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Aims: Failure of transcatheter mitral valve repair (fTMVR) therapy has a decisive prognostic influence, and

. - complex retreatment is of higher risk. The aim of this analysis was to evaluate the survival outcome follow-

¢ mitral regurgitation

* mitral valve
disease

e mitral valve repair

e prior percutaneous

intervention

ing percutaneous procedures and surgery after unsuccessful TMVR interventions for different aetiologies.

Methods and results: Of 824 consecutive patients who had been treated with the MitraClip device at
our institution, between September 2009 and May 2019, 63 (7.6%) symptomatic patients with therapy fail-
ure and persistent or recurrent mitral regurgitation (MR) underwent reinterventions. An outcome analysis
for primary (PMR) and secondary mitral regurgitation (SMR) and subsequent percutaneous versus surgi-
cal treatment was carried out. MitraClip reinterventions were performed in 36 patients (57.1%; n=26 SMR,
n=10 PMR), while 27 (42.9%; n=13 SMR, n=14 PMR) underwent open heart surgery. Surgical patients
with PMR showed lower mortality than patients with SMR (p<0.0001) and ReClip patients with PMR
(p=0.073). Atrial fibrillation (HR 2.915, 95% CI: [1.311, 6.480]), prior open heart surgery (2.820 [1.215,
6.544]) and chronic obstructive pulmonary disease (2.506 [1.099, 5.714]) increased the risk of death. The
level of post-interventional MR had no relevant impact on survival.

Conclusions: We conclude that, after SMR and failed TMVR, reclipping is an appropriate treatment
option for symptomatic patients. For PMR patients, surgery must be favoured over a reclipping procedure.
However, patients with atrial fibrillation, prior open heart surgery and chronic obstructive pulmonary dis-
ease are at risk of reduced survival after reinterventions.
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Abbreviations

fTMVR  failure of transcatheter mitral valve repair

LogES  logistic regression version of the European System for
Cardiac Operative Risk Evaluation

MR mitral regurgitation

NYHA  New York Heart Association
PMR primary mitral regurgitation
SLDA single leaflet device attachment
SMR secondary mitral regurgitation
STS Society of Thoracic Surgeons

TAPSE  tricuspid annular plane systolic excursion
TMVG  transmitral valve gradient

TMVR  transcatheter mitral valve repair
Introduction

Since 2008, the percutaneous variation of the Alfieri double-orifice
technique using the MitraClip® device (Abbott Vascular, Santa Clara,
CA, USA) has increasingly been used to treat patients with pri-
mary and secondary mitral regurgitation (MR)'2. With experience,
the periprocedural success rate has increased over recent years, to
almost 100% in the prospective COAPT trial®>. However, procedural
failures of transcatheter mitral valve repair (fTMVR) therapy have
had a profound influence on prognosis, and retreatment is com-
plex due to the high risk®. At present, data on larger patient cohorts
undergoing different reintervention strategies following unsuccess-
ful TMVR, including survival analyses, are not available. In this
analysis we evaluated the midterm outcome of surgical and percu-
taneous interventional treatments (ReClip) for different aetiologies.
Editorial, see page 1384

Materials and methods

PATIENTS

All consecutive patients from September 2009 (case 1) to May 2019
(case 824) who had MitraClip interventions from cardiologists of the
Department of Cardiology, Asklepios Klinik St. Georg in Hamburg

were included as having had an index procedure. All patients had
been considered inoperable or at high surgical risk at the time of
index clipping. Of these, 96 patients were included after the diag-
nosis of fTMVR therapy. Following detailed discussions, the Heart
Team decided to schedule 63 patients for reinterventions. On the
basis of criteria for reintervention and a conservative approach
(Figure 1), the patients were stratified into intervention groups, and
an outcome analysis for primary mitral regurgitation (PMR) and
secondary mitral regurgitaton (SMR) with subsequent percutane-
ous versus surgical treatment was carried out. All patients in the
reintervention groups suffered from persistent or recurrent, at least
moderate to severe, MR (>3+). All were highly symptomatic despite
adequate medical therapy and were either presented for re-evaluation
by their general practitioner/authorised cardiologist or treated imme-
diately after the index intervention. All patients, including those in
the conservative group, received optimal medical and device treat-
ment before and after reintervention, as judged by the Heart Team.

ECHOCARDIOGRAPHY

All patients underwent two-dimensional transthoracic echocardio-
graphy on commercially available echocardiographic systems
(Vivid E9 and E95; GE Vingmed Ultrasound AS, Horten, Norway,
or iE33 and Epiq7; Philips Medical Systems, Andover, MA, USA)
before and after reintervention. Standard parameters of left ventri-
cular dimension as well as left and right ventricular function were
assessed according to recent guidelines®S. Preprocedural, intra-
procedural and post-procedural valve analysis was carried out by
transoesophageal echocardiography. MR grading was based on
a previously reported technique’.

REPEAT INTERVENTIONS

The technical details of reinterventions have already been
described in detail elsewhere®’. MR reduction to moderate or less
was defined as a technical success in the ReClip group accord-
ing to the Mitral Valve Academic Research Consortium (MVARC)

Reintervention group
Criteria for ReClip

Y n=824 patients
9/2009 —5/2019
(Case 1 —Case 824)

- Signs of left heart
decompensation with

Conservative group
Criteria

dyspnoea NYHA Il or IV
- TMVG post index

<4 mmHg or MVOA

>3 cm? (3D planimetry)

Failure of TMVR
therapy

- Elevated (>4.0 mmHg)
TMVG post index and/or
refusal of any further
intervention

Criteria for surgery:

- Low but stable clinical

- Stenosis (TMVG post I?ituaEtionS((I:\lgllilé\ III2)5
index >4.5 mmH . - Log Euro >
- "Maximum" numﬁ’zr ‘ 96 patients (11.6%)
of clip devices
- Endocarditis
‘ 63 patients (7.6%) 33 patients (4%)

Figure 1. Flow chart of reinterventions after failure of TMVR therapy in 824 patients.



criteria. The transmitral valve gradient (TMVG) should remain
<5 mmHg'®. Our general exclusion criteria for reinterventions in
the event of unsuccessful MitraClip insertion (ongoing resuscita-
tion and/or serious sepsis) did not apply.

REPEAT INTERVENTION SURGERY GROUP

As reported previously®, concomitant tricuspid valve repairs were
performed in surgical patients with insufficiency grade 2 or more
and/or annulus dilation (>40 mm), and standardised ablation proce-
dures, including occlusion of the left atrial appendage, were carried
out in patients with atrial fibrillation. All patients required closure of
an iatrogenic atrial septal defect during open heart surgery.

FOLLOW-UP INVESTIGATIONS

After hospital discharge, follow-up visits were scheduled at
30 days and 12 months, and an annual telephone follow-up was
conducted thereafter (up to 10 years).

STATISTICAL ANALYSIS

Continuous data were summarised as means+tstandard deviations
or as medians (25/75th percentiles) as appropriate. Categorical
data were presented as number (%). Poisson, chi-square, Fisher’s
exact and Wilcoxon tests were used to examine differences
between groups. Baseline, echo and procedural data were individ-
ually associated with overall survival and adjusted with the inter-
action of mitral insufficiency and intervention type. Hazard ratios
and 95% confidence intervals for each model were calculated.
All p-values were two-sided and a p-value <0.05 was considered
significant. All calculations were performed using statistical analy-
sis software R (R Core Team, 2020; R Foundation for Statistical
Computing, Vienna, Austria).

ETHICS
The Hamburg General Medical Council Ethics Committee
approved the protocol for this study.

Results

Procedural failures or clip device dysfunctions with persistent
or recurrent MR of grades >2+ were found post-intervention-
ally in 96 patients (11.6%); of these, 63 patients (7.6%) were
treated interventionally and surgically (ReClip/Surgery group)
and 33 (4%) were without interventional/surgical treatment (con-
servative group). Baseline characteristics of all groups are given
in Table 1. There were highly significant differences between the
groups: these were related to age, implantable cardioverter-defi-
brillator (ICD)/cardiac resychronisation therapy (CRT), pulmonary
artery hypertension and hypertension (p<0.001).

PATIENT CHARACTERISTICS OF THE INTERVENTIONAL
GROUPS

In patients with recurrent or persistent MR and severe symptoms,
the pathomechanisms of MR were leaflet tear/single leaflet device
attachment (SLDA) (Figure 2), a restrictive or torn visual thread
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Table 1. Patient baseline characteristics.

. Surger ReCli Conservative
LS n=g27y n=3l‘f n=33
Female, n (%) 10 (37) 10 (28) 12 (36)
Age, years 7249 75+9 75«10
Renal impairment, n (%) 15 (56) 17 (47) 21 (64)
NYHA Class Ill, n (%) 19.(70) 25 (69) 18 (55)
Class IV, n (%) 8(30) 11(31) 15 (45)
NT-pro BNP, pg/ml* 2,552 2,932 3,269
[1,302-5,325] | [1,453-6,5171 | [709-5,965]
ICD, n (%) 6 (22) 6(17) 4(12)
CRT-D, n (%) 2(7) 11 31) 4(12)
Log EuroSCORE pre index, % 19.1x14.3 21.3+14.9 30.8+20.2
STS score pre index, % 43+3.7 45+34 7.1£7.0
PAH, n (%) 24 (89) 10 (28) 29 (88)
PAD, n (%) 7(26) 5(14) 7(21)
Hypertension, n (%) 18 (67) 25 (69) 30(91)
CAD, n (%) 14 (52) 26 (72) 23 (70)
Previous cardiac surgery, n (%) 7(26) 6(17) 14 (42)
Diabetes, n (%) 10 (37) 10 (28) 11 33)
Hyperlipidaemia 11 (41) 18 (50) 11 (34)
Atrial fibrillation, n (%) 20 (74) 26 (72) 25 (76)
COPD, n (%) 4(15) 5(14) 7(21)
Body mass index, kg/m?2 26.0£5.0 24.4+4.3 26.5+5.5

x+s represents mean=1 standard deviation. * Median [IQR]. Numbers after frequencies
are percentages. CAD: coronary artery disease; COPD: chronic obstructive pulmonary
disease; CRT-D: cardiac resynchronisation therapy - defibrillator; EuroSCORE: European
System for Cardiac Operative Risk Evaluation; ICD: implantable cardioverter-defibrillator;
NYHA: New York Heart Association; PAD: peripheral arterial disease; PAH: pulmonary artery
hypertension; STS: Society of Thoracic Surgeons

Figure 2. Images of leaflet/MitraClip connections. Top panels show

diastolic transoesophageal echocardiography long-axis views. The

corresponding 3D planimetry views are shown in the bottom panels.

A) & A1) A single leaflet device attachment (SLDA). The clip
position was directed completely towards the atrium and there was

no longer any leaflet insertion. B) & Bl) Isolated leaflet injuries or

a tear with minimal mobility as well as a minimal leaflet insertion of

the MitraClip device with a slight tilt of the ventricular device tip
towards the atrium. AML: anterior mitral leaflet; MC: MitraClip;
PML: posterior mitral leaflet
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caused by the clip material, and/or acquired device endocarditis.
In the surgical group, pathomechanisms were supported by intra-
operative findings that showed combinations of leaflet tear and
SLDA. In four cases, devices suffered technical dysfunctions as
part of the index intervention (three cases of “loss” of clip that was
still connected to the clip delivery system with a nitinol wire and
one case after an atrial septal device embolisation).

The ReClip and surgery groups and the conservative collec-
tive had calculated risks at the time of index clipping measured
by the logistic EuroSCORE (LogES) of 19.1£11.3%, 21.3£14.9%
and 30.8420.2%, respectively; in the early mortality group
between intervention groups, risks of 34.8+15.7% (ReClip) and
42.8+20.1% (surgery) were calculated, respectively. On average,
1.4+0.7 (ReClip) versus 2.0+£1.0 (surgery) versus 2.1+0.6 (con-
servative group) clips per patient were implanted prior to reinter-
vention. There were highly significant differences in TMVG post
index procedure between the ReClip and surgical groups and the
ReClip and conservative groups (p<0.001).

All relevant echocardiography data, aetiology of the mitral
valve at baseline, mechanisms of residual MR, mean gradient post
index procedure and the number of implanted clips in the interven-

tion and conservative groups are summarised in Table 2.

PROCEDURAL AND IN-HOSPITAL OUTCOME

The mean time from the index procedure to the reintervention was
highly significantly shorter in the surgical group (p<0.001). Of note,
one patient in the surgical group was accepted in an emergency
situation. MitraClip reinterventions were performed on 36 patients
(57.1%; n=26 SMR, n=10 PMR), while 27 (42.9%; n=13 SMR, n=14

PMR) underwent open heart surgery. The mean grade of MR after
clip intervention was mild to moderate (grade 1-2) in the PMR group
versus moderate (grade 2) in the SMR group, whereas the transmi-
tral gradient increased in the PMR group to 4.0 (2.2-4.0) mmHg,
and in the SMR group to 3.8 (3.0-5.0) mmHg (p=0.71). There was
no residual MR in the surgical group. Relevant echocardiographic
data after repeat interventions are given in Table 2 and Table 3.

According to the MVARC procedural success criteria,
22 (61.1%) of the 36 ReClip patients met the criteria, while 14
(38.9%) did not (n=11 SMR, n=3 PMR). As part of the surgical
intervention in a total of 27 patients, 21 had a biological mitral
valve prosthesis (n=11 PMR, n=10 SMR), while a reconstruction
was carried out in 6 patients (n=3 PMR, n=3 SMR).

The median length of hospital stay (LOS) was 6.0 (4.0-8.2)
days in the ReClip group and 16.5 (11.0-24.0) days in the surgical
group (p<0.001). Further, the vast majority of patients in the sur-
gical group needed prolonged mechanical ventilation (>48 hours)
and a post-procedural blood transfusion (p=0.005 and p<0.001,
respectively). Procedural outcomes and procedure-related compli-
cations are shown in Table 3.

IN-HOSPITAL DEATH AND 30-DAY OUTCOMES

Within 30 days there were six deaths (16.7%, n=5 SMR, n=1
PMR) in the ReClip group and five deaths (18.5%, all SMR) in
the surgical group. All five patients in the surgical group died
in hospital, while four in-hospital deaths were from the ReClip
group. The cause of death in the ReClip group was cardiac in one
patient with low output syndrome, and multiorgan failure in two
patients in the course of sepsis (one after left ventricular assist

Table 2. Echocardiographic measurements prior to and after the index procedure according to groups.

ReClip Surgery Conservative | Conservative Conservative
Patients PMR SMR PMR SMR
n=10 n=13
LVEDD, mm 52+8 59+13 6610 6610 55+7 6311 5610
LVESD, mm 32+7 42+17 56+13 55+12 38+9 50+12 38+7
LVEF, % 56+9 52+12 33+12 30+10 52+10 39+13 48+14
Morpholgy MR, n Flail 4 | Flail 3 1 3 1 6 | Flail 5 1 3 1+Prolapse 1
Prolapse | 8 | Prolapse |6 | 3b 8 |3b 16 | Prolapse 4 | 3b 8 1+Flail 1
Bileaflet | 2 | Bileaflet | 1 1/3b 2 1/3b 4 | Other* 4 | 1/3b 5) Degenerative+3b | 2
prolapse prolapse
Residual MR" 2 8 4 13 6 7 1
Leaflet tear/SLDA 9 2 3 13 5 9 3
Device endocarditis 1 - 2 - - - -
Device failure 1 0 3 0 2 0 0
Restricted chords 1 - 1 - - - -
TMVG post index® 5.0[3.0-7.51* | 3.0[25-3.91* | 4.7([3.2-58]* | 3.0[2.1-3.00* | 5.0[5.0-5.9]* 4.0[3.1-5.01* 4.6 [4.5-5.3]*
Number of MitraClips post index* 2.1+0.8 1.4+0.5 2.0£1.2 1.5+0.7 2.1+0.6 2.2+0.7 2.0+0.8

SLDA: single leaflet device attachment; TMVG: transmitral valve gradient

x£s represents mean=1 standard deviation. T Carpentier classification. * Papillary muscle rupture (n=2) and degenerative aetiology. ¥ Residual MR: symptomatic mitral regurgitation without
leaflet tear or SLDA. ¢ Difference TMVG ReClip vs surgery and ReClip vs conservative, both p<0.001. ¥ Difference Clip number ReClip/Surgery p=0.076; ReClip/conservative p=0.036. * Median
[IQR], N are frequencies. LVEDD: left ventricular end-diastolic diameter; LVEF: left ventricular ejection fraction; LVESD: left ventricular end-systolic diameter; MR: mitral regurgitation;
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Table 3. Procedural outcome and procedure-related complications according to intervention groups.

Patients Surgery ReClip Surgery ReClip
L PMR n=10 SMR n=13 SMR n=26

MR pre ReClip/surgery >2+, n (%) 14 (100) 10 (100) 13 (100) 26 (100) >0.999
MR post ReClip/surgery 0 1.5[1-2]* 0 2 [1.5-2]* <0.001
TMVG post ReClip, mmHg / 4.0 [2.2-4.0]* / 3.8 [3.0-5.01* 0.71
TAPSE post ReClip/surgery, mm 1443 20+5 15+2 16+4 0.005
Duration until reintervention, months 1.3[0.9-121* 12 [2-19]* 0.4 [0.2-1.4]* 410.8-13]* <0.001
Total LOS, days 17.0[15.0-21.0]* | 6.5[4.5-14.5]* | 11.0[8.0-25.0]* | 5.5[4.0-7.8]* <0.001
Ventilation >48 hours, n (%) 4 (31) 1(10) 6 (46) 1(4) 0.005
Stroke 0 0 0 0 >0.999
Post acute kidney injury* (yes), n (%) 2 (14) 1(10) 3(23) 2 (8) 0.597
Post-intervention blood transfusion (yes), n (%) 13 (93) 1(10) 12 (92) 2 (8) <0.001
Intrahospital death, n (%) 0 1(10) 5(39) 3(11) 0.036
Discharge status Home 4 (29) 6 (60) 2 (15) 21 (81) <0.001

Rehabilitation clinic 10 (71) 3 (30) 6 (46) 2(8) <0.001
Numbers after frequencies are percentages. * Stage Il or |11 modified RIFLE criteria. *Median [IQR]. LOS: in-hospital length of stay after reintervention;
TMVG: transmitral valve gradient

device [LVAD] implantation despite successful ReClip); in three
patients the cause remains unknown. In the surgically treated
group, the cause of death was cardiac in one patient with low out-
put syndrome, uncontrolled sepsis in three patients and uncontrol-
lable bleeding in one patient after surgical intervention.

FOLLOW-UP AND SURVIVAL OUTCOME

The follow-up durations were 13 (3.9-58.2) months in the surgical
group and 19 (3.0-45.6) months in the ReClip group. During fol-
low-up, a total of 21 deaths in the ReClip group versus 15 deaths
in the surgical group were recorded. The survival follow-ups after
failed MitraClip procedures in the four intervention groups are
shown in Figure 3. Surgically treated patients with PMR showed
significantly lower mortality than patients with functional genesis
(p<0.0001) and there was a trend towards higher survival com-
pared with ReClip treatment in PMR patients (p=0.073).

101
08
S
2
= 041
g — Surgery/PMR
S —— Surgery/SMR
021 ReClip/PMR
—— ReClip/SMR
0.0 . ] ] ]
0 3 6 9 12

Follow-up (months)

Figure 3. Cox PH model-based survival of the intervention groups.
Survival curves are drawn from model-based predictions of overall
survival. A Cox proportional hazards model is used including
aetiology, the type of intervention and an interaction term of
intervention and aetiology.

PROGNOSTIC OUTCOME OF BASELINE AND POST-
INTERVENTIONAL PARAMETERS

Analyses of hazard ratios demonstrated a significant (2.9-, 2.8-,
2.5-fold) lower survival for patients with atrial fibrillation, prior
open_heart surgery and chronic obstructive pulmonary disease,
respectively. In addition, the Society of Thoracic Surgeons (STS)
scores and age had a significant impact (p=0.006, p=0.013,
respectively). The corresponding hazard ratios for the baseline
parameters examined are shown in Figure 4. The post-interven-
tion MR level and the tricuspid annular plane systolic excur-
sion (TAPSE) had no impact on survival (p=0.386, p=0.211,
respectively).

Discussion

Failure of TMVR therapy is a rare event. In the German TRAMI
registry, MitraClip failure occurred in 3% of patients!' and, in
other registries such as COAPT, it occurred in <1.5% of patients®.
Unique to this single-centre study of 63 patients treated with
TMVR therapy is that a repeat intervention using the MitraClip
device was able to reduce MR despite unfavourable conditions of
SLDA and leaflet tear regardless of the valve aetiology. Surgically
intervened SMR patients showed a poorer outcome compared
to ReClip patients and had a significantly higher mortality com-
pared to surgically treated PMR patients. Surgically treated PMR
patients had a very good midterm outcome.

INTERVENTIONAL CONSIDERATIONS AND IMPACT OF
DIFFERENT INTERVENTION STRATEGIES

In our study, the main indications for reintervention in both groups
were a high-grade residual MR, an SLDA and a leaflet tear caused
by the MitraClip device. This pattern was also observed in vari-
ous smaller case series'>!*. Important considerations for deci-

sion making between reintervention strategies are the number of
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Atrial fibrillation 0 0.009
Prior heart surgery H 0.016
Chronic obstructive pulmonary disease E 0.029
STS score |—.— 0.006
Age (years) H ] 0.013
Diabetes mellitus ; 0.057
Peripheral artery disease : 0.146
Renal impairment o 0.152
Arterial hypertension 0 0.281
Coronary artery disease : = 0.442
Hyperlipoproteinaemia . 0.438
Gender (female) 5 0.468
MI post reintervention —_— 0.386
No. of clips pre —E—'— 0.399
Pulmonary arterial hypertension > 0.829
Log EuroSCORE = 0.074
Duration until reintervention (months) - 0.493
LVEF pre u 0920
LVESD pre L 0.849
LVEDD pre ] 0.835
Transmitral gradient —— 0.895
Body mass index -':— 0.355
TAPSE post —.- 0.211
T T T T 1
0.3 1 3.0 5.0 7.0

Hazard ratio

Figure 4. Plot of hazard ratios and 95% confidence intervals representing the individual effects of baseline, echo and procedural data on

survival adjusted for MI and intervention type. LVEDD: left ventricular end-diastolic diameter; LVEF': lefi ventricular ejection fraction;

LVESD: left ventricular end-systolic diameter

implanted clip devices, the remaining TMVG and the orifice area
after fTMVR. In particular, in our surgery group and the conserva-
tive collective, patients showed a significantly higher TMVG in
comparison to the ReClip group and a higher number of implanted
clips between the ReClip and no intervention groups. The number
of implanted clips impacted negatively on the repair procedure?
and, in combination with a prior multi-clip strategy, induced leaflet
damage that dramatically reduced the option of ReClip treatment;
a prosthesis had to be implanted. In our surgical SMR popula-
tion, only 3 (23%) of 13 patients could be reconstructed (repeat
repair). Goldstein et al'* did not report any outcome advantage
between SMR patients with a reconstructed mitral valve compared
to patients with a prosthetic replacement. However, one limitation
is that, compared to our data, the patients did not have previous
surgery. Possible deterioration of the patient’s condition before
renewed surgical intervention also increases the perioperative risk
considerably?.

Another consideration is the pathomechanism of MR after
fTMVR. In the two ReClip groups, a higher proportion of
patients with PMR were without leaflet injury, and treatment of
these was more likely to succeed’. Analysis of our data showed
that approximately two out of three of the interventionally treated
patients met the procedural criteria according to the MVARC
definition. It must be emphasised that, despite unfavourable leaf-
let-specific requirements, an acceptable ratio of transmitral gra-
dient (<5 mmHg) to MR reduction (Smoderate) was achieved in
the majority of patients.

PROGNOSTIC PREDICTORS

It has recently been described that residual MR and the TMVG after
MitraClip therapy have a decisive prognostic influence on the out-
come*':!1>, However, in contrast to other studies, we showed no signi-
ficant prognostic impact of residual MR in both intervention groups
or in the ReClip group for TMVG. This may be attributed to the pos-
itive effect of ReClip intervention on reduction of MR without cre-
ating stenosis. However, there are no comparative studies between
ReClip patients and primarily successfully intervened patients, so
that the prognostic effect of ReClip intervention remains unclear.

In previous studies of patients who had undergone surgical
intervention, prognostic predictors of a poor outcome were sum-
marised as restricted left ventricular (LV) function, the level of
the LogES and EuroSCORE II, and the preoperative presence of
cardiogenic shock®!%!7. The level of pre-interventional LogES is
described as a general surgical risk indicator and >20 at baseline
is associated with a restricted prognosis in MitraClip patients's.
The analysis of LogES for our conservative group supports the
conservative approach of not considering reintervention.

A strong negative outcome predictor is the pre-interventional
presence of atrial fibrillation. Herrmann et al®® investigated the
influence of pre-interventional atrial fibrillation on outcomes in
the EVEREST II patient cohort: 27% of patients had atrial fibril-
lation and, of those, there was no negative influence on MitraClip
or in the surgical patient cohort compared to patients without
atrial fibrillation. In contrast to this finding, our data for over 70%
of patients in each group show a significantly higher number of



atrial fibrillation patients, which may indicate an older cohort with
advanced cardiac remodelling.

Furthermore, the influence of established surgical and inter-
ventional risk factors, such as age, prior heart surgery, chronic
obstructive pulmonary disease?' and an STS score reflecting a poor
outcome after surgical intervention, was confirmed, although their

influence on outcomes varied.

Limitations

This study was not undertaken to evaluate the results of MitraClip
implantations in general. Instead, we focused on symptomatic
patients with failure of MitraClip therapy, persistence or recurrence
of MR, and therefore indications for reinterventions. We present
a retrospective single-centre analysis. The total number of a hetero-
geneous group of patients we dealt with was only 63. The patients
were not randomised to either reclipping or surgery. However, deci-
sion making remained difficult after fTMVR procedures, because
those patients had previously been categorised as inoperable. Due to
the follow-up over 10 years, the cause of death in some cases could
not be evaluated. Because of the retrospective nature of this study, it
was not possible to collect detailed data on re-hospitalisation, clinical
deterioration or serial echocardiographic parameters in every patient.
There was no comparable control group treated conservatively.
Therefore, prospective randomised studies of larger cohorts with
systematic follow-up are required to confirm these preliminary data.

Conclusions

We conclude that, whenever possible, in SMR and MitraClip fail-
ure, reclipping should be considered as the primary treatment
option in symptomatic patients. The ReClip strategy can deliver
acceptable results even with unfavourable leaflet morphology
such as leaflet tear or SLDA. In PMR patients, surgery, if poss-
ible, should be favoured over a ReClip procedure. Surgically
intervened patients and those with SMR after unsuccessful clip-
ping showed limited survival and a high postoperative mortality,
such that an indication for surgical reintervention in SMR patients
should always be made carefully by a Heart Team.

Impact on daily practice

Open heart mitral valve surgery in patients with PMR dem-
onstrates significantly lower mortality than in patients with
SMR and exhibits a trend towards higher survival compared
to ReClip treatment. A ReClip intervention can deliver accept-
able results even with an unfavourable leaflet morphology such
as leaflet tear and SLDA, and can be recommended in patients
with SMR. However, survival is significantly lower in patients
with atrial fibrillation, prior open heart surgery or chronic
obstructive pulmonary disease.
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