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BACKGROUND Severe tricuspid regurgitation (TR) is known to be associated with substantial morbidity and mortality.

OBJECTIVES The authors sought to study the acute outcomes of subjects treated by tricuspid transcatheter edge-to-

edge repair with the TriClip system (Abbott) in a contemporary, real-world setting.

METHODS The bRIGHT (An Observational Real-World Study Evaluating Severe Tricuspid Regurgitation Patients Treated

With the Abbott TriClip� Device) postapproval study is a prospective, single-arm, open-label, multicenter, postmarket

registry conducted at 26 sites in Europe. Echocardiographic assessment was performed at a core laboratory.

RESULTS Enrolled subjects were elderly (79 � 7 years of age) with significant comorbidities. Eighty-eight percent had

baseline massive or torrential TR, and 80% of subjects were in NYHA functional class III or IV. Successful device im-

plantation occurred in 99% of subjects, and TR was reduced to #moderate at 30 days in 77%. Associated significant

improvements in NYHA functional class (I/II, 20% to 79%; P < 0.0001) and Kansas City Cardiomyopathy Questionnaire

score (19 � 23 points improvement; P < 0.0001) were observed at 30 days. With baseline TR grade removed as a

variable, smaller right atrial volume and smaller tethering distance at baseline were independent predictors of TR

reduction to #moderate at discharge (OR: 0.679; 95% CI: 0.537-0.858; P ¼ 0.0012; OR: 0.722; 95% CI: 0.564-0.924;

P ¼ 0.0097). Fourteen subjects (2.5%) experienced a major adverse event at 30 days.

CONCLUSIONS Transcatheter tricuspid valve repair was found to be safe and effective in treating significant TR in a

diverse, real-world population. (An Observational Real-World Study Evaluating Severe Tricuspid Regurgitation Patients

Treated With the Abbott TriClip� Device [bRIGHT]; NCT04483089) (J Am Coll Cardiol 2023;82:281–291)
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TABLE 1 Baseline Characteristics (N ¼ 511)

Age, y 78.9 � 7.1

Male/female 44.0/56.0

NYHA functional class III/IV 80.0

KCCQ score 44.52 � 22.56

Left ventricular ejection fraction 55.8 � 10.6

Functional TR 90.0

Baseline TR severity

Moderate 2.0

Severe 10.0

Massive 61.3

Torrential 26.7

Atrial TR/ventricular TR 76.0/24.0

Hypertension 86.7

Atrial fibrillation 86.3

Mitral regurgitation, $moderate 6.0

Prior aortic intervention 9.2

ABBR EV I A T I ON S

AND ACRONYMS

APS = acute procedural success

KCCQ = Kansas City

Cardiomyopathy Questionnaire

MAE = major adverse event(s)

PAS = postapproval study

RAV = right atrial volume

RV = right ventricular

RVEDD = right ventricular end-

diastolic diameter

TR = tricuspid regurgitation

T-TEER = tricuspid

transcatheter edge-to-edge

repair
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S evere tricuspid regurgitation (TR) is a
common disease that, when left un-
treated, is known to be associated

with increased morbidity and mortality.1

Because the prevalence of TR increases after
the age of 65 years, patients requiring treat-
ment for TR are often elderly, at increased
surgical risk, and have significant relevant
comorbidities.2 Today, decades after the
introduction of surgical repair as a treatment
option for patients with severe TR, high peri-
operative mortality rates (6%-12%) limit the
widespread use of surgical techniques in
this elderly and high-risk population.3-5 Med-
ical therapy, which is currently the standard
of care for patients with TR, is largely limited
Prior mitral intervention 26.8

Prior CABG 11.5

Diabetes 22.3

Chronic renal disease 39.5

Chronic obstructive pulmonary disease 13.1

Peripheral vascular disease 11.0

Prior stroke 8.0

Permanent pacemaker/ICD 22.5

Prior myocardial infarction 10.4

Prior heart failure hospitalization,
1 y pre-index procedure

40.3

Values are mean � SD or %.

CABG ¼ coronary artery bypass grafting; ICD ¼ implantable cardioverter-
defibrillator; KCCQ ¼ Kansas City Cardiomyopathy Questionnaire; TR ¼ tricuspid
regurgitation.
to diuretic use and often can require intravenous
diuretic administration in hospital or out-patient set-
tings. In recent years, increasing awareness of TR and
its association with poor clinical outcomes have rein-
vigorated the need for improved treatment options.

Among other interventional approaches,6 tricuspid
transcatheter edge-to-edge repair (T-TEER) has been
proposed and applied as a nonsurgical therapy to
reduce TR with promising early results.7 Most
recently, the primary endpoint results from the TRI-
LUMINATE Pivotal (Trial to Evaluate Treatment With
Abbott Transcatheter Clip Repair System in Patients
With Moderate or Greater Tricuspid Regurgitation)
trial, the randomized clinical trial evaluating the
safety and effectiveness of the TriClip system (Abbott;
hereafter referred to as “transcatheter tricuspid valve
repair system”) against medical treatment alone in
symptomatic patients with severe TR, demonstrated
that the T-TEER system was safe, effective in reducing
TR, and significantly impacted the quality of life of
patients in a selected cohort.
SEE PAGE 292
The bRIGHT (An Observational Real-World Study
Evaluating Severe Tricuspid Regurgitation Patients
Treated With the Abbott TriClip� Device) post-
approval study (PAS) is the first prospective, single-
arm, open-label, multicenter, postmarket registry to
evaluate the safety and performance of the trans-
catheter tricuspid valve repair system in a contem-
porary, nonselected real-world cohort. The primary
endpoint is acute procedural success (APS) defined as
successful implantation of the device with resulting
TR reduction of at least 1 grade at discharge. Herein
we report on the acute outcomes and primary
endpoint of the bRIGHT study.
METHODS

STUDY DESIGN AND PATIENT POPULATION. The
bRIGHT EU PAS is a prospective, single-arm, open-
label, multicenter, postmarket registry that was
designed to confirm the safety and performance of
T-TEER with the transcatheter tricuspid valve repair
system in a contemporary real-world setting. A total
of 511 consecutive subjects were enrolled at 26 sites in
Europe, where eligibility for T-TEER was determined
through site-specific, standard of care procedures in
addition to evaluating the patient according to the
protocol-specified inclusion and exclusion criteria.
Briefly, subjects were required to have severe,
symptomatic TR despite medical therapy, be at least
18 years of age, be eligible to receive T-TEER per the
currently approved intended use and target patient
population, and not be a participant in another clin-
ical study that could impact the follow-up or results
of the bRIGHT PAS. The study was approved by local
ethics committees and the respective health



CENTRAL ILLUSTRATION Transcatheter Tricuspid Valve Repair Safe and Effective in Real-World Population

Lurz P, et al. J Am Coll Cardiol. 2023;82(4):281–291.

Transcatheter tricuspid valve repair using the transcatheter tricuspid valve repair system was found to be safe and effective in treating significant tricuspid regur-

gitation (TR) in a symptomatic, real-world population. Significant reduction of TR to moderate or less at 30 days was achieved in 77% of subjects, and a low major

adverse event rate of 2.5% was observed in this real-world study. AE ¼ adverse event; CV ¼ cardiovascular; KCCQ ¼ Kansas City Cardiomyopathy Questionnaire; LV ¼
left ventricular; LVEF ¼ left ventricular ejection fraction; MAE ¼ major adverse event.
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authorities of the participating countries. All subjects
provided written informed consent.

ECHOCARDIOGRAPHIC ASSESSMENT. All echocar-
diograms were analyzed by an independent core
laboratory that followed the American Society of
Echocardiography standards.8 TR was assessed using
standard 2-dimensional color Doppler methods and
graded according to the class grading scheme of
none, mild, moderate, severe, massive, and torren-
tial, which enabled a broad and yet differentiated
assessment.9 Among others, parameters included
were biplane vena contracta width, effective regur-
gitant orifice area, and regurgitant volume. Single
leaflet device attachment and tricuspid valve gradient
were also assessed by the echocardiography core
laboratory. Tricuspid stenosis was defined as a
mean gradient $5 mm Hg.

CLINICAL OUTCOMES. APS was defined as successful
implantation of the device resulting in TR reduction
of at least 1 grade (as assessed by the echocardiogra-
phy core laboratory) at discharge. All major adverse



FIGURE 1 Comparison of TR Severity at Discharge
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At discharge, tricuspid regurgitation (TR) severity was significantly reduced from baseline,

with 80% of subjects achieving moderate or less TR. The P values indicate significance by

the McNemar’s test.
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events (MAE), including cardiovascular mortality,
myocardial infarction, stroke, new-onset renal fail-
ure, endocarditis requiring surgery, and nonelective
cardiovascular surgery for tricuspid valve repair
system–related adverse events, were adjudicated by
an independent events committee. Additional safety
endpoints (major bleeding, new-onset liver failure,
etc) and heart failure hospitalizations were assessed
at each site according to definitions provided in the
clinical investigation plan. Clinical status was
assessed using NYHA functional class and the Kansas
City Cardiomyopathy Questionnaire (KCCQ).

SUBJECT FOLLOW-UP. Per-protocol, follow-up visits
are evaluated at 30 days with a follow-up window
of �14 to þ60 days, whereas safety events are re-
ported through 30 days of the attempted procedure.

STATISTICAL ANALYSIS. All subjects who signed
and dated an informed consent form and had an
attempted procedure were included in the analysis
population upon femoral vein puncture with the
T-TEER system. Data are presented as mean � SD for
continuous variables and are presented as counts and
percentages for categorical variables. Paired Student’s
t-test was used to compare the mean of paired
continuous variables, and McNemar’s test was used to
compare paired categorical data. An exact binomial
test was used to evaluate the primary endpoint.
Stepwisemodel selectionwas used to identify possible
echocardiographic predictors of TR reduction to
moderate or less. A variable was entered if significant
at the 0.2 level, and it had to be significant at the
0.1 level to stay in the model. All statistical analyses
were performed using SAS version 9 (SAS Institute).

RESULTS

BASELINE CHARACTERISTICS. Baseline characteris-
tics of enrolled subjects are summarized in Table 1.
A total of 511 subjects (56% female) with a mean age of
79 � 7 years were included. TR was functional in 90%
of subjects, and baseline TR severity in most patients
was massive and torrential, at 61.3% and 26.7%,
respectively. Eighty percent of subjects were in NYHA
functional class III or IV, and on average, subjects had
KCCQ scores of 43.1 � 23.7. Enrolled subjects had
significant comorbidities, including hypertension
(87%), atrial fibrillation (86%), chronic renal disease
(40%), diabetes (22%), and prior myocardial infarc-
tion (10%). Twenty-seven percent of subjects had a
prior mitral intervention, 23% had a permanent
pacemaker/implantable cardioverter-defibrillator,
and 40% had a heart failure hospitalization within
1 year before the index procedure (Central
Illustration). On average, left ventricular ejection
fractions were normal (55.8 � 10.6), and subjects had
dilated right ventricles (end-diastolic basal diameter
4.63 � 0.92 cm), dilated tricuspid annular diameters
(4.54 � 0.76 cm), and increased right atrial volumes
(RAV) (151.66 � 70.46 mL). Enrolled subjects had a
broad range of tricuspid valve anatomies, including
annulus diameters ranging from 2.6 to 5.8 cm, with
23% of annulus diameters above 5 cm. Subjects had
coaptation gaps of 6.49 � 2.7 mm, with approximately
47% of subjects having gaps of 7 mm or greater. The
jet location was on various coaptation lines, however
the majority of subjects had jets along the ante-
roseptal line (75%) or a combination of anteroseptal,
posteroseptal, and anteroposterior lines (14%). Sub-
jects also had varying degrees of leaflet restriction
(echo core lab assessed), with 30% of subjects expe-
riencing no leaflet restriction, 54% mild, 11% moder-
ate, and 5% severe.

PROCEDURAL OUTCOMES. The primary endpoint of
APS, evaluated in the primary analysis population
of the first 200 subjects, was achieved in 92% of



FIGURE 2 30-Day TR Reduction Stratified by Baseline TR Severity
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At 30 days, tricuspid regurgitation (TR) reduction to moderate or less was greatest in subjects with baseline severe TR (95%), and decreased

in subjects with baseline massive TR (82%), and baseline torrential TR (59%). The percentage of subjects that have no reduction or worse TR

severity remained consistent among baseline TR groups.
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subjects, successfully meeting the primary endpoint
performance goal of 75% (P < 0.0001). The implan-
tation success, defined as the successful delivery
and deployment of the T-TEER device, was achieved
in 504 (99%) of the 511 enrolled subjects, and proce-
dural success, defined as implantation success
with resulting TR reduction of at least 1 grade at
discharge (or at 30 days if discharge TR grade was
unavailable), was achieved in 451 (91%) of the 496
subjects with readable TR severity. On average, 1.9 �
0.7 clips were deployed, and the mean device time
was 76 � 39 minutes. A total of 547 (56%) of the 978
devices used were XT, 419 (43%) were XTW, 11 (1%)
were NT, and 1 (0.1%) was NTW. The clips were placed
on the anteroseptal leaflets in 714 (73%) of 978 im-
plantations, the septal-posterior leaflets in 219 (22%),
and the anterior-posterior leaflets in 45 (5%).

Of the 511 subjects, 479 subjects had evaluable TR
severity at both baseline and discharge. Missing data
were due to death (n ¼ 2), withdrawal (n ¼ 2), visit not
completed (n ¼ 15), and TR not measurable (n ¼ 13).
A paired analysis showed that TR severity at
discharge was moderate or less in 80% of subjects
treated with the device (compared with only 2% at
baseline) (Figure 1). The TR reduction was shown to
be durable at 30 days for the 389 subjects with
evaluable TR severity at both baseline and 30 days’
follow-up, with 77% of subjects evaluated as moder-
ate or less (Central Illustration). Missing pairs between
baseline and 30 days’ follow-up were due to death
(n ¼ 17, 12 beyond 30 days but within follow-up
window); consent withdrawal (n ¼ 17), visit not
completed (n ¼ 57), TR not measurable at baseline
(n ¼ 9), and TR not measurable at 30 days’ follow-up
(n ¼ 22). TR severity at 30 days’ follow-up stratified
by baseline TR severity demonstrates that with
increasing baseline severity, there is a decrease in
percent reduction to moderate or less TR (Figure 2).
The percentage of subjects that have no reduction or
worse TR severity at 30 days remains fairly consistent
across baseline TR severities, at around 6%. The
relation between numbers of patients enrolled at
centers and procedural outcome is illustrated in
Supplemental Figure 1.

https://doi.org/10.1016/j.jacc.2023.05.008


FIGURE 3 Univariate Predictors of Achieving Moderate or Less TR at Discharge

Variable OR (95% CI) OR (95% CI) P Value

Presence of Pacemaker Lead 0.67 (0.40-1.11) 0.1188

Tricuspid Regurgitation* 0.31 (0.19-0.50) <0.0001

Gap Size (cm) 0.79 (0.63-0.99) 0.0428

Tethering Distance (cm) 0.67 (0.53-0.86) 0.0013

Right Atrial Volume (mL) 0.64 (0.51-0.80) <0.0001

Tricuspid Annular Diameter (cm) 0.72 (0.57-0.91) 0.0068

Right Ventricular End-Diastolic
Dimension (cm) 0.62 (0.49-0.78) <0.0001

0.4 0.8 1.2

In a univariate predictors analysis, tricuspid regurgitation (TR) at baseline and echocardiographic parameters of gap size, tethering distance, right ventricular

end-diastolic diameter, right atrial volume, and tricuspid annular diameter were found to be predictors of TR reduction to moderate or less at discharge. The P values

indicate significance by the Wald test. *Baseline TR torrential vs massive/severe.
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Results of univariate analysis of predictors for TR
reduction to #moderate are shown in Figure 3.
A stepwise model selection including all variables
from the univariate analysis (presence of pacemaker
lead across the valve, TR at baseline, and echocar-
diographic parameters of right ventricular [RV] end-
diastolic diameter [RVEDD], RAV, tricuspid annular
diameter, tethering distance, and gap size) was then
used to identify possible echocardiographic pre-
dictors of TR reduction to moderate or less at
discharge. A variable was entered if significant at the
0.2 level and had to be significant at the 0.1 level to
stay in the model. The multivariate logistic regression
shows that smaller RAV at baseline and smaller
baseline TR grade are indicated as independent pre-
dictors of reducing TR to moderate or less at
discharge (OR: 0.726; 95% CI: 0.572-0.921; P ¼ 0.0085;
OR: 0.371; 95% CI: 0.223-0.617; P ¼ 0.0001). When
baseline TR grade is removed as a variable, smaller
RAV and smaller tethering distance at baseline were
independent predictors of TR reduction
to #moderate at discharge (OR: 0.679; CI: 0.537-
0.858; P ¼ 0.0012; OR: 0.722; CI: 0.564-0.924;
P ¼ 0.0097).
Significant reductions in effective regurgitation
orifice area (0.80 � 0.51 cm2 to 0.42 � 0.38 cm2;
P<0.0001), regurgitant volume (59.15� 28.38mL/beat
to 31.96 � 20.89 mL/beat; P < 0.0001), regurgitant jet
area (10.41 � 5.34 cm2 to 6.07 � 4.74 cm2; P < 0.0001),
vena contractawidth (0.85�0.36 cm to 0.50�0.36 cm;
P < 0.0001), and proximal isovelocity surface area
radius (0.82 � 0.22 cm to 0.56 � 0.34 cm; P < 0.0001)
occurred between baseline and 30-day follow-up
(Table 2).

Significant improvements in right heart chamber
size were observed at 30 days’ follow-up, including
decreased RVEDD (4.63 � 0.92 cm to 4.28 � 0.86 cm;
P < 0.0001), decreased tricuspid annular diameter
(4.54 � 0.76 cm to 4.27 � 0.73 cm; P < 0.0001), and
decreased RAV (151.66 � 70.46 mL to 136.25 �
62.35 mL; P < 0.0001) (Table 2). No significant changes
in RV fractional area change or tricuspid annular plane
systolic excursion (TAPSE) were observed.
CLINICAL OUTCOMES. Significant improvements in
functional capacity and quality of life were seen at
the 30-day follow-up visit. The percentage of subjects
categorized as NYHA functional class I to II increased
from 20% at baseline to 79% at 30 days (P < 0.0001)



TABLE 2 Summary of Echocardiographic Endpoints

Baseline Discharge 30 d
P Value

Baseline vs 30 d

Tricuspid regurgitation

Effective regurgitant orifice area, cm2 0.80 � 0.51 0.44 � 0.47 0.42 � 0.38 <0.0001

Regurgitant volume, mL/beat 59.15 � 28.38 32.27 � 26.23 31.96 � 20.89 <0.0001

Regurgitant jet area, cm2 10.41 � 5.34 5.69 � 5.15 6.07 � 4.74 <0.0001

Vena contracta width, cm 0.85 � 0.36 0.47 � 0.37 0.50 � 0.36 <0.0001

PISA radius, cm 0.82 � 0.22 0.56 � 0.29 0.56 � 0.34 <0.0001

IVC diameter, cm 2.31 � 0.66 2.09 � 0.75 2.09 � 0.71 0.0059

Right heart remodeling

RV end-diastolic dimension, cm 4.63 � 0.92 4.39 � 0.81 4.28 � 0.86 <0.0001

Tricuspid annular diameter, cm 4.54 � 0.76 4.36 � 0.73 4.27 � 0.73 <0.0001

Right atrial volume, mL 151.66 � 70.46 141.47 � 64.81 136.25 � 62.35 0.0023

RV fractional area change, % 39.4 � 8.4 37.4 � 9.2 38.9 � 8.6 0.5929

TAPSE, cm 1.70 � 0.44 1.65 � 0.45 1.69 � 0.48 0.2035

Left ventricular ejection fraction 55.79 � 10.58 57.25 � 11.66 57.73 � 10.13 0.0114

Values are mean � SD.

IVC ¼ inferior vena cava; PISA ¼ proximal isovelocity surface area; RV ¼ right ventricular; TAPSE ¼ tricuspid annular plane systolic excursion.
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(Figure 4A). Assessment of quality of life with the
KCCQ showed a mean improvement of 19 � 23 points
from baseline to 30 days postprocedure (P < 0.0001)
(Figure 4B), with 56% of subjects experiencing $15
points improvement (Table 3). The mean increase in
KCCQ score as a function of TR severity at 30 days
demonstrates that subjects achieving moderate or
less TR at 30 days have a higher KCCQ score
improvement than those subjects with residual se-
vere or greater TR at 30 days (Figure 5).

At 30 days, all-cause mortality was 1% (5/511 sub-
jects) (Table 4). Fourteen (2.5%) of 511 subjects
experienced a MAE, including cardiovascular mor-
tality (n ¼ 4), stroke (n ¼ 2), new-onset renal failure
(n ¼ 7), and nonelective cardiovascular surgery
for device-related adverse event (n ¼ 1)
(Central Illustration). Other clinical safety events
through 30 days included tricuspid valve reinter-
vention 0.2% (n ¼ 1), reoperation 0.4% (n ¼ 2), major
bleeding 7.2% (defined as BARC [Bleeding Academic
Research Consortium] 3a, n ¼ 37), and single leaflet
device attachment 3.8% (n ¼ 17). There were no cases
of myocardial infarction or embolization.

DISCUSSION

We report the acute results from the first prospective,
single-arm, open-label, multicenter, bRIGHT post-
market registry to evaluate the safety and perfor-
mance of the transcatheter tricuspid valve repair
system in a contemporary, real-world cohort of
patients with symptomatic TR. In this first report on
the bRIGHT PAS, we demonstrate low rates of MAE
and mortality through 30 days, significant TR reduc-
tion, and significant clinical improvements in KCCQ
score and NYHA functional class following the T-
TEER procedure. This real-world study highlights the
acute success in achieving TR reduction and the
associated clinical benefit with the transcatheter
tricuspid valve repair system in a nonselected cohort.

Overall, subjects treated in the bRIGHT study had
fundamental differences when compared with previ-
ously published nonrandomized T-TEER registries as
well as the recently published results of the TRILU-
MINATE Pivotal trial.7,10-12 Fundamental differences
in baseline characteristics include a higher percent-
age of massive and torrential TR, higher proportion of
NYHA functional class III/IV, lower KCCQ scores, and
higher rates of hypertension and diabetes than sub-
jects enrolled into the TEER group of the randomized
TRILUMINATE Pivotal trial. Subjects also had a higher
rate of existing permanent pacemakers, and more
subjects had heart failure hospitalizations 1-year pre-
index procedure (40% vs 24%). Most striking is the
observation of the very high percentage of patients
with massive or torrential TR (88%) in the bRIGHT
registry. This exceeds considerably the severity of
baseline TR reported in the PASTE registry (PASCAL
for Tricuspid Regurgitation – a European Registry),13

but also contemporary reports of tricuspid valve
replacement technologies.14 Given the fact TR corre-
lates with survival, degrees of baseline TR are of



FIGURE 4 NYHA Functional Class Improvement and KCCQ-OS Change Through

30 Days
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(A) The proportion of subjects classified as NYHA functional class I/II increased from 20%

at baseline to 79% at 30 days’ follow-up. The P value indicates significance by the

McNemar’s test. (B) Self-assessed heart failure symptoms measured by the Kansas City

Cardiomyopathy Questionnaire (KCCQ) showed a significant improvement at 30 days’

follow-up, with an average point increase of 19. The P value indicates significance by

the paired Student’s t-test. KCCQ-OS ¼ Kansas City Cardiomyopathy Questionnaire

overall summary score.

TABLE 3 KCCQ Score Improvement From Baseline to 30 Days

(N ¼ 420)

Points

<5 26.4 (111/420)

5-10 7.9 (33/420)

10-15 9.5 (40/420)

15-20 7.9 (33/420)

$20 48.3 (203/420)

Values are % (n/N).

KCCQ ¼ Kansas City Cardiomyopathy Questionnaire.
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utmost importance when comparing cohorts,
especially with regard to hard clinical endpoints.
The bRIGHT cohort, representing a realistic reflection
of patient profiles currently undergoing T-TEER,
comprises more symptomatic patients than several
other trials in the field. This is of relevance for
interpretation of later outcomes and comparisons
between reports. Despite the broad range of anato-
mies and coexisting conditions of the subjects treated
in the real-world population, MAE remained low
through 30 days of follow-up. All-cause mortality
occurred in only 1% of subjects at 30 days. Other
clinical safety endpoints, including reinterventions
(0.2%) and reoperations (0.4%) were also rare
through 30 days’ follow-up, demonstrating the
excellent safety profile of T-TEER with the trans-
catheter tricuspid valve repair system.

The subjects enrolled in the bRIGHT real-world
study also had increasingly complex anatomies,
including larger gaps and a higher percentage of
pacemaker leads. The increased proportion of sub-
jects achieving moderate or less TR in the bRIGHT
study compared with the selected cohort of the early
TRILUMINATE feasibility study can be attributed to
both implanter experience and clip selection. In the
TRILUMINATE feasibility study, quite complex anat-
omies were approached with the NT device, as no
other clip size was available at the time of this trial.
The availability of XT and XTW clips in the bRIGHT
study may have contributed to the success in im-
plantation among increasingly complex anatomies,
because the majority of clips used in the bRIGHT
study were XT or XTW. XT/XTW use in the bRIGHT
study was also increased compared with the TRILU-
MINATE Pivotal trial. Additionally, it is important to
note that the TRILUMINATE Pivotal trial results to
date are exclusively from the randomized cohort. It is
expected that, based on the design of the TRILUMI-
NATE Pivotal trial, the more anatomically complex
subjects would have been included into the single-
arm cohort. The bRIGHT study, as the real-world
experience, represents patients from both the ran-
domized and single-arm cohorts.

The percentage of subjects that achieved TR of
moderate or less at 30 days appears to be improved
compared with the previously reported TRILUMI-
NATE feasibility study yet decreased in comparison to



TABLE 4 Events Up to 30 Days (N ¼ 511)

MAEs 2.5 (14)

Cardiovascular mortality 0.8 (4)

Myocardial infarction 0.0 (0)

Stroke 0.4 (2)

New-onset renal failure 1.4 (7)

Endocarditis requiring surgery 0.0 (0)

Nonelective cardiovascular surgery for
device-related AE

0.2 (1)

Other clinical safety endpoints

All-cause mortality 1.0 (5)

TV reintervention 0.2 (1)

TV reoperation 0.4 (2)

Major bleedinga 7.2 (37)

Device embolization 0.0 (0)

Device thrombosis 0.0 (0)

New pacemaker implantation 0.0 (0)

SLDA 3.8 (17)

Values are % (n). aMajor defined as bleeding BARC (Bleeding Academic Research
Consortium) type 3a.

AE ¼ adverse event; MAE ¼ major adverse event; SLDA ¼ single leaflet device
attachment; TR ¼ tricuspid regurgitation; TV ¼ tricuspid valve.

FIGURE 5 KCCQ-OS Improvement Stratified According to the
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greater TR at 30 days. Abbreviations as in Figures 1 and 4.

J A C C V O L . 8 2 , N O . 4 , 2 0 2 3 Lurz et al
J U L Y 2 5 , 2 0 2 3 : 2 8 1 – 2 9 1 Outcomes of Transcatheter Tricuspid Repair

289
subjects in the TriCLASP (Transcatheter Repair of
Tricuspid Regurgitation With Edwards PASCAL
Transcatheter Valve Repair System) study and the
TEER group of the TRILUMINATE Pivotal trial.7,10-12

These differences are likely to be related to the
increased number of subjects with massive or
torrential baseline TR who were treated with T-TEER
in the real-world setting that had more clip sizes
available. Given the fact that baseline TR indepen-
dently predicts discharge TR, detailed attention to
baseline characteristics is required when comparing
TR reduction to outcomes of other trials.

These differences are all important factors to
consider when evaluating the procedural and clinical
outcomes of this nonselected real-world cohort. Even
with the diverse anatomies and progressed disease
state treated within a real-world setting, clinical
outcomes including average KCCQ score increase, and
NYHA functional class were improved compared with
previous studies of T-TEER in registries with more
carefully selected cohorts.10-12 A KCCQ increase of $15
points was realized in 56.2% of subjects, which is
increased even compared with the 49.7% of subjects
with at least a 15-point increase in the TEER group of
the TRILUMINATE Pivotal trial. KCCQ score
improvement was increased in subjects with moder-
ate or less residual TR at 30 days when compared with
subjects with residual TR of severe or more. The in-
crease in KCCQ score for subjects with residual TR of
severe or more at 30 days is substantially higher in
subjects in the bRIGHT study than in TRILUMINATE
Pivotal, though this result is not unexpected given
that the proportion of subjects with baseline massive
or torrential TR was higher in bRIGHT and there were
no control subjects that did not undergo the proced-
ure. Some of the subjects with residual severe (or
higher) TR at 30 days still had a 1-grade or even
2-grade improvement from baseline, and this
improvement, even while not achieving moderate or
less residual TR, could still lead to a significant KCCQ
increase at 30 days. The finding that 50% of bRIGHT
subjects had KCCQ improvement of $20 points at
30 days is also very encouraging.

Signals of early right heart remodeling were
observed at 30 days’ follow-up including decreased
RVEDD, tricuspid annular diameter, and RAV.
Although no significant changes in RV fractional area
change or TAPSE were found, we must recall from the
early TRILUMINATE feasibility study that positive
ventricular remodeling may not occur until later
follow-up.11 Variables of right heart size and function
were included in a multivariate predictor analysis to
determine which, if any, baseline characteristics



PERSPECTIVES

COMPETENCY IN PATIENT CARE AND

PROCEDURAL SKILLS: In an unselected cohort of

high-risk patients with severe tricuspid regurgitation,

transcatheter edge-to-edge repair was safe, effective,

and associated with substantial clinical improvement.

TRANSLATIONAL OUTLOOK: Future studies

should focus on both anatomical and clinical out-

comes to help guide selection of patients for trans-

catheter tricuspid valve repair.
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would be predictive of TR reduction to moderate or
less at discharge. Not surprisingly, baseline TR was
found to be predictive of TR reduction to #moderate
in addition to RAV. When baseline TR was removed as
a possible variable, the resulting model included RAV
and tethering distance. Smaller RAV and tethering
distances at baseline suggest that in patients with less
advanced physical markers of atrial remodeling,
TEER is more likely to result in satisfactory TR
reduction than in patients with more severe markers
of atrial remodeling. Because baseline TR was also
predictive of resulting TR, it may be beneficial for
patients with massive/severe TR to be evaluated for
T-TEER candidacy separately from patients present-
ing with torrential TR in the future.

STUDY LIMITATIONS. The bRIGHT study is a single-
arm registry and with no comparison to a conserva-
tive treatment group. Results are limited to acute
30-day outcomes, and longer-term outcomes are un-
known. Core lab echocardiographic analysis of TR
grades was not available at baseline and/or
postprocedurally.

CONCLUSIONS

Transcatheter tricuspid valve edge-to-edge repair was
found to be safe and effective in treating significant
TR in a diverse, real-world population. The reduction
in TR was associated with improvements in quality of
life. Both atrial and ventricular remodeling predict
procedural results.
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