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Abstract Conclusions: Despite a narrow sample size due to the nov-
) ) o ) elty of these procedures and varying lengths of follow-up
Background: Tricuspid regurgitation is a poor prognostic (30 days to 1 year), transcatheter tricuspid valve repair and
marker of end-stage heart failure. Treatment options for replacement prove to be promising interventions. Mortality
severe tricuspid regurgitation are currently limited because was significant at 14.6%, but patients with severe tricuspid
these procedures have the highest mortality rates of all regurgitation have a poor prognosis overall without inter-
valve procedures. Isolated tricuspid valve surgery is re- vention along with higher comparative mortality rates. Re-
served for rare cases during surgical viability evaluation with search aimed at further investigating TVTT procedures and
repair favored over tricuspid valve replacement, owing to prospective clinical trials to establish these treatments as
the slightly more favorable mortality and downstream com- mainstays for severe tricuspid regurgitation is necessary.
plication associated with the latter. Transcatheter tricuspid
valve repair or replacement (collectively, TVTT), on the oth- Keywords

er hand, are extremely promising interventions due to the
minimally invasive nature of these treatments. Multiple de-
vices are currently being developed and tested for TTVT to
offer surgeons a safer alternative than the aforementioned

Tricuspid valve, Tricuspid regurgitation, Transcatheter pro-
cedures, Mortality, Heart failure

traditionally high-risk surgical procedures. Introduction

Objective: The aim of this study is to examine the compli- Tricuspid regurgitation (TR) is a valvular disease that
cations of these procedures from day 0 of procedure to up can occur from a multitude of causes, including right
to 1 year of follow up. ventricle (RV) and tricuspid annular dilatation, often late
Methods: Six studies were included, 3 were registries (Tri- after left-sided valve surgery and secondary to left-sid-

VALVE, TRILUMINATE, TRAMI), surveying a total of 336 g heart failure [1,2]. There is a decent prevalence of
patients. Complications following the procedures were

. e TR worldwide that have clinically relevant TR: 1.6 mil-

lion patients in the USA and 3.0 million in Europe [3].

Results: Prom procedure to up to 1 year, there was 14.3% Moderate-to-severe TR significantly increases mortality

mortality (49/342), 0.3% incidence of myocardial infarc- £ . P . . v of oth
tion and TIA/stroke (1/342), 2% device embolization and/ ~ fOr @ majority of patients, independently of other co-

or leaflet detachment (7/342), 5.2% major/minor bleeding ~ morbidities [1,4]. The number of cases of TR has been
(18/342), 0.9% AKI (3/342), 1.1% infections and arrhythmi- increasing with a greater number of aging populations.

as (4/342). The economic, physiologic and patient burden has be-
come noticeable and there has been an increase in sur-
gical intervention for TR [5].
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Currently, few treatment options are available for for the exclusion of unrelated articles. The references of
TR. Management has always been very difficult due to  all included articles were reviewed for additional rele-
the complex hemodynamics that must be managed for  vant articles. No language restrictions were assumed for
moderate-to-severe TR. Most guideline-directed med- the included articles.
ical treatment is limited to diuretics for improvement
of symptoms with little impact on morbidity and mor-
tality [6]. Surgical repair or replacement of TR is rarely
performed because there is significant mortality, as high
as 18% and 33% respectively [1,7]. Furthermore, more
patients with significant TR undergo repair rather than
replacement; however, outcomes are substandard as a
large number of patients, approximately 25%, develop
moderate or severe TR within 5 years of repair [5]. Re-
cently, due to the risk of surgery, transcatheter repair

and replacement have emerged as novel and promising Whenever possible the adverse events were report-
treatment options. ed according to the Common Terminology Criteria for

Adverse Events (CTCAE). The records retrieved through
electronic database search were screened independent-
ly by 2 authors.

We considered eligible all prospective controlled tri-
als examining outcomes following transcatheter tricus-
pid valve replacement or repair. They were considered
for inclusion irrespective of patients’ baseline condi-
tions, background therapy, study follow-up or language
of publication. There were no trials that compared tran-
scatheter versus surgical tricuspid valve replacement or
repair. There were no trials that compared transcathe-
ter repair versus transcatheter valve replacement.

Although there is limited evidence for the use of
these treatments, current methods of TR replacement
include: leaflet and coaptation devices for edge-to-edge
repair and valve replacement, valve replacement, both  Data extraction
in the heterotopic (caval valve implantation to reduce
the backflow in the venous system) and the orthotro-
pic positions [8]. There is no consensus on whether it
is more beneficial for patients to undergo repair or re-
placement of the tricuspid valve nor on the type of de-
vice to use.

Suitable studies were evaluated for the inclusion in
the review through full-text assessment. Study selection
and data extraction were performed independently.
If different data were available for the same trial, we
considered the most recent report or the updated data
from ClinicalTrials.gov. Using a data extraction table on

We aim to study clinical outcomes of patients who  Microsoft Excel, the required information from each
undergo transcatheter repair or replacement of tricus- article, including first author's name, publication year,
pid valves with moderate or severe TR from the time of  study design, sample size, outcomes from transcatheter
procedure to up to one year of follow-up. The primary tricuspid valve replacement or repair, and incidence of
endpoint studied was mortality. The secondary end- complications, was recorded. The table was completed
points analyzed were cardiovascular events, transient by the first author and verified by an additional member
ischemic attack (TIA)/stroke, device embolization and  of the study team.
leaflet dysfunction, major and minor bleeding events,

. . . . - Study characteristics and results were extracted in-
acute kidney injury (AKI), infection and arrhythmias.

dependently into a standardized form. Disagreements
Methods throughout this process were resolved by consensus. In
the case where the needed data was not directly found
in the published articles, we obtained such data from
An electronic database search was conducted the authors through response letters/e-mail or via re-
through MEDLINE/PUBMED, EBSCO, EMBASE, Thomson  Vviewing their supplemental reports.
Reuters' Web of Science, the Cochrane Library, Google
Scholar, Central Register of Controlled Trials (CENTRAL)
and ClinicalTrials.gov in April 20, 2020 and updated in The data statistical analysis was performed through
May 01, 2020. Standardized methods were utilized for the Hartung-Knapp-Sidik-Jonkman (HKSJ) method
searching the following keywords: “tricuspid,” “tricus- in Comprehensive Meta-analysis software for single
pid valve,” “tricuspid valve regurgitation,” “mild tri- events in a single sample size. A secondary analysis was
cuspid valve regurgitation,” “moderate tricuspid valve performed using the Mantel-Haenszel method through
regurgitation,” “severe tricuspid valve regurgitation,” the MedCalc software.
“tricuspid valve repair,” “tricuspid valve replacement,”
“surgical tricuspid valve replacement,” “transcatheter
tricuspid valve replacement,” “surgical tricuspid valve
repair,” “transcatheter tricuspid valve repair.” Exten-
sive hand searching was conducted by two authors by
screening references or included studies as well as re-
view articles for additional citations.

Search methods and study selection

Pooled-analysis

The total number of each event from every study
was taken and then added together with the total num-
ber of events from all of the other studies for an ag-
gregate number of events. This was then divided by the
total number of patients to produce a total percentage
of each complication for all six of the studies. The Z-test

was used for calculating the confidence interval and
Additionally, both titles and abstracts were screened  p-values for each mean.
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All statistical tests were two-tailed, and the type | er-
ror rate was set at 5%. Only two-sided tests with a sig-
nificance level of 0.05 were used. Confidence intervals
(Cls) of individual studies were determined or approx-
imated from the available data. A sensitivity analysis
was also conducted, in which each study was omitted in
turn. Heterogeneity was described using the 112 statis-
tic, which was quantified as low (< 25%), moderate (25%
to 75%), or high (> 75%).

Results

Baseline characteristics

Our study population had a mean age of 76.4 years
and 57% were females. The patient population’s comor-

bidities were the following: 76% atrial fibrillation, 30%
diabetes, 92% New York Heart Association class lI/IV
heart failure, 26% cardiac resynchronization therapy
(CRT)/implantable cardiac defibrillator (ICD)/perma-
nent pacemaker placement (PPM), 76% renal disease
(defined as GFR < 60). Previously, 20% of the patients
had a myocardial infarction (MI) and 34% had previous
valve surgery (only 4 studies reported this data). Mean
EuroSCORE was 13.65 representing a significant surgical
risk at baseline. The baseline echocardiograms revealed
a tricuspid annular plane systolic excursion (TAPSE) of
15.7 cm and 3,359 ng/dL NT-proBNP.

Procedures

Current methods of tricuspid valve replacement in-

Pooled Mortality
Model Study name Statistics for each study Event rate and 95% ClI
Event Lower Upper
rate  limit limit Z-value p-value
Fam 2019 0.026 0.002 0.310 -2.519 0.012
Lauten 2018 0.560 0.366  0.737 0.599 0.549
Mehr 2020 TriValve and TRAMI 0.071 0.018 0.245 -3.495 0.000
Nickenig 2017 0.047 0.015 0.135 -5.094 0.000
Nickenig 2019 TRILUMINATE 0.047 0.018 0.119  -5.873 0.000
Perlman 2017 0.164 0108 0241 -6.662  0.000 B
Fixed 0.162 0.120 0.215 -9.271 0.000 ’
Random 0.110  0.039 0276  -3.637  0.000 <=
-1.00 -0.50 0.00 0.50 1.00
Model Effect size and 95% interval Test of null (2-Tail) Heterogeneity T au- squared
Number Point Lower Upper Tau Standard
Model Studies estimate limit limit Z-value P-value Q-value df(Q) P-value I-squared Squared Error Variance Tau
Fixed 6 0.162 0.120 0.215 -9.271 0.000 37.800 5 0.000 86.773 1.554 1.382 1.909 1.246
Random 6 0.110 0.039 0.276 -3.637 0.000
Pooled Macce
Model Study name Statistics for each study Event rate and 95% ClI
Event Lower Upper
rate  limit limit Z-value p-value
Fam 2019 0.019  0.001 0.244 -2.753 0.006
Lauten 2018 0.107  0.063 0.175 -7.247 0.000 [ ]
Mehr 2020 TriValve and TRAMI 0.035 0.011 0.104 -5.628 0.000
Nickenig 2017 0.017  0.001  0.223 -2.834 0.005
Nickenig 2019 TRILUMINATE 0.056 0.008 0.307 -2.753 0.006
Perlman 2017 0.008 0.000 0.111 -3.423 0.001
Fixed 0.072 0.046 0.111  -10.517 0.000 .
Random 0.046 0.020 0.103  -6.893 0.000 .
-1.00 -0.50 0.00 0.50 1.00
Model Effect size and 95% interval Test of null (2-Tail) Heterogeneity T au- squared
Number Point Lower Upper Tau Standard
Model Studies  estimate limit limit Z-value P-value Q-value df(Q) P-value I-squared Squared  Error Variance Tau
Fixed 6 0.072 0.046 0.111 -10.517 0.000 8.501 5 0.131 41.187 0.418 0.702 0.492 0.647
Random 6 0.046 0.020 0.103 -6.893 0.000
Figure 1: Pooled Mortality and MACCE following transcatheter tricuspid valve repair and replacement.
The relative size of the data markers indicates the weight of the sample size from each study.
Cl: Confidence Interval; RR: Risk Ratio.
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clude the caval approach via: single (inferior vena cava)
or bicaval implantation (inferior vena cava and superior
vena cava) with either balloon-expandable valves (Sapi-
en XT/3) or self-expandable valves (TricValve or Direct-
flow) [9]. Methods for edge-to-edge repair include use

Clinical outcomes

From procedure to up to 1 year, there was 14.3%
mortality (49/342) (Figure 1), 0.3% incidence of myocar-
dial infarction (Figure 1) and TIA/stroke (1/342) (Figure

2), 2% device embolization and/or leaflet detachment
(7/342) (Figure 2), 5.2% major/minor bleeding (18/342)
(Figure 3), 0.9% AKI (3/342) (Figure 3), 1.1% infections
(Figure 4) and arrhythmias (4/342) (Figure 4). All find-
ings were statistically relevant with a p-value < 0.05.
There was moderate heterogeneity with all of our out-
comes, between 20 to 75%.

of the PASCAL system (which is a configuration of two
adjacent, contoured paddles and a central spacer) [10],
MitraClip [11], TriClip [3,6] and FORMA system [1]. In
our analyses of six studies, there was: 1 TriClip, 2 Mitra-
Clip, 1 single or bicaval valve (Sapien, TricValve, Direct-
Flow were all used in one study), 1 FORMA spacer, and
1 PASCAL were employed.

Discussion
Pooled TIA/Stroke
Model Study name Statistics for each study Event rate and 95% Cl
Event Lower Upper
rate limit limit Z-value p-value
Fam 2019 0.019 0.001 0.244 -2.753 0.006
Lauten 2018 0.016 0.004 0.063 -5.743 0.000
Mehr 2020 TriValve and TRAMI 0.006 0.000 0.086 -3.625 0.000
Nickenig 2017 0.017 0.001 0.223 -2.834 0.005
Nickenig 2019 TRILUMINATE 0.056  0.008 0.307 -2.753 0.006
Perlman 2017 0.008 0.000 0.111 -3.423 0.001
Fixed 0.018 0.007 0.042 -8.872 0.000
Random 0.018 0.007 0.042 -8.872 0.000
-1.00 -0.50 0.00 0.50 1.00
Model Effect size and 95% interval Test of null (2-Tail) Heterogeneity T au- squared
Number Point Lower Upper Tau Standard
Model Studies estimate limit limit Z-value P-value Q-value df(Q) P-value I-squared Squared Error Variance Tau
Fixed 6 0.018 0.007 0.042 -8.872 0.000 2.320 5 0.803 0.000 0.000 0.852 0.725 0.000
Random 6 0.018 0.007 0.042 -8.872 0.000
Pooled Device Embolization and Leaflet Dysfunction
Model Study name Statistics for each study Event rate and 95% ClI
Event Lower Upper
rate limit limit Z-value p-value
Fam 2019 0.080 0.020 0.269 -3.313 0.001
Lauten 2018 0.004 0.000 0.062 -3.882 0.000
Mehr 2020 TriValve and TRAMI 0.059 0.025 0.134 -6.015 0.000
Nickenig 2017 0.071 0.018 0.245 -3.495 0.000
Nickenig 2019 TRILUMINATE 0.056 0.008 0.307 -2.753  0.006
Perlman 2017 0.008 0.000 0.111 -3.423  0.001
Fixed 0.051 0.029 0.091 -9.370 0.000 ’
Random 0.049 0.025 0.094 -8.236 0.000 .
-1.00 -0.50 0.00 0.50 1.00
Model Effect size and 95% interval Test of null (2-Tail) Heterogeneity T au- squared
Number Point Lower Upper Tau Standard
Model Studies estimate limit limit Z-value P-value Q-value df(Q) P-value I-squared Squared Error Variance Tau
Fixed 6 0.051 0.029 0.091 -9.370 0.000 5.948 5 0.311 15.934 0.128 0.511 0.261 0.358
Random 6 0.049 0.025 0.094 -8.236 0.000
Figure 2: Pooled TIA/Stroke as well as Embolization and Leaflet Dysfunction following transcatheter tricuspid valve repair
and replacement.
The relative size of the data markers indicates the weight of the sample size from each study.
Cl: Confidence Interval; RR: Risk Ratio.
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Pooled Bleeding
Model Study name Statistics for each study Event rate and 95% ClI
Event Lower Upper
rate limit limit Z-value p-value
Fam 2019 0.120 0.039 0.313 -3.237 0.001 |
Lauten 2018 0.004 0.000 0.062 -3.882 0.000
Mehr 2020 TriValve and TRAMI  0.106 0.056 0.191 -6.052 0.000 .
Nickenig 2017 0.017  0.001 0.223 -2.834 0.005
Nickenig 2019 TRILUMINATE ~ 0.222  0.086 0.465 -2.210 0.027 =
Perlman 2017 0.047 0.015 0.135 -5.094 0.000
Fixed 0.096 0.062 0.144 -9.442 0.000 :
Random 0.078 0.036 0.163 -5.841 0.000
-1.00 -0.50 0.00 0.50 1.00
Model Effect size and 95% interval Test of null (2-Tail) Heterogeneity T au- squared
Number Point Lower Upper Tau Standard
Model Studies estimate limit limit Z-value P-value Q-value df(Q) P-value I-squared Squared Error Variance Tau
Fixed 6 0.096 0.062 0.144 -9.442 0.000 11.883 5 0.036 57.924 0.549 0.652 0.426 0.741
Random 6 0.078 0.036 0.163 -5.841 0.000
Pooled AKI
Model Study name Statistics for each study Event rate and 95% CI
Event Lower Upper
rate limit limit Z-value p-value
Fam 2019 0.019 0.001 0.244 -2.753 0.006
Lauten 2018 0.004 0.000 0.062 3.882 0.000
Mehr 2020 TriValve and TRAMI 0.012 0.002 0.079 -4.045 0.000
Nickenig 2017 0.017 0.001 0.223 -2.834 0.005
Nickenig 2019 TRILUMINATE 0.056  0.008 0.307 -2.753 0.006
Perlman 2017 0.031 0.008 0.117 -4.780 0.000
Fixed 0.022 0.009 0.049 -8.803 0.000
Random 0.022 0.009 0.049 -8.803 0.000
-1.00 -0.50 0.00 0.50 1.00
Model Effect size and 95% interval Test of null (2-Tail) Heterogeneity T au- squared
Number Point Lower Upper Tau Standard
Model Studies estimate limit limit Z-value P-value Q-value df(Q) P-value I-squared Squared Error Variance Tau
Fixed 6 0.022 0.009 -9.370 -8.803 0.000 3.014 5 0.698 0.000 0.000 0.760 0.577 0.000
Random 6 0.022 0.009 0.049 -8.803 0.000
Figure 3: Pooled Major and Minor Bleeding and AKI following transcatheter tricuspid valve repair and replacement.
The relative size of the data markers indicates the weight of the sample size from each study.
Cl: Confidence Interval; RR: Risk Ratio.

TR affects more than 1.5 million Americans year-
ly. It is a source of significant mortality and morbidity,
however, this condition is insufficiently studied and

Currently, less than one percent of patients with
moderate or severe TR are intervened on surgically,
with a 44% mortality noted at 10 years post-procedure

under-treated [12]. There are currently three subtypes
of TR, which include primary, secondary, and isolated.
These classifications of TR are based on the underlying
pathophysiological processes [13]. Primary TR is caused
by anatomical malformations or structural abnormali-
ties of the valve or its components while secondary TR
is usually a result of left-sided heart failure [13]. Isolat-
ed TR is associated with atrial tachyarrhythmias and is
an entity that can exist with normal RV pressures [13].
Then, TR is further classified into mild, moderate, and
severe based on regurgitant volume across the tricus-
pid valve seen on echocardiography. Our study analyzed
patients with moderate and severe TR.

Khalid et al. Int J Clin Cardiol 2020, 7:179

[12,14]. Patients with moderate or severe TR also have
a higher risk of all-cause mortality as well as cardiac
mortality, when matched to the general population
[15]. Many trials have demonstrated that even a mild
reduction of TR severity, even if the remaining TR is still
severe, is associated with a significant improvement of
symptoms and quality of like, likely secondary to better
cardiac output and renal perfusion [16]. Thus, there ex-
ists a great need for other minimally invasive approach-
es to tricuspid valve repair. We analyzed outcomes from
six studies evaluating transcather repair or replacement
of patients with severe or moderate TR. There are two
main findings from our pooled analysis of six prospec-
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Pooled Arrhythmias
Model Study name Statistics for each study Event rate and 95% CI
Event Lower Upper
rate limit limit Z-value p-value
Fam 2019 0.019 0.001 0.244 -2.753 0.006
Lauten 2018 0.004 0.000 0.062 -3.882 0.000
Mehr 2020 TriValve and TRAMI  0.012 0.002 0.079 -4.405 0.000
Nickenig 2017 0.017 0.001 0.223 -2.834 0.005
Nickenig 2019 TRILUMINATE ~ 0.056 0.008 0.307  -2.753 0.006
Perlman 2017 0.047 0.015 0.135 -5.094 0.000
Fixed 0.028 0.013 0.059 -8.913 0.000
Random 0.028 0.013  0.059 -8.913 0.000
-1.00 -0.50 0.00 0.50 1.00
Modiel Effect size and 95% interval Test of null (2-Tail) Heterogeneity T au- squared
Number Point Lower Upper Tau Standard
Model Studies estimate limit limit Z-value P-value Q-value df(Q) P-value I-squared Squared Error Variance Tau
Fixed 6 0.028 0.013 0.059 -8.913 0.000 4.165 5 0.526 0.000 0.000 0.694 0.482 0.000
Random 6 0.028 0.013 0.059 -8.913 0.000
Pooled Infections
Model Study name Statistics for each study Event rate and 95% CI
Event Lower Upper
rate limit limit Z-value p-value
Fam 2019 0.019 0.001 0.244 -2.753 0.006
Lauten 2018 0.004 0.000 0.062 -3.882 0.000
Mehr 2020 TriValve and TRAMI  0.006 0.000 0.086 -3.625 0.000
Nickenig 2017 0.017 0.001 0.223 -2.834 0.005
Nickenig 2019 TRILUMINATE 0.222 0.086 0.465 -2.210 0.027 —.—
Perliman 2017 0.008 0.000 0.111 -3.423 0.001
Fixed 0.058 0.026 0.125 -6.567 0.000 .’
Random 0.019 0.003 0.107 -4.283 0.000
-1.00 -0.50 0.00 0.50 1.00
Model Effect size and 95% interval Test of null (2-Tail) Heterogeneity T au- squared
Number Point Lower Upper Tau Standard
Model Studies estimate limit limit Z-value P-value Q-value df(Q) P-value I-squared Squared Error Variance Tau
Fixed 6 0.058 0.026 0.125 -6.567 0.000 17.297 5 0.004 71.094 3.386 3.308 10.941 1.840
Random 6 0.019 0.003 0.107 -4.283 0.000
Figure 4: Pooled Arrhythmias and Infections following transcatheter tricuspid valve repair and replacement.
The relative size of the data markers indicates the weight of the sample size from each study.
Cl: Confidence Interval; RR: Risk Ratio.

tive controlled trials: mortality was significantly reduced
for a patient population, which already had an extreme-
ly high baseline mortality without treatment, and the
risk of complications was noted to be low.

There are currently many challenges to overcome
for transcatheter tricuspid valve repair or replacement:
large tricuspid annulus dimensions (usually > 40 mm in
diameter) with a non-planar and elliptical shape; right
ventricular morphology (trabeculations, muscle bands,
thin apical wall); and proximity of other structures [17].
Previously, coaptation depth, a measurement of leaflet
tethering, for repair or replacement was found to be
the biggest factor that influenced success or failure of
the intervention [18]. Our study confirms that baseline

Khalid et al. Int J Clin Cardiol 2020, 7:179

comorbidities may not impact the outcomes as much as
initially thought. At baseline, most of our patients had
significant comorbidities, such as atrial fibrillation, renal
disease, and advanced heart failure, yet the mortality
was only approximately 14% following transcatheter
intervention. This further illustrates that mastering the
technique of repair or replacement and intervening ear-
lier, prior to permanent RV remodeling, may be the best
method of improving patient outcomes [8].

Additionally, our studies used various devices for in-
tervention. A majority of the devices were coaptation
devices for edge-to-edge repair: FORMA, PASCAL, and
MitraClip. The MitraClip is well known for the repair of
functional mitral regurgitation. The FORMA is a valve
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spacer, which is positioned into the regurgitant orificein ~ Follow-up was not uniform across all studies, with sev-
order to create a platform for native leaflet coaptation eral studies missing important information such as he-
[18]. The Edwards PASCAL transcatheter mitral valve re-  modynamics, echocardiographic findings, etc. However,
pair system utilizes features of both the FORMA and the  these were all prospective controlled trials highlighting
MitraClip devices by combining a 10-mm central spac-  a strength of our analysis.

er and two paddles that attach the device to the valve
leaflets, theoretically providing better results for repair
[18]. Another option that was used in one of our studies Our pooled analysis shows that outcomes, specifi-
is surgical valve replacement to prevent TR [18]. cally mortality and MACE, are minimal and much less
than expected up to 1 year following transcatheter tri-
cuspid valve repair or replacement. This favorable trend
is promising for continuing to study the use of tran-
scatheter tricuspid valve repair and valve replacement
for moderate and severe TR. In future studies, a direct
comparison of each device head-to-head would provide
valuable insight into the impact on outcomes for tricus-
pid regurgitation for each device.

Conclusions

Following the transcatheter tricuspid valve repair
or replacement, the expected complications include
acute kidney injury, bleeding events, in-hospital mortal-
ity, all-cause or cardiovascular related mortality, valve
dysfunction, and device embolization. Atrial fibrillation
is common in patients with severe TR, but the mini-
mal development of new arrhythmias following treat-
ment of the TR is promising [1]. Many patients with TR
have extensive comorbidities: NYHA class 3 or 4 heart  Hjghlights
failure, diuretic use, history of renal impairment, hy-
pertension, diabetes, chronic obstructive pulmonary
disease, pulmonary hypertension, previous valve inter-
vention, percutaneous coronary intervention or CABG, e Surgical Treatment options for severe tricuspid re-

e Tricuspid regurgitation is a poor prognostic marker
of end-stage heart failure.

coronary artery disease, peripheral arterial diseases, gurgitation are currently limited because these pro-
and implanted PPMs or ICDs. In our analyses, the Fam cedures have the highest mortality rates of all valve
et al. study revealed that two patients died (7% mor- procedures.

tality), one patient was hospitalized for a heart failure
exacerbation and two patients had single leaflet attach-
ment (7%). No major bleeding events or cardiovascular
events were noted (composite of nonfatal stroke, non-
fatal myocardial infarction, and cardiovascular death).
Lauten et al. revealed a 92% immediate procedural e Multiple devices are currently being developed and

e Transcatheter tricuspid valve repair or replacement
(collectively, TVTT) are extremely promising inter-
ventions due to the minimally invasive nature of
these treatments.

success, 8% device embolization, 12% bleeding compli- tested for TTVT to offer surgeons a safer alternative
cations, and mortality at 30 days was 12%. Mehr et al. than the aforementioned traditionally high-risk sur-
revealed 16.4% in-hospital mortality, MACE was 4.9%, gical procedures.

and all-cause mortality at 30 days was 4%. Nickenig et.
alin 2019 revealed cardiovascular mortality at 6 months
to be around 4%, major bleeding events at 11%, and 7%
single leaflet attachment. Nickening et al. also revealed
that 97% of patients underwent successful deployment
of the device, 5% experienced new arrhythmias, 5% ® Despite a narrow sample size due to the novelty of

e Six studies were included, 3 were registries (Tri-
VALVE, TRILUMINATE, TRAMI), surveying a total of
336 patients. Complications following the proce-
dures were pooled and analyzed.

had bleeding events which required transfusion and these procedures and varying lengths of follow-up
in-hospital mortality of 5%. Perlman et al. revealed that (30 days to 1 year), trans-catheter tricuspid valve
mortality rate was 0%, 6% of patients had an infection repair and replacement prove to be promising inter-
and 6% had a TIA. Given that postoperative surgical ventions.

mortality for patients with moderate or severe TR can o Qyr pooled analysis shows that outcomes, specifical-
be up to 80% [19], transcatheter approaches seem to ly mortality and MACE, are minimal and much less
have a re.Iat|ver lower mortality rate and better side ef- than expected up to 1 year following transcatheter
fect profile. tricuspid valve repair or replacement.

Study Limitations e Mortality was significant at 14.6%, but patients with

severe tricuspid regurgitation have a poor prognosis
overall without intervention along with higher com-
parative mortality rates.

Due to the novelty of tricuspid valve repair and re-
placement, we were only able to include 336 patients
and 6 prospective controlled trials. This limits our abil-

ity to generalize the results to the general population. e Research aimed at further investigating TVTT pro-

Our patients had higher risk profiles as well at baseline. cedures and prospective clinical trials to establish
These are also very early experiences and there needs these treatments as mainstays for severe tricuspid
to be more time for complete follow-up for our patients. regurgitation is necessary.
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