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Functional Mitral
Regurgitation: Learnings
and Limits of the COAPT
and MITRA-FR Trials

Possible explanations for the different results between the MITRA-FR and COAPT trials.
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[though the association between secondary mitral
regurgitation (MR) and outcome is undisputed,
the beneficial impact of its correction has been
debated for many years."? During the last few
decades, surgeons have failed to convince cardiologists that
it was necessary to correct secondary MR, in particular after
the disappointment of the first two randomized surgical
trials led by the Cardiothoracic Surgical Trials Network.>#
Within this scope, the publication of the MITRA-FR trial
in 2018 was the logical continuity of the previous studies
because it confirmed the absence of benefit of secondary
MR correction.>® This context highlights the importance
of the COAPT trial showing for the first time a decrease
of all-cause mortality and heart failure hospitalizations at
24 months in the percutaneous repair group, generating
a lot of controversies.” This article discusses several expla-
nations that have been proposed to explain the different
results between these two trials.

UNDERSTANDING DIFFERENCES IN TRIAL
RESULTS
Technical Expertise

Both of the studies have shown that there is a learning
curve. The roll-in procedures before first patient inclu-
sion were low in both the COAPT and the MITRA-FR
trials (three and five, respectively), with a mean number
of enrolled patients per center and per year of 2.6 and
1.7 respectively, more often with two clips implanted per
patient in COAPT, and more often with three clips implant-
ed per patient in MITRA-FR. Technical procedural success
was similar at 98% for COAPT and 95% for MITRA-FR. The
reduced complication rate in COAPT was mainly due to

different definitions. Therefore, differences in procedural
expertise between the MITRA-FR and COAPT groups of
investigators were modest and are unlikely to explain diver-
gent results of such magnitude (Figure 1)3°

Percutaneous Repair Efficacy

The procedural success was high in the two studies. The
5% MR recurrence in COAPT at 1 year was the lowest ever
published for functional MR (Figure 2), but also, the 17%
recurrent MR in MITRA-FR was very low when compared to
other publications, possibly due to the technique itself.4'0
MR recurrence, known as the “Achilles’ heel” of surgical
repair, is usually higher, suggesting that the edge-to-edge
technique may be better suited to treat functional MR than
surgical downsizing annuloplasty.

Regurgitant Surface

Differences between European Society of Cardiology
and American College of Cardiology/American Heart
Association definitions of secondary MR led to different
inclusion criteria, resulting in larger regurgitant orifice
in COAPT. This is a fact that needs no discussion and is
undoubtedly a key element.

LV Dimensions

The finding of larger left ventricular (LV) volumes in
MITRA-FR has been noted as a very important differ-
ence between the two studies. This is likely, but it is not as
evident as it is usually presented. LV volumes, assessed by
the Simpson method in both studies, matched well, with
regurgitant volume measured using the proximal isoveloc-
ity surface area method in MITRA-FR but not in COAPT.

VOL.15, NO. 4 JULY/AUGUST 2021 CARDIAC INTERVENTIONS TODAY 41



TRICUSPID/MITRAL

100 4
R=073

Mihaljevic et al. [66]
Hung et al. [74]

)

o

&8
L

Gelsomino et al. [87]

604 Serri et affy CTSN trial
McGeeetal. [77]A
Borger et al. 98]
40 De Bonis etal. (831

Hung et al. [74]
ahung 741

| ASelsomino etal (87
*AA A Tahta etal. (76]

Incidence of >2+ MR after MVA (%)

A Magneetal. (23] Zhuetal. [24]

A .
A Roshanalietal. A Di Giammarco
/A Von Oppell et al. [81] i

m o vicetal. etal.[82]
Kongspaerepongl MitraFR trial

w6]x.
Serrietal. 78] A Kuwaharaetal.[79] etal.[85] 1 Kywahara etal. 79]

10 days 30 days 3 months 1 year 3years  Syears

Time after MVA (log scale)

A COAPT trial tsunaga et al. [75]

Figure 1. Compared to other publications, the MITRA-FR

and COAPT results seem to be less exposed to the “Achilles’

heel” of MR recurrence, which is rapidly growing over time
after surgical mitral valve repair (mainly, downsizing annu-
loplasty). CTSN, Cardiothoracic Surgical Trials Network;
MVA, mitral valve area. Adapted with permission from
Magne J, Sénéchal M, Dumesnil JG, et al. Ischemic mitral
regurgitation: a complex multifaceted disease. Cardiology.
2009;112:244-59.

Therefore, larger LV volumes observed in MITRA-FR are pos-

sibly due to differences in core lab evaluations (Table 1).

Proportionate/Disproportionate Theory

The concept of proportionate/disproportionate MR—

ratio of MR severity/LV dimension and whether the
degree of MR is expected or not for the observed degree

of LV dilatation—has emerged as a framework to predict

which patient might benefit from MR correction.”? The
main principle underpinning this concept is that when

the degree of MR is significantly higher than what would

be expected for the observed degree of LV remodeling
(disproportionate), MR is driving the outcome, and con-
sequently, its correction might be beneficial. In contrast,
in patients with proportionate MR, LV remodeling/dys-

function is the main determinant of the outcome, so MR

correction would not affect the outcome. However, the
concept of disproportionate MR is not supported by a

recent MITRA-FR post hoc subanalysis, in which patients

with disproportionate MR derived no further benefit
from the MitraClip (Abbott) (Figure 3).'>1

As a consequence, the proportionate/disproportion-
ate concept, although appealing, cannot rely on a really
objective analysis of the two studies. We generally agree
that secondary MR can no longer be defined just by the
severity of the regurgitation (ie, effective mitral regur-
gitant orifice area, regurgitation volume) and that we
have to include LV parameters. However, we still do not
know which parameters to use (ie, systolic or diastolic
volumes, indexed) and how to include the function (ie,
ejection fraction, stroke volume, regurgitation fraction).
More studies are required to refine this very promising
concept.
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Figure 2. The death rate in the control group of COAPT is
higher than in the two groups of MITRA-FR, suggesting that
we cannot explain the different results of the two studies by
the fact that MITRA-FR patients were too severally ill due to
too advanced diseases, had too severe LV dysfunction, and
that it was too late to correct the MR.

“COAPT-Like” Patients

This concept has emerged after secondary analysis of
the COAPT trial, particularly by echocardiographic selec-
tion criteria, which were not mentioned in the initial
protocol. It has been popularized after the definition of
the FDA approval. In a secondary analysis of MITRA-FR,
the subset of “COAPT-eligible” patients was not different
between the clip and medical arms (Table 2)." Restricting
patient selection to those who meet the eligibility criteria
of COAPT is probably oversimplistic. This is not enough to
reproduce the selection imposed by the COAPT eligibil-
ity committee and therefore cannot guaranty the same
efficacy.

Central Eligibility Committee

Patients enrolled in COAPT were highly selected and
validated by an eligibility committee, contrary to those
enrolled in MITRA-FR. Therefore, unreported factors
such as myocardial reserve, right ventricular function, and
severity of the tricuspid regurgitation may also explain the
divergent results between the two trials. This committee
has likely played a central role in the success of the COAPT
trial, and thus it is difficult to compare its results to real
life. The MITRA-FR inclusion process was likely more rep-
resentative of real-life scenarios.

Medical Management

Interpreting medical management is very difficult and
leads to more questions than answers. For instance, it is
unclear why MR decreased in both study control groups
(-46.9% in the COAPT and —32.5% in the MITRA-FR).
Guideline-directed medical therapy (GDMT) was
compulsory for at least 3 months in both protocols,
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TABLE 1. COMPARISON OF THE MAIN DIFFERENCES BETWEEN MITRA-FR AND COAPT STUDIES

MITRA-FR (n = 304) COAPT (n = 614)
Roll-in period 5 patients/center 3 patients/center
Enrollment (inclusions/center) 32y: 82/center = 26/y 48y:7.8/center = 16/y
Technical implantation success 96% 98%
EROA (mean + SD) 3110 mm? 41 15 mm?
LVEDV (mean + SD) 135 + 35 mL/m? 101 + 34 mL/m?
GDMT at baseline and follow-up - Stable for 3 mo before Central eligibility committee
randomization and limited changes during
Under center control all along | follow-up
the study
Mortality atTyand 2y =~ 23% and 34% ~ 20% and 46% vs 29%
MR > 3+ at discharge = 12 mo = 24 mo 8% — 17% — Not recorded 74% = 5% = 0.9%
Abbreviations: EROA, effective regurgitant orifice area; GDMT, guideline-directed medical therapy; LVEDV, left ventricle end-diastolic
volume; MR, mitral regurgitation.
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Figure 3. Even in the group with effective regurgitation orifice (ERO) > .3 cm? and LV < 242 mL (n = 55) or ERO/LV end-
diastolic volume > .15 (n = 92), we saw no difference between the groups. Those subgroups are probably too small but the
efficacy reported in COAPT is so important that even with those small numbers, we should see at least a trend. This second-
ary analysis does not support the proportionate/disproportionate concept. LVEDV, left ventricle end-diastolic volume; RF,
radiofrequency. Reprinted with permission from Messika-Zeitoun D, lung B, Armoiry X, et al. Impact of mitral regurgitation
severity and left ventricular remodeling on outcome after MitraClip implantation: results from the Mitra-FR Trial. JACC
Cardiovasc Imaging. 2021;14:742-752.

so patients were supposed to be stabilized at randomiza-  Severity of MITRA-FR Patients

tion."®” After randomization, any modification of medi- One of the most often cited interpretations of the dif-
cal treatment was discouraged in COAPT, which may ference between the two studies is that the MITRA-FR
have highlighted the difference between the two COAPT  patients were severally ill due to a more advanced disease
groups. Conversely, GDMT was encouraged during the and too severe LV dysfunction, suggesting that MR was

follow-up in MITRA-FR with more than 80% of adoption,  beyond repair. This idea relies on observational studies
meaning that the control group of MITRA-FR respected  showing that the prognostic impact of secondary MR is less
the GDMT all throughout follow-up. Again, thisempha- ~ prominent in patients with advanced heart failure, which
sizes that the MITRA-FR trial was presumably more faith-  suggests that MR correction in these subsets may provide
ful to real-life practice. limited benefit.'%'® Unfortunately, this interpretation is
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TABLE 2. THE COAPT-LIKE DEFINITION APPLIED TO THE MITRA-FR POPULATION*

MITRA-FR COAPT
COAPT-Ineligible | COAPT-Eligible | Pvalue Total (n = 614) | Pvalue
(n=77) (n=189)
Characteristics
Age,y 69.5 +10.1 6.9 +102 65 722 NA
Male sex 61(79.2) 142 (75.1) 53 393 (64) .005
LV ejection fraction, % 30+£85 341+55 .0002 313+£93 <.0001
LV end-diastolic volume, mL 2597 + 985 2469 + 64.6 56 1927 £ 71 <.0001
Effective regurgitant orifice area, cm? | 0.27 0.1 034 £01 <.0001 041+ 015 <.0001
Tricuspid regurgitation grade > 2 32/70 (45.7) 85/175 (48.6) 69 98/599 (16.4) <.0001
Procedure and Outcome “Composite Endpoint”
Randomized to TMVr 41(532) 96 (50.8) 79 302 (49.2) 7
Death or hospitalization for heart 57 (74) 121 (64) 18 320 (52.1) 004
failure at 24 mo
TMVr 30/41(732) 60/96 (625) ™ | 23 129/302 (427) % .0007
Medical therapy alone 21136 (75) 61193 (656) & | 30 191312 (612) & | 45
*The COAPT-like definition applied to the MITRA-FR population was unsuccessful to select a population with any benefit of the MR correc-
tion. Conversely and not surprisingly, the COAPT-like patients of MITRA-FR were by definition less severe than the others. Abbreviations:
LV, left ventricle; TMVr, transcatheter mitral valve repair. Reprinted from lung B, Messika-Zeitoun D, Boutitie F, et al. Characteristics and
Outcome of COAPT-Eligible Patients in the MITRA-FR Trial. Circulation, 2020;2482-2484.

also too oversimplistic because it is not supported by the
similar ejection fraction in both studies, the higher N-termi-
nal pro—brain natriuretic peptide level in COAPT, and the
higher mortality rate in the control group of COAPT (46%
vs approximately 34% in the two MITRA-FR groups).

Study Support

MITRA-FR was an academic study with a protocol
published 3 years before the final results, whereas COAPT
was an industry-driven study with a protocol published 3
months before the final results. Aside from the discussion
about the respective advantages and limits of the two sup-
ports, we can just report the facts as follows: A meta-analysis
of 226 clinical trials showed that an industry study was four
times more likely to report a positive outcome (odds ratio
[OR], 3.9) and nine times less likely to report an unfavorable
event (OR, 0.11)." Moreover, the two trials shared the same
weakness of being open-label studies, which is not marginal
because the primary endpoint of the two studies included
the decision of rehospitalization for heart failure.

Regulatory and Cost-Effectiveness Implications

The divergent findings between the two trials, still not
reconciled, also have regulatory and cost-effectiveness impli-
cations. The dramatic positivity reported in COAPT explains
the decision by some regulatory agencies to grant approval

for percutaneous mitral valve repair (pMVR) in secondary
MR. In the absence of a clear view on patients who are most
likely to derive a benefit of pMVR, this decision limits the
risk to refuse an efficient procedure on a good candidate but
it implies a risk of overuse in patients like those included in
MITRA-FR.

CONCLUSION

COAPT and MITRA-FR both suggest that pMVR is
very safe and also effective in a selective population.
Reconciling the two studies is not that easy, and no
clear selection criteria can be derived from the two tri-
als. There is a critical need for additional research to
identify patient subsets who may benefit from an inter-
vention, but for the time being, we should avoid fast
and simple conclusions about this complex disease. ®
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