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OPINION ARTICLE

CONFLICTS OF INTEREST AMONG
TRANSCATHETER MITRAL VALVE REPAIR

We have lost valuable ideas and concepts to get rid of what we just don't want.
Our understanding of transcatheter edge-to-edge repair (TEER) to treat the
mitral valve (MV)—of which MitraClip is the most common device used in
the routine medical practice (MitraClip therapy MitraClip™; transcatheter
mitral valve repair (TMVR); Abbott, 3200 Lakeside Dr, Santa Clara, CA, United
States)—comes from not very reliable systems of prediction that, on many
occasions, are not compatible with reality. Conflicts of interest have appeared
between members of the Mitral Valve Academy Research (MVARC) and a few
trials conducted to analyze TEER outcomes in mitral regurgitation (MR). This
adds to the potential irregularities that have come up as we keep investigating
the disparity of data available from large randomized clinical trials up to this
date. More specifically, the conflicts of interest among MVARC, COAPT, and
MitraClip (Abbott) is disturbing, and should be cleared out as soon as possible.

Surgical mitral valve repair as a reference framework for transcatheter
therapies to treat mitral regurgitation

The comparison point for state-of-the-art technologies used for MV repair is
surgical repair like the treatment of choice of mitral regurgitation. By applying
specific parameters on MV repair in degenerative disease, McCarthy et al.
demonstrated that the 10-year reintervention-free rate was 99.7%, the lack of
recurrent MR > 3+ was 98.4%, and 84.4% for grade 2+ ML"

Using quadrangular resection, native annulus plication, and the use of
annuloplasty ring in patients with degenerative disease of the MV, Lapenna et al.
reported a reintervention rate of 4.3% + 1.7% [95% confidence interval (95%CI)
1.7% to 8.8%], and a rate of MR 3+ of 8.8% + 2.8% (95%CI, 4,3% a 15,5%).
Regarding MR grade 2+, the rate was only 10% at 18-year follow-up.® De Bonis
et al. used a maximum 17.6-year follow-up in patients with degenerative disease
of MV after MV repair due to regurgitation using Alfieri’s “edge-to-edge”
technique and annuloplasty ring, and reported an reintervention-free rate of
89.6 + 2.51%, with MR >3+ in 13.6% of the patients.

Working on patients with anterior valve prolapse due to degenerative disease
and using Alfieri’s “edge-to-edge” technique combined with the use of mitral
annuloplasty, De Bonis et al. reported a reintervention-free rate of 89.6% +
2.74%, and a rate of MR >3+ of 12.5% at a maximum follow-up of 21 years.
@ In cases with degenerative disease, David et al. demonstrated that after MV
repair, the recurrence-free ratio for MR >3+ and > 2+ was 90.7% and 69.2%,
respectively. The rate of reintervention was 5.9%. All these data come from a
20-year follow-up.® Regarding the durability of the MV surgical repair due to
degenerative etiology, the reintervention-free rate at 15 and 20 years was 84%
and 80%, respectively. The reintervention-free rate was 72% and 89% for the
anterior valve prolapse and posterior valve, respectively, at 15-year follow-up.©®

After this analysis, we should understand that surgical repair of MV due
to degenerative disease is associated with very low rates of reintervention
and recurrence of MR > 2+ at almost 2-decade follow-up. Therefore, these
results provide solid evidence in favor of surgical repair as the treatment of
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choice. These values should come back as remain
the reference foundation on which to base any
comparisons between surgery and emergent
technologies with catheter-based techniques such as
TEER.

Alfieri’s “edge-to-edge” technique supporting the
TEER therapy

Before repairing the MV in the adult population, the
use of a mitral annuloplasty annulus is a prerequisite.
Carpentier described it phenomenally in the so-called
“French Correction””®. As a matter of fact, the lack
of an annuloplasty annulus is the strongest predictor
of failure after the MV repair in the long run.®® This
rule is universal and, therefore, applicable to all MV
repair in the adult population. Alfieri’s “edge-to-
edge” technique that is based on the TEER principle
is not an exception to this rule.>*+1019

These days, when a comparison is drawn between
TEER therapy and surgical repair important details
appear we should address here. The first detail is that
despite the excellent results reported with Alfieri’s
“‘edge-to-edge” technique for mitral repair,@**¥
such technique was never the first-line therapy
in the therapeutic armamentarium to repair MV
regurgitation in the surgical community.

As a matter of fact, even in the experience
published by the Milan working group (Italy), the
great difference seen between the total number of
MV repairs and the number relative to Alfieri’s “edge-
to-edge” technique is obvious."*

The TEER therapy as an incomplete and only
partially effective technique
The most significant difference between the surgical
and the percutaneous technique is the lack of an
annuloplasty prosthetic ring in the TEER catheter-
based percutaneous technique. Therefore, this
factor makes the TEER percutaneous procedure be
partially effective. Therefore, we should mention
that the TEER procedure as such is an incomplete
procedure. However, this is a problem that has
not been properly discussed by the interventional
cardiology community. Consequently, we should
define the potential complications that stem from
such limitations especially their long-term impact.
An undisputed fact overlooked by interventional
cardiology is that the rules that regulate MV repairs
do not simply change just by changing the approach
whether it may be surgical or percutaneous. In its
condition of a ringless therapy, MitraClip is subject
to repair failures due to several mechanisms. At this
point a cascade of errors can be found in the clinical
trials and descriptions regarding the use of MitraClip.
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Incorrect and ambiguous definition of failed or
successful TEER according to the Mitral Valve
Academic Research Consortium

One of the greatest inconsistencies is the very definition
of success or failure depending on the degree of
residual MR after the procedure. Such is the case of
the definition of the endpoints of success established
by the Mitral Valve Academic Research Consortium.
Such document includes every criterion and its values
to determine when a successful outcome has been
achieved after TEER therapy. Regarding residual MR
after TEER, this document describes “..a reduction
of MR down to optimal or acceptable levels without
significant mitral stenosis (with transmitral gradient
<5 mm Hg), and mild non-major paravalvular MR
(1+)” However, the document ambiguously mentions
in the footnote of a figure that “the reduction of MR
will be considered acceptable when the MR after the
procedure has been reduced in, at least, 1 functional
class or degree since the beginning and does not exceed
the moderate category (2+) regarding severity” " This
definition is totally unacceptable for the surgical or
percutaneous approach used to treat MR.

It is surprising to see how easy these concepts
have universally been accepted by cardiology groups
worldwide without this type of deviation ever being
discussed.

Impact of residual or recurrent mitral regurgitation
grade 2+ after surgical mitral valve repair

The impact residual MR has after the procedure has
been largely studied by different surgical groups.
The presence of residual or recurrent grade 2+ MR
after the MR surgical repair negatively impacts the
patient’s long-term survival. De Bonis et al. found as
predictors of severe MR recurrence the presence of
residual MR >1+ the moment of hospital discharge
[hazard ratio (HR), 7,4; 95%CI, 2.5 to 21.2; P
= .0001).”) In a differente study, De Bonis et al.
demonstrated that the only predictor of recurrence
for MR >3+ was the presence of residual MR >1+ at
hospital discharge (HR, 5.7; 95%CI, 1.6 to 20.6; P =
.007).® Suri et al. demonstrated that the presence
of residual MR >1+ at the operating room had
an OR of 3.99 (1.79 to 7.65), and P = .002 in the
univariate analysis, and an OR of 4.23 (1.86 to 8.32),
P = .001 in the multivariate analysis.”” The MR >
2+ reintervention-free rate was closely associated
with the degree of residual MR. In the presence of
residual MR > 1+ at the operating room or at 1-year
follow-up, the rate of recurrence is nearly 65% at 20
years. Therefore, the presence of MR >1+ after the
procedure impacts directly the long-term results of
the MR repair.!®
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Impact of residual or recurrent mitral regurgitation
2+ after transcatheter edge-to-edge repair (TEER) o
the mitral valve

However. if the results obtained regarding residual
or recurrent MR > 2+ after TEER are thoroughly
study. we will be able to see that these are totally
discouraging. Therefore. in the GRASP-IT registry.
Adamo et al. identified recurrent of residual MR
> 2+ as the most important predictor of mortality
(HR, 2.17. IC 95%: 1.42 a 3.31. P < .001) and for
the composite endpoint of all-cause mortality and
rehospitalization due to heart failure (HR, 2.20. IC
95%: 1.52 a 3.19. P < .001) at 5-year follow-up."”
Buzzatti et al. found a direct correlation between the
presence of residual or recurrent MR grade 2+ after
TEER and the appearance of MR gradw 3+, worse
survival and quality of life compared to those with
residual MR <1+ (HR, 6.71; 95%CI, 3.48 a 12.90;
P < .001)"), Buzzatti ** identified the presence of
residual or recurrent MR 2+ after TEER as a stronger
predictor for all-cause mortality at 5 year follow-up
in the univariate (HR, 2.71; 95%CI, 1.73 a 4.25; P <
.001) and multivariate analyses (HR, 4.18; 95%ClI,
1.87 a 9.37; P < .001).“” On this regard. Reichhart
et al. demonstrated better results with residual MR
< 1+ compared to cases of MR > 2+ (P = .029) after
TEER at 1-year follow-up.?” Similarly, it is rather
obvious that the presence of residual o recurrent
MR 2+ after TEER has been associated with worse
general outcomes. Also, as we have been getting
more and more results from the use of TEER both
in the number and follow-up time, the negative
impact of residual MR > 2+ (including grade 2+)
after TEER has become obvious. Therefore, it seems
evident that the section dedicated to describing
success from the point of view of residual MR within
the MVARC document™ is totally wrong and does
not reflect reality at all. Since this could have a
tremendous impact on the routine daily practice on
thousands of human beings treated with TEER, the
document should be reviewed once more and the
recommendation downgraded from optimal down
to acceptable, both as synonyms of residual MR <1+.

The rate of MR 2+ in clinical trials and TEER reports
The lack of emphasis with which MR grade 2+ has
been described in the different studies and registries
is alarming. On this regard, we will briefly mention
the most significant studies and reports published
over the last few years on the presence of MR 2+ after
TEER therapy to treat MR regurgitation.

We should mention that between one third and
half of the patients show recurrent or residual MR >
2+ after TEER. In the EVEREST II trial, 50% of the
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cases showed MR > 2+ at 5-year follow-up.®" In the
ACCESS-EU trial, 59.4% of the patients had residual
or recurrent MR > 2+ after TEER at 1-year follow-up.
@21n the COAPT trial up to 22.8% of the patients had
MR 2 2+ at 2-year follow-up.?*** The MITRA-FR
trial reported a rate of residual or recurrent MR
>2+ at 1-year follow-up of 32%.%* In the GRASP-IT
registry, the rate of residual or recurrent MR > 3+ at
5-year follow-up was 22.4% without reporting on the
number of cases with residual o recurrent MR grade
2+.97 The STS/ACC TVT registry reported a rate of
8,7% for MR > 3.+ However, it did not report the rate
for cases with residual or recurrent MR 2+.29

Overall, the negative impact that residual or
recurrent MR 2+ after TEER has on the patient’s
survival, quality of life, MR >3+ recurrence, and rate
of rehospitalization due to heart failure in the mid-
and long-term has been downplayed. According to
the statistics shown in this document, MR >2+ after
TEER should be considered a risk factor of poor
disease progression in general.

Differences between COAPT and MITRA-FR
After the huge differences seen with totally different
results coming from the COAPT and MITRA-FR
clinical trials we should take into consideration the
association between the industry and the project
director. The COAPT was a clinical trial sponsored
by the industry (Abbott) with results favoring TEER
compared to MitraClip in the management of
functional MR in patients with heart failure. At 2-year
follow-up, the rate of rehospitalization due to heart
failure was 35.8% in the MitraClip group compared
to 67.9% in the control group (HR, 0.53; 95%CI,
0.40 to 0.70; P < .0001). The all-cause mortality rate
was 29.1% vs 46.1%, respectively (HR, 0.62; IC 95%;
0.46 to 0.82; P <.001).?* Funding of the MITRA-FR
trial was granted by the French National Institute
of Health and Medical Research. No statistically
significant differences between both treatment
modalities were seen, in the all-cause mortality rate
(24.3% vs 22.4%; HR, 1.11; 95%CI, 0.69 to 1.77) or in
the rehospitalization rate due to heart failure (48.7%
vs 47.4%; HR, 1.13; 95%CI, 0.81 to 1.56) at 1-year
follow-up.® In an extension of this study at 2-year
follow-up, no statistically significant differences were
seen in these categories either. The all-cause mortality
rate and the unscheduled rehospitalization rate due
to heart failure were reported in 63.8% of the patients
from the TEER group and 67.1% of the patients from
the control group (HR, 1.01; 95%CI, 0.77 to 1.34).*”
Despite the huge efforts done trying to explain
and reconcile the totally opposing results of both
studies, to this date, it has been virtually impossible
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to find a compelling explanation that can be up to
the circumstances. Concepts such as proportionate/
disproportionate MR??® have resulted in dilemmas
that are totally out of the objective reality we are
always looking for.®*® Also, it has been suggested
that the term proportionate/disproportionate MR is
not consistent with the physical laws of conservation
of both mass and energy. Such inconsistency could
only be explained by contradictory and incomplete
echocardiographic data like the ones found in the
COAPT trial.®%

Conflicts of interest, MVARC, and COAPT
According to the Organization for Economic
Cooperation and Development (OECD), “a conflict
of interests is a conflict between the public duties
and the private interests of an employee when this
employee has personal interests that can interfere with
the correct performance of his functions and official
responsibilities”.*¢

According to these 2 definitions, there is a flagrant
conflict of interests since the lead author of the
MVARC" has the exact same task in the COAPT
trial.® If we admit that the MVARC defines residual
or recurrent MR < 2+ as an “acceptable” result after
TEER, and that nearly 23% of the cases of the COAPT
trial at 2 years showed MR 2+ (and, therefore, are
taken as “acceptable” results), it seems rather obvious
that there is a potential conflict of interests in the
authorship of both authors. Therefore, there are rather
important limitations that need to be responded in a
clear-cut way.

Philosophical and ethical implications derived from
the conflict of interests
Those involved in the development of technologies like
TEER should consider the information available in this
sense. They should make reassessments emphasizing
the main takeaways we have considered in this study.
Some of us question the convenience of taking for
granted expansion programs for TEER since the
best long-term results based on the current evidence
available or data from the surgical field cannot be
guaranteed. It is imperative that there is a paradigm
and attitudinal change among the professionals
involved in this type of technological proposals.

Currently, we have been seeing with an alarming
frequency a philosophy based on a desire to reward
all investment efforts made by the industry through
biased information favorable to study devices such as
MitraClip.

Therefore, the association between the industry
and the project director is something that should be
taken into serious consideration. Unlike the project
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manager, who does not know what the final outcome
will be, the industry needs a device with a guaranteed
practical application. On this matter, the project or trial
needs funds and, therefore, is vulnerable to pressure
from the industry to achieve the results expected by
the project manager. Therefore, we see, once again,
strong financial reasons and, ultimately, coming from
the industry to oppose to an inconvenient outcome
that would otherwise be accepted as such. Conflicts
of interest among MVARC, COAPT, and MitraClip
(Abbott) are a pressing matter that should be dealth
with and clarified as soon as possible.

Implications between residual mitral regurgitation
2+ after TEER and bias in the definition of success
given by the Mitral Valve Academic Research
Consortium

The study main idea is to present and explore the
consequences of the real or potential conflict of
interests that exist among the TEER technique, the
COAPT trial, and the definitions drafted by the Mitral
Valve Academy Research Consortium. To this date,
this has not been taken into serious consideration.
Therefore, this study can serve as a part of the stages
that still need to be taken into consideration for a
more prudent and realistic analysis of the current
state of these technologies in our routine clinical
practice. World leaders in this professional setting
should come up with convincing responses to our
doubts, thus avoiding any outcome distortions, and
setting rules and regulations that should govern future
investigations conducted in this field.

CONCLUSIONS

Based on what we have developed in this study, the

following immediate actions are advised:

1) The rules for mitral valve repair apply to all adult
patients equally regardless of the etiology and the
access route. A mitral annuloplasty ring is needed
as a fundamental part of this repair. To this date, the
leaders have not explained clearly how they expect
TEER therapy to work properly since it does not
include a mitral annuloplasty ring.

2) More clarity regarding the exact degree of residual
MR is needed while specifying the degree of MR,
including 2+, as part of poor outcomes after TEER.

3) Itis absolutely imperative to change the definitions
of “success” drafter by the MVARC on the degree of
MR, including 2+, as part of failed procedures.

4) Conflict of interest should be avoided. The MVARC
lead author cannot be, at the same, time, the lead
author of one of the most controversial trials on
MitraClip like the COAPT trial. Therefore, the
validity of the effectiveness of the device seems
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highly questionable regarding residual MR 2+ and
its long-term final impact.

The central idea of this study was to express and
explore the real or potential consequences of the
conflict of interests among the TEER technique, the
COAPT trial, and the definitions drafted by the Mitral
Valve Academy Research Consortium. To this date,
none of this has been taken seriously. Therefore, this
study can serve as a part of the stages that still need
to be taken into consideration for a more prudent
and realistic analysis of the current state of these
technologies in our routine clinical practice. World
leaders in this professional setting should come up with
convincing responses to our doubts, thus avoiding any
outcome distortions, and setting rules and regulations
that should govern future investigations conducted in
this field.
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