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EDITORIAL COMMENT
Tricuspid Regurgitation
A New Transcatheter Therapy on the Block!*
Poonam Velagapudi, MD, MS,a Rebecca T. Hahn, MDb
S econdary tricuspid regurgitation (STR) occurs
in the setting of dilatation of the right atrium,
tricuspid valve (TV) annulus, and/or right

ventricle (RV) with intrinsically normal TV leaflets.1

Two forms of STR are now recognized, atrial-STR char-
acterized by absence of significant leaflet tethering,
marked dilatation of the right atrium in the setting
of relatively normal RV size and function, normal
left ventricular (LV) function and absence of pulmo-
nary hypertension, and ventricular-STR where leaflets
appear tethered in the setting of RV dilation and/or
dysfunction often in the presence of LV dysfunction,
or pulmonary hypertension.2 Although natural history
studies confirm the association between mortality
and increasing severity of tricuspid regurgitation
(TR),3 atrial-STR has been associated with lower
mortality rates compared to ventricular-STR.4

Isolated TV surgery for TR is associated with high
in-hospital mortality rates5 resulting from delayed
presentation or referral for intervention, low annual
surgical site volumes, and the lack of Class I in-
dications in current guidelines.6 Transcatheter TV
therapies have thus seen a rapid expansion with
different mechanisms for reducing TR. Meta-
analyses of early trials have suggested that all de-
vices reduce TR and result in RV remodeling with
improved forward stroke volume.7 However, ran-
domized trials are needed to show an improvement
in mortality or heart failure hospitalizations
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compared to medical therapy. The multicenter
TRILUMINATE (Trial to Evaluate Cardiovascular
Outcomes in Patients Treated With the Tricuspid
Valve Repair System Pivotal) randomized controlled
trial compared 1-year outcomes of the Triclip (Abbott
Structural Heart) transcatheter edge-to-edge device
with medical therapy in patients with moderate to
severe TR (93% FTR) at intermediate or greater risk
for surgery.8 Triclip reduced TR, had a high safety
profile, and improved quality of life but failed to
show a significant improvement in mortality or TV
intervention, or heart failure hospitalizations. One
potential reason is that patient selection resulted in
a large number of atrial-STR patients which could
affect the 1-year mortality. In addition, multiple
studies have suggested that the tricuspid trans-
catheter edge to edge repair devices may be less
effective in reducing TR in atrial-STR type
morphologies.9,10

There is thus a clear need for a transcatheter
annuloplasty device and yet the TriCinch system
(4Tech Inc), and the Trialign system (Mitralign, Inc),11

had significant anchoring issues and are no longer
under investigation. The Cardioband device
(Lifesciences) early feasibility study (NCT03382457)
recently reported its 1-year results showing a pro-
gressive reduction in TR and improvement in Kansas
City Cardiomyopathy Questionnaire-Overall Sum-
mary (KCCQ-OS) score over time, but minimal
improvement in 6-minute walk distance.12 The
transcatheter K-clip system (Huihe Medical Technol-
ogy) is a novel direct-annuloplasty device that uses a
corkscrew anchor to position and secure it to the
annulus, and gripping clip arms to plicate the
tricuspid annulus, which may also help with
anchoring. By plicating the posterior annulus, the
device bicuspidizes the valve and narrows the sep-
tolateral annular dimension, thereby simulating the
surgical Kay annuloplasty.13

In this issue of JACC: Advances, Xu et al14 report
the 30-day safety, performance, and efficacy
https://doi.org/10.1016/j.jacadv.2023.100668
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TABLE 1 Comparison of Transcatheter Tricuspid Valve Annular Devices

Trialign 30 d
(n ¼ 15)11

Cardioband 30 d
(n ¼ 37)12,16

Cardioband 1 y
(n ¼ 37)12

K-Clip 30 d
(n ¼ 39)14

Age, y 73.6 � 6.6 77.5 � 7.5 77.5 � 7.5 73.0 (IQR: 66-76)

Female 86.7% 75.7% 75.7% 68.2%

NYHA functional class III/IV
baseline

66.7% 64.9% 64.9% 79.5%

NYHA functional class III/IV
30-day results

0% 25% 8% 5.1%

Baseline severe TR (PISA EROA ¼ 0.51 � 0.18 cm2)a 22.2% 22.2% 56.4%

Baseline > severe TR 77.7% 77.7% 43.6%

30 d TR # moderate (PISA EROA ¼ 0.32 � 0.18 cm2)a 45.4% 73% 71.8%

TV annulus baseline Area ¼ 12.3 � 3.1 cm2 SL diam ¼ 4.56 mm SL diam ¼ 4.56 mm Area ¼ 17.1 � 4.8 cm2

TV annulus 30-day results Area ¼ 11.3 � 2.7 cm2 SL diam ¼ 38.8 mm SL diam ¼ 35.1 mm Area ¼ 12.5 � 3.6 cm2

KCCQ-OS baseline (MLWHF 47.4 � 17.6) 53 � 25b 57.3 � 24.3 64.9 � 15.1

KCCQ-OS 30-day results (MLWHF 20.9 � 14.8) 69 � 24b 76.4 � 23.7 75.9 � 11.8

6MWD baseline 245.2 � 110.1 m 245.8 � 125.3 ma 245.8 � 125.3 m 284.6 � 111.6 m

6MWD 30-day results 298.0 � 107.6 m 247.0 � 124.2 ma (D7.2 � 132.7 m) 362.7 � 116.5 m

aThe extended grading scheme was developed after publication of the SCOUT (Percutaneous Tricuspid Valve Annuloplasty System for Symptomatic Chronic Functional Tricuspid
Regurgitation) trial. bFrom Hahn et al11 with 30 patients.

6MWD ¼ 6-minute walk distance; EROA ¼ effective regurgitant orifice area; KCCQ-OS ¼ Kansas City Cardiomyopathy Questionnaire Overall Score; MLWHF ¼ Minnesota
Living with Heart Failure Questionnaire; PISA ¼ proximal isovelocity surface area; SL diam ¼ septolateral diameter; TR ¼ tricuspid regurgitation.
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outcomes of 39 patients with $ grade 4 STR NYHA
functional class $ II, intermediate or high surgical
risk with a Tri-Score $4, and LV ejection
fraction $40%. The patients underwent transthoracic
echocardiography, transesophageal echocardiogra-
phy with 3 dimensional, and cardiac tomography
angiography, providing accurate measurements of
the TV, RV, and right coronary artery (RCA). The
procedure was meticulously performed with imaging
guidance. The mean age of the study patients was
73 years, 69% were female, and 80% had NYHA
functional class III/IV disease. All patients had 100%
implantation/success rates, and 77% had $2 grade
reduction in TR. Notably, there was a reduction in TV
and RV measurements with significant improvement
in NYHA class (95% NYHA class I/II), 6-minute walk
distance, and KCCQ score at 30 days. The procedure
was safe, with a 2.6% major adverse events rate at
30 days. There were no deaths.

In the current study, 75% of the screened patients
met the study inclusion criteria and all had a suc-
cessful procedure, suggesting that this therapy may
be suitable for a large proportion of patients with TR.
All echocardiograms were evaluated in an indepen-
dent core laboratory and safety events were moni-
tored by an independent clinical event committee,
thus increasing the validity of these findings. In this
context, the absence of any 30-day death or reho-
spitalization for heart failure and a reduction of at
least 2 grades of TR in 77% of patients is remarkable
in light of the results of prior annuloplasty studies
(Table 1). A significant reduction in TV annular
diameter, circumference, and area demonstrated de-
vice efficacy in annulus reconstruction, indicating
the versatility of the device in tackling various
anatomies. The main strength of the K-Clip is the
possibility of reducing the TV annular dimensions
without crossing the valve or remodeling the leaflets.
Though there is a theoretical risk to the RCA due to
its proximity to the TV annulus, the single anchor per
device significantly limits this risk and indeed, there
were no RCA-related complications or interventions
required in the study.

This study has several limitations. The results of
this study may not be applicable to the general pop-
ulation, given that the study was performed by op-
erators at a single center in China. Transcatheter
therapies for TR are complex procedures requiring
comprehensive intraprocedural imaging and have a
learning curve, and thus outcomes may not be similar
if performed by less experienced operators. The TV
has 2 posterior leaflets in more than a third of patients
presenting for trials15 and whether a simple posterior
plication will obtain similar results in all morphol-
ogies requires further study. Although the short-term
outcomes are promising, this trial lacks long-term
follow-up to determine if TR reduction and clinical
improvements are sustained at 1 year and beyond.
Given that the study lacks a comparator arm, the
outcomes of this therapy compared to surgery, med-
ical therapy, or other transcatheter therapies are
unknown.
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In conclusion, a large armamentarium of trans-
catheter devices is likely needed to treat the broad
spectrum of anatomic challenges associated with
different etiologies of TR. The TV annuloplasty device
should be one of those transcatheter options and the
current study is encouraging, showing that a simple
annular repair device can show similar short-term
reductions in TR as transcatheter edge to edge
repair repair devices, with improvements in symp-
toms, quality of life, and functional capacity. The
K-clip system thus appears to be a promising trans-
catheter therapy in the treatment of TR that requires
further evaluation in larger randomized controlled
trials before widespread use.
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