valve repair by excluding mitral replacement (DBKA010 DBKA002 DBKAQ009
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DBKADO005). Patient information (demographics, comorbidities, medical history, and events
during hospitalization or follow-up) was described using data collected in the hospital records.
For each hospital stay, combined diagnoses at discharge were obtained. Each variable was
identified using ICD-10 codes. Exclusion criteria were age <18 years.

Distinction between primary and secondary MR is difficult when using nationwide
analysis due to the same 1CD-10 code being used for both entities. However, a previous analysis
of the French nationwide cohort did define criteria to help distinguish primary-(patients had to be
free from prior history of ischaemic/dilated cardiomyopathy, coronary disease, myocardial
infarction and coronary artery bypass graft or other cardiac surgery) and secondary (patients with
secondary MR had to have at least one of the above-mentioned associated conditions in their
medical history) MR (2°).

Outcomes

Patients were followed until 30 June 2022 for the oceurrence of outcomes. We aimed to evaluate
the incidence of all-cause death, cardiovascular death, ischemic stroke, rehospitalization for
pulmonary oedema, myocardial infarction, major or life-threatening bleeding, new onset of atrial
fibrillation, endocarditis, cardiac arrest.and pacemaker implantation. Definitions of events and
statistical analysis were in accordance with the Mitral Valve Academic Research Consortium
consensus document (1). The .endpoints were evaluated with follow-up starting from date of either
TEER or surgery until‘date of each specific outcome or date of last news in the absence of the
outcome. Information on outcomes during follow-up was obtained by analysing the PMSI codes
for each patient. All-cause death, heart failure, ischemic stroke, endocarditis, cardiac arrest,
myocardial infarction, major or life-threatening bleeding, new onset of atrial fibrillation and
permanent.pacemaker implantations were identified using their respective ICD-10 or procedure
codes. Mode of death (cardiovascular or non-cardiovascular) was identified based on the main
diagnosis during hospitalization resulting in death. Rehospitalization was considered to be due to
heart failure when heart failure was recorded as the first diagnosis. A supplemental analysis did
compare outcomes between isolated surgical mitral valve repair and TEER. Clinical outcomes

during the first 3 months and after the first 3 months were analyzed.
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Statistical analysis

Qualitative variables are described as frequency and percentages and quantitative variable as
means (standard deviations [SDs]). Comparisons were made using chi-square tests for categorical
variables and the Student t-test or non-parametric Kruskal—Wallis test, as appropriate, for
continuous variables.

Due to the non-randomized nature of the study, and considering for significant differences
in baseline characteristics and year of intervention, propensity-score matching-was used to
control for potential confounders of the treatment outcome relationship. Propensity-scores were
calculated using logistic regression with treatment (i.e. TEER or surgery) as the dependent
variable. The propensity score included all baseline characteristics listed in"Table 1. For each
patient with TEER, a propensity score-matched patient with surgery was selected (1:1) using the
one-to-one nearest neighbour method (with a calliper of 0.05 of the SD of the propensity score on
the logit scale) and no replacement. We assessed the distributions of demographic data and
comorbidities in the two cohorts with standardized differences, which were calculated as the
difference in the means or proportions of a variable divided by a pooled estimate of the SD of
that variable. A standardized mean difference of 5% or less indicated a negligible difference
between the means of the two cohorts:

A Cox-analysis adjusted on all variables selected for the propensity matching was
performed.

For the analysis in the matched cohort, we report outcomes of interest during the whole

follow up.

incidencerateratio<(1RR)- The incidence rates (%l/year) for each outcome of interest during
follow-up was-estimated in both groups and compared using incidence rate ratio. The

corresponding asymptotic two-sided 95% confidence interval (Cl) of the hazard ratio (HR) was
reported. Subgroups analysis has been performed to analyse incidental outcomes in TEER and
surgical groups. P-values are reported without and with correction for multiple comparisons using
Bonferroni correction (a correction of 4 was defined as appropriate to counteract the multiple
comparisons issues). All analyses were performed using Enterprise Guide 7.1 (SAS Institute Inc.,
SAS Campus Drive, Cary, NC, USA), and STATA version 12.0 (Stata Corp, College Station,
TX, USA).
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RESULTS
Baseline characteristics
Between 1 January 2012 and 30 June 2022, 598,036 patients suffering from severe MR were
identified in the database, including 57,030 patients who underwent either isolated mitral valve
surgery or isolated mitral TEER (Figure 1 and Table 1). In the unmatched population, patients
treated with TEER were older, with higher rates of cardiovascular risk factors, vascular disease,
chronic kidney disease and percutaneous coronary intervention history (Table.1). Of note patients
with mitral surgery were more often included in the early years of the analysis, while patients
with TEER were more often included later.

After propensity score matching, there were 2,160 patients in each group. Baseline

characteristics in these populations were well matched (Table 1).

Clinical outcomes

Clinical outcomes during follow-up are reported in supplemental Table 1 (unmatched cohort) and
Table 2 (matched cohort). In the matched population, mean (SD) follow-up was 1.0 (1.2) year
(median 0.4, interquartile range 0.1<1.7, minimum 0 maximum 6 years).

No significant differences wasreported between TEER and mitral surgery (HR 0.967, 95% ClI
0.835-1.118; p=0.65) for all-cause death. Cardiovascular death was reported in 172 patients after
TEER (7.96%) versus<247 after surgery (11.44%) (HR 0.685, 95% CI 0.563-0.832; p=0.0001;
Figure 2). Non-cardiovascular death was more frequently reported after TEER (HR 1.562, 95%
Cl 1.238-1.971; p=0.0002).

TEER was associated with significantly lower incidence of pacemaker implantation (HR 0.685,
95% C1 0.559-0.838; p=0.0002), stroke (HR 0.653, 95% CI 0.442-0.965; p=0.03).

TEER was associated with significantly higher incidence of recurrent pulmonary oedema (HR
2.089, 95% CI 1.326-3.291; p=0.002) and cardiac arrest (HR 1.572, 95% CI 1.027-2.404;
p=0.04).

Atrial fibrillation (HR 0.890, 95% CI 0.666-1.189; p=0.43), endocarditis (HR 0.944, 95% CI
0.625-1.428; p=0.79), major bleeding (HR 0.896, 95% CI 0.677-1.187; p=0.44), and myocardial
infarction (HR 1.125, 95% CI 0.554-2.284; p=0.74) did not differ significantly between the two
groups.
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A Cox-adjusted analysis on all variables selected in the propensity matching is presented
in supplementary analysis (supplemental Table 2). Similar results were obtained with lower
incidence of cardiovascular mortality after TEER (HR 0.782, 95% CI 0.697-0.878; p<0.0001). A
supplementary analysis taking into account endocarditis within the propensity matching
parameters is provided in supplemental analysis (supplemental Tables 3 and 4), as wellas
outcomes analysis within the first 3 months and after the first 3 months following mitral
intervention (supplemental Tables 5 and 6).

For both all-cause mortality and cardiovascular mortality, we found a significant
interaction of EuroSCORE 11 and age with incidence of those outcomes (Supplemental Tables
Tables 7 and 8). EuroSCORE II > 4 was associated with significantly-dlower incidence of all-
cause death (HR for interaction 0.489, 95% CI 0.361-0.663; p-value for interaction <0.0001) and
cardiovascular death (HR for interaction 0.487, 95% CI 0.322-0.736; p-value for interaction
=0.0006) after TEER versus surgery in comparison with these with EuroSCORE 11 <4.
Similarly, in patient older than 75 years TEER was associated with lower all-cause death (HR for
interaction 0.627, 95% CI 0.453-0.870; p-value for interaction =0.005) and cardiovascular death
(HR for interaction 0.611, 95% CI 0.391-0.955; p-value for interaction =0.03) compared to those
younger than 75 years old.

Comparison between isolated surgical mitral valve repair (excluding replacement) and
TEER are provided in supplemental-analysis (supplemental Tables 9 and 10).

DISCUSSION

We report here the‘most contemporary data and the largest analysis of mitral TEER versus
isolated mitral.valve surgery in unselected patients with severe MR seen at a nationwide level. In
this propensity score-matched analysis, TEER was associated with lower rates of cardiovascular
mortality compared with isolated mitral valve surgery for the treatment of severe MR (Structured
Graphical Abstract).

In a large European survey, it was shown that a relatively low number of patients with
severe MR was referred for surgery, indicating an unmet need for severe MR treatment (?).
Patients were often treated at an advanced stage of disease, due to age, high operative risk and

late referral (?). Since its introduction, a marked increase in the number of annual TEER has been
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observed in different European countries, confirming the wide adoption and safety of TEER (11).
Indeed, in our database, we observed a significant increase in TEER use in France over the last
10 years. In French population, such as in previous reports, patient risk factors differ significantly
between those undergoing surgery versus TEER. Patients undergoing TEER remained typically a
sicker population at baseline and may, therefore, be at increased risk for adverse events (12)..In
our cohort including all TEER and isolated mitral surgery in France, non-cardiovascular death
was significantly more frequent in the TEER group compared to surgery. This-may:be related to
more fragile and comorbid patients undergoing TEER and potentially to factors not-taken into
account in the matching process. However, over time, the potential improvement in TEER device
implantation and physicians’ expertise may have led to a shift in patient characteristics for
eligibility, procedural success, and ultimately clinical outcomes. Qverall, the lower incidence for
cardiovascular death following TEER is in favour of the benefit of this treatment in current

indications and practices at a nationwide level.

MR can be divided into two different.subtypes. In primary MR, the pathology of the valve
leaflets or chordae represent the origin of the disease and a correction of the MR is curative. In
secondary MR, the mitral leaflets are anatomically normal, and distortion of the mitral valve
apparatus secondary to left ventricular or left atrial disease results in MR. Therefore, in secondary
MR therapeutic interventionto reduce'MR might be beneficial but remains debated. Two recent
large randomized trials-did compare TEER versus optimal medical therapy in secondary MR (34).
Following their results, the last European guidelines recommend considering TEER versus
surgery in symptomatic patients who fulfil the echocardiographic criteria of eligibility are and
judged inoperable orat high surgical risk by the Heart Team (°). However, despite a large
population of patients treated with medical therapy only, both mitral surgery and TEER remain
the two only invasive treatments of severe MR in both subtypes. TEER and surgery have been
compared mainly in the setting of primary MR in the EVEREST II trial (*3) that showed
comparable mortality rates in both treatments despite more reintervention after TEER. However,
no large comparisons of surgery versus TEER are available in secondary MR, while meta-
analysis of data is in favour of lower mortality of TEER in this scenario (14). Interestingly, we
found an interaction between lower all-cause death incidence after mitral TEER versus isolated
mitral surgery and secondary MR in our cohort. However, primary and secondary MR may not be

easily firmly classified in all patients, and we can only speculate on the benefit of TEER versus
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surgery in each subset, since we could not precisely distinguish between primary and secondary
MR in our sample data from an administrative database. The adoption of TEER technique over
time has shown a shift from a vast majority of primary MR cases during the initial experience to
a significant proportion of secondary MR treated with TEER (11). This is likely because surgical
results are discouraging in those complex patients, while TEER has proved to be an effective
treatment compared to medical therapy (®#). Our nationwide analysis represents a real-world
sample, which includes all TEER implantations from every high-volume as well as.low-volume
centre in France during the last 10 years, for both primary and secondary MR. Despite these
limitations, the clinical outcomes of TEER in a real-life population of patients with severe MR

are encouraging.

The two largest meta-analyses comparing surgery.to TEER for severe MR included only
1,171 patients in total (pooled TEER and surgery). Those.meta-analysis showed higher residual
MR after TEER but lower bleeding and pacemaker.implantation. The Authors concluded that
TEER and surgery have similar short- and long-term mortality, despite higher risk in the TEER
group, up to 5 years (15 16). Those results.were similar in both primary and secondary MR.
Previous propensity matched analysis suggested that TEER was associated with higher survival
up to 1-year follow-up, and thereafter surgery was more beneficial on death, likely related to
higher MR recurrence rates. (1’-1) Our results differ from those conclusions as cardiovascular
mortality was lower in TEER up.to 2.5 years and thereafter the curves did cross. It should be
noted that the mean follow-up was 1.0 year and the mean year of inclusion for TEER was 2020
compared to 2017 for surgery before matching, and 2020 for both after matching, indicating that
TEER procedures increased over the studied period. This relatively short follow-up may favour
the percutaneous strategy. Interestingly, the analysis of outcomes within the first 3 months and
after the first 3 months provide the same trends. Percutaneous strategy, being a less invasive
approach, is associated with earlier benefit, while surgical intervention is associated with
improved long-term outcomes. Physicians will still have to select the patients who will be likely
to benefit from long-term effects of surgery. Moreover, our results are particularly interesting in
showing interaction between age >75 years and EuroSCORE Il > 4% and cardiovascular
mortality after TEER versus surgery. This emphasizes the fact that some group of patients may
benefit from a less invasive approach. Intermediate risk patients treated with TEER or surgery

have been evaluated in a German cohort (12) that showed similar in-hospital mortality rates in this
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cohort. In our analysis, it seems that the older and at intermediate to high risk patient derives
most of benefit from percutaneous MR correction, which likely mirror the adoption of TEER in

France nowadays.

Limitations

We acknowledge several limitations of our work. A main limitation is inherent to the
retrospective, observational nature of the study and its potential residual confounding and biases.
Further, the study was based on administrative data, with limitations inherent to such
methodology. The PMSI database has limited granularity and containsdiagnoses coded using
ICD-10, which are obtained at hospital discharge and are the physician’s responsibility. Data
were not systematically externally checked and this could have caused information bias.
However, the large scale of the database is likely to partly compensate this bias and, as coding of
complications is linked to reimbursement and is regularly. controlled, it is expected to be of good
quality.

Moreover, we were unable to discern primary and secondary severe MR due to the same
ICD-10 code being used for both entities. However, based on previous publication we tried to
distinguish both MR aetiologies. However, this limitation should be taken in the context now that
TEER is FDA approved for both functional and degenerative MR. Additionally, there isno ICD-
10 diagnosis code for right-sided heart failure and therefore could not accounted for. Similarly,
specific surgical technigue (neo chordae, annulus etc.) could not be properly differentiated, such
as failed mitral repair-attempts. Moreover, details of the TEER procedure (number of clips, type
of clips...) werenot available. We included both replacement and repair in surgical arm to allow
inclusion of primary and secondary MR as we could not accurately differentiate those origins
from the PMSI database. Even if repair should be favoured as surgical therapy, in real-life a
significant proportion of patient do not benefit from this technique due anatomical or other
factors such as severe left ventricular dysfunction.

Our large population of patients admitted for either TEER or surgical mitral valve surgery
likely represents a heterogeneous group of patients admitted with various kinds of illnesses and
severities, which may have affected prognosis. We were not able to evaluate specific

echocardiographic and procedural risk factors such as biological parameters, left ventricular
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ejection fraction, MR severity, pulmonary hypertension, right ventricular function or extent of
coronary disease. Lastly, patients with ischemic MR may have been excluded from the surgical

group due to the exclusion of patients undergoing concomitant coronary artery bypass grafting.

Further, the non-randomised design of the analysis leaves a risk of residual confounding
factors. Definite conclusions for comparisons between groups may not be fully appropriate even
though multivariable matching was done, as it cannot fully eradicate the possible confounding
variables between these groups. Non-cardiovascular death was found to be'more frequent after
TEER without clear explanation. This may induce a competing risk bias with poetential reduction
of the number of cardiovascular deaths. Another limitation is the lack of.information on optimal

medical therapy used, as drug therapies were not available in the database.

CONCLUSIONS

This analysis included the largest propensity matched comparison of mitral TEER versus isolated
mitral valve surgery for patients with severe MR. During a median follow-up of 1 year (and
maximum of 6 years) we observed that mitral TEER was associated with lower rates of
cardiovascular death, pacemaker implantation and stroke. Non-cardiovascular death, recurrent
pulmonary oedema and cardiac arrest were more frequent after TEER. No significant differences
were observed regarding all-<cause death, endocarditis, major bleeding, atrial fibrillation and
myocardial infarction. We observed a significant interaction between age >75 years and
EuroSCORE 11 > 4% and reduced cardiovascular and all-cause mortality after TEER versus

surgery. These‘data should be confirmed in ongoing dedicated randomized trials.
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Figures legends

Figure 1: Flow chart.

Figure 2: Incidence of cardiovascular mortality in the TEER and mitral surgery groups.

IRR: incident rate ratio; TEER: transcatheter edge-to-edge repair

Structured graphical abstract: Outcomes of mitral transcatheter edge-to-edge repair versus

isolated mitral surgery for the treatment of severe mitral regurgitation.

CV: cardiovascular; FUP: follow-up; TEER: transcatheter edge-to-edge repair
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Table 1. Baseline characteristics of unmatched and
matched patients.

Before PS matching After PS matching
- Stand .
Isolated Mitral ardize Isolated Mitral Sta_ndard
. transcatheter . transcathete ized
mitral valve p d mitral valve p .
surgery edge-to-edge differe surgery r edge-to- differenc
- repair ~ edge repair e
(n=52289) (n=4741) nce (n=2160) (n=2160) (%)
(%)

Age (years), mean+SD 65.9+12.3 79.7+9.2 <0.0001 113.6 76.0+8.5 76.0+8.5 1.00 0.0
Male sex, n (%) ?6211‘3 2727 (575) <0.0001 -81 1253 (58.0) 1259(58.3)"" 085 06
Hypertension, n (%) ?573?2‘)‘ 3388 (71.5) <0.0001 364 1451 (67.2) 1482(68.6). 031 3.1
Diabetes mellitus, n (%) 7577 (145) 926 (19.5)  <0.0001 142 380 (17.6) 419(19.4) 013 47
Heart failure, n (%) ?gzz‘)‘ 4026 (84.9) <0.0001 433 1764(8l7) 1746 (80.8) 048 2.2
History of pulmonary 10887 i i
cedema n (96) 208) 617 (13.0) <0.0001 -195 879(17.6) 348(16.1)  0.21 3.8
Aortic stenosis, n (%0) 7911 (15.1) 742 (15.7) 0.34 1.4 349 (16.2) 345 (16.0) 0.87 -0.5
Aortic regurgitation, n (%) 7205 (13.8)  626(13.2) 027 . -17  317(147) 310(144) 076  -0.9
Mitral valve replacement, n 12842
%) 24.6) - - S 549 (25.4) - - -
('?,/'(')";‘ted cardiomyopathy, N 7145 (136) 1103 (252) .<0.0001 " 32.8  473(21.9)  451(209) 041  -25
(Co/‘(’);"“ary artery disease, n (13?;2()) 2584 (54.5) <0.0001 339 1090 (50.5) 1065 (49.3) 045  -2.3
Previous MI, n (%) 3718(7.1) 593 (12.5) <0000l 205 239 (11.1) 231(10.7) 070  -12
Previous PCI, n (%) 3498 (6.7)  1120(236) . <0.0001 630 380 (17.6) 371(172) 072  -11
Previous CABG, n (%) 7666 (14.7) . 150 (3.2)  <0.0001 -33.6  103(4.8)  122(57) 019 4.0
Vascular disease, n (%) (1%‘%')3 1615 (34.1) <0.0001 346 661(306) 673(3L2) 069 1.2
Atrial fibrillation, n (%) ?ggg 3328 (70.2) <0.0001 10.6 1568 (72.6) 1566 (725) 095  -0.2
Er(‘f;[:;’us pacemakeror ICD, 474594y 1069 (22.6) <0.0001 449  415(19.2)  366(169) 005  -59
Ischemic stroke, n (%) 2677 (5.1) 207 (4.4) 0.02 -34 115 (5.3) 113 (5.2) 0.89 -0.4
Intracranial bleeding, n (%) 858 (1.6) 91 (1.9) 0.15 2.2 46 (2.1) 52 (2.4) 0.54 1.9
Smoker, n (%) 8073 (15.4) 754 (15.9) 0.4 13 359 (16.6) 335(155) 032  -3.0
Dyslipidaemia, n (%) (1243(;? 1779 (375) <0.0001 198 793(36.7) 780(36.1) 068  -1.2
Obesity, n (%) 9156 (17.5)  965(20.4) <0.0001 7.4  464(215) 479(22.2) 058 17
@f)oho"re'ated diagnoses,n  og45(54)  268(57) 054 09  136(63)  144(67) 062 15
g/:)r ORGig#fey disease, n 4460 (85) 1084 (22.9) <0.0001 488  335(155) 380 (17.6) 007 56
Ling disease, n (%) 8162 (15.6) 1083 (22.8) <0.0001 19.6 459 (21.3) 477(221) 051 2.0
?,'/i‘;p apnoea syndrome, n 3854 (7.4)  577(122) <0.0001 180  240(11.1) 275(12.7) 010 50
COPD, n (%) 4701(9.0)  710(15.0) <0.0001 205 285(13.2) 303(140) 042 24
Liver disease, n (%) 3373(65)  386(8.1) <0.0001 68  198(9.2)  183(85) 042  -25
Thyroid diseases, n (%) 5318 (10.2) 796 (16.8) <0.0001 214  340(157) 325(151) 053  -19
Inflammatory disease, n (%) 3441 (6.6) 613 (12.9) <0.0001 24.8 246 (11.4) 254 (11.8) 0.70 1.2
Anaemia, n (%) (12367 % 1545(32.6) <0.0001 142  690(31.9) 708(32.8) 056 18
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Previous cancer, n (%) 4220 (8.1) 857 (18.1)  <0.0001 353  358(16.6) 353(16.3) 0.84 -0.6
Poor nutrition, n (%) 6317 (12.1) 1293 (27.3) <0.0001 450  490(22.7) 522(24.2) 0.25 35
Cognitive impairment, n (%) 494 (0.9) 162 (3.4)  <0.0001 233 44 (2.0) 52 (2.4) 0.41 2.5
Charlson comorbidity index, 3,5 g 42427  <0.0001 373  3.8+28 4026 019 40
mean+SD
Frailty index, mean+SD 7.0£7.6 9.4+8.6 <0.0001 30.6 9.1+8.6 9.0+£8.5 0.60 -1.6
EuroSCORE |1, mean+SD 3.9+1.2 3.9+1.2 0.29 3.2 3.9+1.2 3.9+1.2 0.29 3.2
Year of inclusion, median 2017 (2014- 2020 (2019- 2020 (2018- 2020 (2018-
(I0R) 2019) 2021) 00001 1082 7,55 2021) 1 0.0
Previous endocarditis, n (%) 5977 (11.4) 119 (25)  <0.0001 -29.0 251 (11.6) 54 (2.5) <%‘fO -36.2
PCI in the 2 months pre-
procedure, n (%) 1051 (2.0) 326 (6.9) <0.0001 31.8 94 (4.4) 112/(5.2) 0.20 3.9
PCI in the 2 months post-
procedure, n (%) 478 (0.9) 56 (1.2) 0.07 2.8 30 (14) 29.(1.3) 0.90 -0.4
1 Values are n (%), mean£SD or median (IQR) for year of inclusions CABG=coronary artery
2 bypass graft; COPD = chronic obstructive pulmonary disease; ICD= Implantable cardiac
3 defibrillator; IQR= interquartile range; MI= myocardial infarction; PS= propensity score;
4  PCl=percutaneous coronary intervention; SD=standard.deviation
5
Table 2. Clinical outcomes during follow-up in the matched
population.
. Mitral transcatheter edge-to-
Isolated mitral valve surgery -
(n=2160) edge repair
(n=2160)
Perso
n- Num . Pe_rso . p
time  ber of Incidence, n-time Numb Incidence, Hazard ratio (correct
: %l year (95% (patie er of %b/year (95% p ed by
(patie event cl (95% CI) P
nt- 4 ) nt-  events Cl) Bon ferr
year) year) oni)
16.95 (15.20- 15.61 (14.01- 0.967 (0.835-
All-cause death 2124 360 18.70) 2332 364 17.22) 1.118) 0.65 1
. 11.63 (10.18- 7.38 (6.27- 0.685 (0.563- 0.00
Cardiovascular death 2124 247 13.08) 2332 172 8.48) 0.832) 01 0.0004
. 5.32 (4.34- 8.24 (7.07- 1562 (1.238- 0.00
Non-cardiovascular.death 2124 113 6.30) 2332 192 9.40) 1.971) 02 0.0008
Pulmonary oedema during 1.28 (0.80- 2.60 (1.94- 2.089 (1.326- 0.00
FU 2114 27 1.76) 2305 60 3.26) 3.291) 2 0.006
. 4.61 (3.68- 4.00 (3.17- 0.890 (0.666-
Incident AF 2039 94 5.54) 2253 90 4.82) 1.189) 0.43 1
VF / sustained. \VVT'/ cardiac 1.62 (1.07- 2.48 (1.84- 1.572 (1.027-
arrest 2104 34 2.16) 2298 57 3.12) 2.404) 0.04 0.15
11.77 (10.24- 7.40 (6.26- 0.685 (0.559- 0.00
Pacemaker or ICD 1928 227 13.30) 2188 162 8.54) 0.838) 02 0.0008
) 2.92 (2.19- 1.87 (1.31- 0.653 (0.442-
Ischemic stroke 2092 61 3.65) 2302 43 2.43) 0.965) 0.03 0.13
. 0.66 (0.32- 0.74 (0.39- 1.125 (0.554-
Incident Ml 2117 14 1.01) 2314 17 1.08) 2.284) 0.74 1
. 2.10 (1.48- 2.00 (1.42- 0.944 (0.625-
Endocarditis 2094 44 272) 2301 46 258) 1.428) 0.79 1
. ) 4.89 (3.93- 4.25 (3.40- 0.896 (0.677-
Major bleeding 2024 99 5.86) 2259 96 5.10) 1.187) 0.44 1
Cardiovascular death / 2112 266 1259 (11.08- 2303 211 9.16 (7.93- 0.779 (0.650- 0.00 0.03
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Pulmonary edema during 14.11) 10.40) 0.934) 7

FU

All-cause death /

hospitalisation for HF / 24.17 (22.02- 21.36 (19.43- 0.923 (0.813-

AF or ischemic stroke 1998 483 26.33) 2200 410 23.29) 1.049) 0.22 0.88

during FU

1

2
3

o

FU follow up; AF atrial fibrillation; VVF ventricular fibrillation; VT ventricular tachycardia; ICD

Implantable cardiac defibrillator; MI myocardial infarction; CI confidence interval.

Patients seen in French hospitals
with mitral regurgitation, 2012-2022
N = 598,036

No isolated mitral surgery or
percutaneous mitral valve repair
n = 541,006

Patients treated with isolated mitral valve surgery
or percutaneous mitralvalve repair

n =57,030
Mitral valve surgery Percutaneous
n=>52,289 mitral valve repair
n=4,741
Matched mitral valve surgery Matched percutaneous
n=2,160 mitral valve repair
n=2,160
Figure 1
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Key Question
Surgery and more recently transcatheter edge-to-edge repair (TEER) represent the two leading interventions to correct severe mitral
regurgitation (MR). However, large and real-life comparisons of both techniques are lacking.

Key Finding

Results from a propensity matched analysis of all patients treated in France between 2012 and 2022 were in favour of lower rates of
long-term cardiovascular death, pacemaker implantation and stroke after TEER versus surgery for severe MR. Non-cardiovasculapideath,
recurrent pulmonary oedema and cardiac arrest were more frequent after TEER. No significant differences between the two groups
were observed regarding all-cause death, endocarditis, major bleeding, atrial fibrillation and myocardial infarction.

................................................................................................................................................... PR PR

Take Home Message
TEER could be considered as an alternative to mitral surgery, particularly in older patients and patients with EuroSCORE Il = 4%.

Population of interest

e Patients with severe mitral regurgitation seen in French hospitals
2012-2022

e Propensity matching

==

Isolated mitral

/ surgery

2160 patients

Mitral transcatheter
edge-to-edge repair

2160 patients

me of interest

Mean FUP of 1.0 + 1.2 years

» Lower incidence of CV.death; pacemaker implantation and stroke with TEER

¢ Higher incidence of hon-CV death,/cardiac arrest, and pulmonary oedema with TEER

* No differences invall-cause mortality, endocarditis, major bleeding, myocardial infarction,
and atrial fibrillation
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