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FDA Executive Summary 

Pxxxxxx 

Premarket Application for Abbott Medical’s TriClip G4 System 

1 Introduction 

Abbott Medical submitted a Premarket Approval (PMA) application to the Center of Devices and 
Radiological Heath (CDRH) of the Food and Drug Administration (FDA) requesting approval to 
market the TriClip G4 System (TriClip) for improvement of health status in patients with 
symptomatic, severe tricuspid regurgitation (TR), whose symptoms and TR severity persist despite 
optimal medical therapy (OMT).  

The PMA is primarily supported by clinical data from the TRILUMINATE pivotal trial, a 
prospective, open-label, multicenter, randomized (1:1), controlled clinical trial designed to test the 
superiority of TriClip plus OMT (device group) to OMT alone (control group). The study included 
symptomatic patients with severe TR at intermediate or greater surgical risk who were on stable 
optimized medical therapy for heart failure (HF). Patients with other cardiovascular conditions in 
need of interventional or surgical correction were excluded. In addition to the Randomized Cohort, 
the study included a Single-Arm Cohort for patients with a low likelihood of achieving TR 
reduction to moderate severity or lower, but a high likelihood of achieving TR reduction of at least 
one grade. 

The primary endpoint of the Randomized Cohort was a hierarchical composite of all-cause 
mortality or tricuspid valve surgery, number of HF hospitalizations, and health status improvement 
by ≥15 points measured by the Kansas City Cardiomyopathy Questionnaire (KCCQ) overall 
summary score, assessed at 12-month follow-up. The primary endpoint of the Single-Arm Cohort 
was survival with a KCCQ summary score improvement of ≥10 points at 12 months compared to 
baseline. 

FDA’s Executive Summary reviews TR etiology, current standard of TR care, and the 
TRILUMINATE pivotal trial. 

2 Background 

2.1 Tricuspid Valve Anatomy and Tricuspid Regurgitation (TR) 

The tricuspid valve apparatus is composed of an annulus, three leaflets (anterior, posterior and 
septal) in most cases, chordae tendineae, and papillary muscles. The leaflets insert into the 
tricuspid annulus and are attached to the right ventricle via chordae tendinea and papillary muscles. 
Tricuspid valve opening and closure depend on the proper function of all valve components. TR 
(or tricuspid insufficiency) occurs when the tricuspid valve leaflets do not close completely during 
systole resulting in regurgitation of blood from the right ventricle into the right atrium. 
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2.2 TR Severity Grading 

Transthoracic echocardiography (TTE) is cmTently the gold standard for diagnosing TR and 
assessing its severity (Otto CM, et al. 2020). The cmTent American Society of Echocardiography 
(ASE) parameters for grading chronic TR severity are shown in Table 1 (Zoghbi et al. 2017). The 
grading system inco1porates qualitative, semiquantitative, and quantitative elements. 

Table 1. Grading the Severity of Chronic TR by Echocardiography (Zoghbi et al. 2017). 

Parameters Mild TR Moderate TR Severe TR 

Structural 

TV mo1phology 
No1m al or mildly 
abno1mal leaflets 

Moderately abnonnal 
leaflets 

Severe valve 
lesions (e.g., flail 
leaflet, severe 
retraction, large 
perforation) 

RV and RA size Usually n01m al 
No1mal or mild 
dilatation 

Usually dilated* 

IVC diameter No1mal <2 cm 
Nonnal or mildly 
dilated 2.1-2.5 cm Dilated >2.5 cm 

Qualitative Doppler 

Color flow jet areat Small, naiTow, central Moderate central 

Large central jet or 
eccentric wall-
impinging jet of 
vai·iable size 

Flow convergence zone 
Not visible, transient, 
or small 

Inte1mediate in size 
and dmation 

Lai·ge throughout 
systole 

CWDjet Faint/paii iaVpai·abolic 
Dense, pai·abolic or 

triangular 
Dense, often 
triangulai· 

Semiquantitative 

Color flow jet area ( cm2/ Not defined Not defined >10 

VCW (cm)t <0.3 0.3-0.69 ?.0.7 

PISA radius ( cm)t :::;0.5 0.6-0.9 >0.9 

Hepatic vein flow§ Systolic dominance Systolic blunting 
Systolic flow 
reversal 

Tricuspid inflow§ A-wave dominant Vai·iable E-wave > 1.0 m/sec 

Quantitative 
2EROA(cm ) <0.20 0.20-0.391 ?.0.40 

RVol (2D PISA, mL) <30 30-441 ?.45 

TV: tricuspid valve; IVC: inferior vena cava; RV: right ventricle; RA: right atrium; CWD: 
continuous-wave Doppler; VCW: vena contracta width; PISA: proximal isovelocity smface area; 
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EROA: effective regurgitant orifice area; RVol: regurgitant volume. 
*RV and RA size can be within the nonnal range in patients with acute severe TR. 
twith Nyquist limit >50-70 cm/sec. 
twith baseline Nyquist limit shift of 28 cm/sec. 
§Signs are nonspecific and are influenced by many other factors (RV diastolic function, atrial 
fibrillation, RA pressure) . 
1There are little data to suppo1i fmi her separation of these values. 

To better characterize TR severity in patients treated with transcatheter devices, Hahn et al. (2017) 
proposed a modified grading scale, which fmiher divides severe TR into severe TR, massive TR, 
and ton ential TR. This grading scheme with additional diagnostic variables as described in Table 2 
was used in the TRILUMINATE pivotal trial. 

Table 2. Expanded 5-Grade Scale for Assessing TR Severity. 

Trace/Mild Moderate 
Severe 

(Severe 3) 
Massive 

(Severe 4) 
Torrential 
(Severe 5) 

Vena 
contracta 
(biplane, mm) 

<3 3- 6.9 7- 13 14-20 ~21 

PISA radius 
(mm) <6 6-9 >9 >9 >9 

EROA(mm2) <20 20-39 40-59 60-79 ~80 

Regurgitant 
volume (mL) <15 15-44 45- 59 60-74 ~75 

3D VCAor 
quantitative 
EROA(mm2) 

75- 94 95-114 ~115 

IVC diameter 
(cm) 

<2 2.1- 2.5 >2.5 >2.5 >2.5 

Hepatic flow 
Systolic 

dominant Systolic blunt 
Systolic 
reversal 

Systolic 
reversal 

Systolic 
reversal 

PISA: proximal isovelocity surface area; EROA: effective regurgitant orifice area; 3D VCA: 
three-dimensional vena contracta area; IVC: inferior vena cava. 

2.3 Etiology 

TR etiology can be grouped into 3 categories: 

• Primaiy TR (also called degenerative, organic, or strnctural TR) 
• Seconda1y TR (also called functional or non-strnctural TR) 
• Cai·diac implantable electronic device (CIED)-induced TR 
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In primaiy TR, regurgitation results from diseases affecting the integrity of any paii of the tricuspid 
valve apparatus, such as rheumatic heart disease, ti·icuspid valve prolapse, endocai·ditis, or 
carcinoid heaii valve disease. In secondaiy TR, regurgitation occurs in the absence of significant 
ti·icuspid valve structural abnonnalities and is caused by ti·icuspid annular dilation secondaiy to 
right ati·ial enlai·gement, right venti·iculai· enlai·gement (as a result ofleft-sided heaii disease), or 
pulmonaiy hype1i ension (Topilsky et al, 2019). CIED-induced TR is caused by the interaction of a 
CIED lead with the valve leaflets. 

The TRILUMINATE pivotal ti·ial enrolled patients with all three TR etiologies but excluded 
patients with pacemaker or implantable cai·dioverter defibrillator (ICD) leads that could interfere 
with TriClip device placement. 

2.4 Current TR Treatments 

TR associated symptoms and signs include ascites, peripheral edema, liver dysfunction, decreased 
appetite, jugulai· vein distention, and abdominal fullness. TR symptoms ai·e often not evident until 
the regurgitation is significant, by which time patients ai·e often at high risk for cai·diac surge1y due 
to comorbidities or age. Survival is significantly worse in patients with moderate and severe TR vs. 
no or mild TR (Nath et al. 2004). 

1.0 

0.8 

0.7 -
Mild TR 

0.6 -
OI) 
i::·;; 0.5 --~ 

(/) P < .00010.4 -
Severe TR 

0.3 -
0.2 -
0.1 -
0.0 I I I I I I I I I I I I I I 

Days 0 100 300 500 700 900 1100 1300 1500 

# at Rjsk 4105 3158 2298 1591 1043 573 183 

Figure 1. Kaplan-Meier Survival Curves for All Patients with TR (Nath et al. 2004). 

TR u-eatment includes medical therapy and ti·icuspid valve surge1y . Medical therapy mainly 
aims to manage volume overload via diuretics (a Class Ila recommendation). However, 
medical therapy with diuretics is frequently ineffective in alleviating symptoms, preventing 
hospitalization, or reducing morbidity or m01iality, especially when patients develop diuretic 
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resistance secondaiy to worsening renal function (Beckhoff et al. 2018). 

Per the 2020 American College of Cardiology (ACC)/ American Reali Association (AHA) 
guidelines (Otto et al. 2020), tricuspid valve surge1y is a Class I recommendation for patients 
with severe TR only if they are undergoing left-sided surge1y (see Figure 2). Isolated tricuspid 
valve surge1y is perfo1med infrequently. Recent analyses ofoutcomes over a IO-year period 
show that although the frequency of TV surge1y has increased, the majority (85%) were 
perfo1med in conjunction with other cardiac surge1y, and only 15% were perfo1med as an 
isolated TV procedure (Zack CJ et al, 2017). Impo1tantly, in-hospital mortality ranging from 
8.1 % to 10.9% has remained unchanged over the last decade. As a result, most patients with 
moderate or severe TR are not offered surge1y. 

Tricuspid Regurgitation 

Severe TR 
(Stages C and D) 

Right heart failure Asymptomatic 
(Stage D) (Stage C) 

At time of Primary Secondary Prior left-sided
left-sided valve Primary TR with

TR TR valve surgery 
sur ery progressive RV 

dilation or systolic 
dysfunction 

Poorly 
responsive 
toGDMT 

Annular dilation Absences of 
without tPAP severe PH or 
or left-sided RV systolic 

disease dysfunction 

TV surgery TV surgery TV surgery TV surgery (2b)
(2a) (2a) ( 2b) 

Progressive lR 
(Stage B) 

At time of left­
sided vaIve surgery 

Annular dilation 
>4.0 cm 

or 
prior right HF 

TV surgery (2a) 

Figure 2. Indication for Surgery for Patients with TR (Otto et al. 2020). 

2.5 Patient Reported Outcomes (PROs) 
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A PRO is any report that comes directly from the patient (i.e., study subject) about the status of 
their health condition, without amendment or interpretation of their response by a clinician or 
anyone else.  

To provide guidance on the use of PROs for regulatory purposes, FDA issued a guidance document 
on PROs in 2009 (Food and Drug Administration 2009). The guidance document describes how 
FDA reviews and evaluates existing, modified, or newly created PRO instruments used to support 
claims in approved medical product labeling.  Key guidance principles include: 

• A PRO instrument used in a clinical trial can measure the effect of a medical intervention 
on one or more concepts (i.e., the thing being measured, such as a symptom or group of 
symptoms, effects on a particular function or group of functions, or a group of symptoms or 
functions shown to measure the severity of a health condition). 

• A PRO can be measured in absolute terms (e.g., severity of a symptom, sign, or state of a 
disease) or as a change from a previous measure. 

• Reliability, validity, and the ability to detect changes are considered in FDA’s review of 
PRO instruments. 

Commitment to partnering with patients was one of the CRDH’s 2016-2017 strategic priorities 
(Food and Drug Administration). As part of the commitment, the Center encouraged increased use 
of PROs in regulatory decision making (Food and Drug Administration 2022). 

2.5.1 Use of PRO Instruments in Blinded and Open-Label Clinical Trials 

It is believed that study subject blinding to treatment assignment is important in drawing robust 
inferences from PRO data because a patient’s knowledge on treatment assignment could impact 
their symptom perception and symptom severity grading.  For example, it could be expected that 
patients randomized to the investigational group may report more optimistic subjective information 
than patients in the control group, who may be more pessimistic based on their treatment 
assignment, especially when the control group receives a nonpreferred treatment by the patients, 
such as no treatment or a more invasive treatment.   

FDA’s 2009 PRO guidance notes: 

“Suspicion of inadvertent unblinding can be a problematic review consideration for the 
FDA when assessing PRO endpoints” and  

“The effect of intentional unblinding is important to consider in the interpretation of 
clinical trial results. There are certain situations, such as in the evaluation of some medical 
devices or administration of identifiable treatment regimens, where blinding is not 
feasible…” 

Although concerns regarding the validity of PRO data in open-label trials seem reasonable, there is 
very limited research in this area, mostly in the oncology literature, with no definitive conclusions 
regarding PRO outcomes bias (Anota et al. 2022; Lord-Bessen et al. 2023; Tack et al. 2023).  
Further, studies focused on blinded vs. open-label cardiac device interventions or specific 
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evaluation of the KCCQ are lacking. Even if one assumes that bias plays a role in open-label PRO 
outcomes, estimating the magnitude of the bias is challenging. One approach is to compare PRO 
outcomes from similar trials that differ in their design (i.e., blinded vs. open label). Another 
approach to help estimate potential bias in an open-label trial is to administer the PRO instrument 
prior to randomization and retest post-randomization but before the investigational intervention is 
administered. The durability of the treatment effect may help interpret PRO data, as it may be 
expected that the placebo effect of an ineffective therapy could wane over time.  When comparing 
treatment and control groups in an open-label trial, responses in PRO domains that are proximal to 
the investigational product’s mechanism of action may be more relevant than those in more distal 
domains, such as emotional function, social function, and global quality of life (Roydhouse et al. 
2019). Thus, when considering a device that reduces TR severity, symptoms more closely 
associated with TR pathophysiology might be less prone to open-label bias vs. more general health 
status assessments. Lastly, unequal study patient withdrawal between treatment groups (e.g., a 
higher dropout rate in the control group vs. the test group) resulting in unequal or not-at-random 
missing PRO data can also introduce additional challenges in interpreting study results. 

2.5.2 Kansas City Cardiomyopathy Questionnaire (KCCQ) 

The KCCQ is a PRO instrument for measuring health status in patients with HF (Green et al. 
2000). It is self-administered and includes 23 items across 7 domains: symptom frequency; 
symptom burden; symptom stability; physical limitations; social limitations; quality of life; and 
self-efficacy. Values for each domain and the summary scores range from 0 to 100, with higher 
scores indicating better health status. Clinical consensus suggested that a change of 5 points in the 
KCCQ overall summary score is a small but clinically important change, a change of 10 points 
represents a moderate to large improvement, and a change of 20 points is a large to very large 
improvement (Spertus et al. 2020). 

KCCQ was qualified in 2020 by CDRH in the Medical Device Development Tools (MDDT) 
program (Food and Drug Administration 2020), which was launched in 2017 for the FDA to 
qualify tools that medical device manufacturers can choose to use in the development and 
evaluation of medical devices (Food and Drug Administration 2023). The KCCQ was qualified as 
a clinical outcome assessment PRO instrument for adults ≥18 years of age with symptomatic heart 
failure. The instrument can be used in feasibility and pivotal studies to evaluate treatment benefits 
for these patients (e.g., patients with stage C and D HF). 

3 TriClip Device and Implant Procedure 

The TriClip G4 System (Figure 3) is intended to reduce TR through tissue approximation. The 
device has the same form and function as the commercial MitraClip System used to treat mitral 
regurgitation. Only the delivery system was modified for access to the tricuspid valve. The TriClip 
G4 System includes the following components: 

• TriClip Steerable Guide Catheter (TSGC), consisting of the Dilator, 25 Fr shaft, and Handle 
• TriClip G4 Clip Delivery System (TCDS), consisting of the Delivery Catheter (DC), 

Steerable Sleeve (SS) and Clip 
• TriClip G4 Clip pre-mounted on the distal end of the TCDS 
• Accessories, consisting of the Stabilizer, Lift, Support Plate, Silicone Pad and Fasteners to 
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support and position the system during the procedure. 

Steerable Sleeve (SS) 
(pan oftire IriClip G4 Delivery System) 

TriClip Steerable Guide ~ 
Cathe.ter (TSGC) 
(Dilator ffOl UI0'»11/ 

TriClip G4 Delivery 

~ System 

Stabilizer 
(Suppa,t Plats and 
I.if/ accesso,i&S are 

llOtsho,rn/ 

TSGCShaft 
/ SSlrqft is inside the SGC Shqft, ~ln'QY 

/ Cathi:Jer shtift is in.side tire SS SJuql) 

• 
' TriC1ipG4 

hnplant 

Figure 3. TriClip G4 System and Stabilizer Accessory. 

During the TriClip implant procedure, the operator advances the TSGC and Dilator over a 
commercially available guidewire to the right atrium. The user removes the Dilator and guidewire 
and inse1ts the TCDS through the TSGC, which serves as a conduit for positioning the TCDS into 
the right atrium. The TCDS is positioned by way of two knobs used to adjust the distal tip of the 
TSGC and one knob to adjust the tip of the TCDS. The user then manipulates the DS handle to 
position the Clip within the tricuspid valve. The DC handle includes adjustment knobs to open, 
close, and lock the Clip Anns to grasp the leaflets and secure the clip. The system allows for 
multiple grasping attempts prior to deployment, and the leaflets can be grasped simultaneously or 
independently. Once the valve leaflets have been adequately grasped, the DC Handle controls are 
used to disconnect the Clip from the DC, and all components (with the exception of the Clip) are 
removed from the body. 

The Tri Clip G4 Clip (Figure 4) is composed of the Clip Anns, Clip Legs, Grippers, and a polyester 
fabric cover. The angle of the Clip Anns can be adjusted between fully opened (inve1ted) and fully 
closed while advancing and retracting the implant with the DC to position the implant and grasp 
the leaflets. Once the leaflets have been grasped by the Clip Arms, the operator lowers the Grippers 
to capture the leaflets and secure the Clip. The Grippers can be raised and lowered simultaneously 
or independently to capture the leaflets. If needed, the Clip can be fully opened to release the 
leaflets and reposition the implant prior to deployment. The Clip is available in four sizes: NT, 
NTW, XT, and XTW, with va1ying Clip length and width. 

FDA Executive Summaiy Page 12 of 83 



4 

Pxxxxxx: Tri Clip G4 System - TRILUMINATE Pivotal Trial 

Breakthrough Device Designation 

FDA's Breakthrough Devices Program is a voluntaiy prograin for devices that have the potential to 
provide more effective treatments or diagnoses than ai·e cmTently available for life-threatening or 
iITeversibly debilitating diseases or conditions. The program is intended to provide patients and 
health cai·e providers with timely access to beneficial new medical devices by accelerating their 
development, assessment, and regulato1y review. The statuto1y standai·d for PMA approval of a 
breakthrough device, however, is the same as a non-breakthrough device, that is, a reasonable 
assurance ofsafety and effectiveness. 

The TriClip System received breakthrough device designation in November 2020, based on 
clinical data from the TRILUMINATE Eai·ly Feasibility Study (EFS). FDA detennined that the 
Tri Clip System met breakthrough device criteria because it was a novel technology with the 
potential to provide more effective treatment ofpatients with severe symptomatic TR despite 
optimal medical management. 

FDA Comment: Although the Breakthrough Device Prograin offers expanded opportunities to 
utilize efficient and flexible clinical study designs, a Breakthrough Device designation does not 
modify or reduce the statuto1y requirement for PMA approval. The totality of the data still needs 
to demonstrate that the device provides a reasonable assurance of safety and effectiveness for its 
intended population. 
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5 Proposed Indications for Use 

Abbott Medical has proposed the following indications for use for the TriClip device: 

The TriClip G4 System is indicated for the improvement of health status in patients with 
symptomatic severe tricuspid regurgitation despite being treated optimally with medical 
therapy, who are at intermediate or greater risk for surgery, and in whom tricuspid valve edge-
to-edge repair is appropriate as determined by a heart team. 

6 Pivotal Trial Overview 

The TRILUMINATE pivotal trial was a randomized (1:1) controlled trial comparing transcatheter 
tricuspid repair using the TriClip device plus OMT vs. OMT alone in patients with severe, 
symptomatic TR who were determined by the site’s local heart team to be at intermediate or 
greater risk for mortality or morbidity with open heart surgery. In addition to the Randomized 
Cohort, the trial also included a Single-Arm Cohort. After being enrolled into the trial, patients 
were assigned to a cohort by a centralized independent Eligibility Committee based on the 
following criteria: 

• Randomized Cohort: High likelihood that the TriClip could reduce TR to moderate or less 
(i.e., less than or equal to grade 2).  

• Single-Arm Cohort: High likelihood that the TriClip could reduce TR by at least 1 grade 
but a low likelihood that TR will be reduced to moderate or less. 

The Eligibility Committee determined whether a patient was likely to achieve TR reduction to 
moderate or less based on multiple considerations, including but not limited to: 

• Baseline TR severity 
• The presence of CIED leads across the tricuspid valve 
• The coaptation gap width 

The trial was to enroll up to 550 patients in the Randomized Cohort and up to 200 patients in the 
Single-Arm Cohort. Up to 3 roll-in patients per implanter were to be enrolled at sites with 
implanters who did not have prior or recent experience using the TriClip device. The study flow 
chart is shown in Figure 5.  
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Subject selection 
(Symptomatic, severe TR and is at inte1mediate or greater 

risk for mortality or morbidity with TV surgery) 

l 
l Eligibility crite1ia not met. 

Screening [ I 

l TR not severe 
JEcho Core Laborat01y confirms Screen failure lTR severity 

~ 

l 
Not on OMT, or 

Eligibility Committee confoms OMT and anatomy not clivvable 
anatomic suitability for TriClip 

l 
Coho1·t assignment 

l 
Baseline visit 

' 

Randomized Single-Arm Cohort ]
Coho1·t 

I 

l l 
Device Group Control Group 

(TriClip & OMT) (OMT Only) 

] 

Figure 5. Study Flow Chart. TR: tricuspid regurgitation; OMT: optimal medical therapy. 

6.1 Inclusion and Exclusion Criteria 

6.1.1 Key Inclusion Criteria 

Patients em olled in the trial needed to meet all of the following criteria: 

• In the judgment of the site local heaii team, the patient was adequately treated per 
applicable standai·ds (including medical management) and stable for at least 30 days as 
follows: 
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− Optimized medical therapy for TR treatment (e.g., diuretics) 
− Medical and/or device therapy if needed for mitral regurgitation, atrial fibrillation, 

coronary artery disease and HF. 
The Eligibility Committee confirmed that the patient was adequately treated medically. 

• Patient was symptomatic with severe TR despite optimal treatment as described above.  
• TR severity was based on a qualifying TTE and confirmed by the echocardiography core 

laboratory (ECL). Note: If any cardiac procedure(s) occurred after eligibility was 
determined, TR severity was reassessed 30 days after the cardiac procedure(s). 

• The cardiac surgeon on the site local heart team concurred that the patient was at 
intermediate or greater estimated risk for mortality or morbidity with tricuspid valve 
surgery. 

• NYHA Functional Class II, III or ambulatory class IV. 
• In the judgment of the TriClip implanting investigator, femoral vein access was feasible 

and could accommodate a 25 Fr catheter. 
• Age ≥18 years at time of consent. 
• Patient provided written informed consent prior to any trial related procedure. 

6.1.2 Key Exclusion Criteria 

Patients enrolled in the trial could not have any of the following criteria: 

• Systolic pulmonary artery pressure (sPAP) >70 mmHg or fixed pre-capillary pulmonary 
hypertension assessed by right heart catheterization. 

• Severe uncontrolled hypertension (systolic blood pressure ≥180 mmHg and/or diastolic 
blood pressure ≥110 mmHg). 

• Prior tricuspid valve procedure that would interfere with placement of the TriClip device. 
• Indication for left-sided cardiac intervention (e.g., severe aortic stenosis, severe mitral 

regurgitation) or pulmonary valve correction in the prior 60 days. Note: Patients with 
concomitant mitral and tricuspid valve disease had the option of mitral regurgitation 
treatment and waiting 60 days prior to TriClip trial eligibility reassessment. 

• Pacemaker or implantable cardioverter defibrillator (ICD) leads that would prevent 
appropriate placement of the TriClip device. 

• Tricuspid valve stenosis, defined as a tricuspid valve orifice ≤1.0 cm2 and/or mean gradient 
≥5 mmHg assessed by the ECL. 

• Left ventricular ejection fraction (LVEF) ≤20%. 
• Tricuspid valve leaflet anatomy which may preclude clip implantation, proper clip 

positioning on the leaflets, or sufficient reduction in TR. This may include: 
− Calcification in the grasping area 
− Severe coaptation defect (>2 cm) of the tricuspid leaflets 
− Severe leaflet defect(s) preventing proper device placement 
− Ebstein anomaly 

• Tricuspid valve anatomy not evaluable by transthoracic echocardiogram (TTE) or 
transesophageal echocardiography (TEE). 

• Active endocarditis, active rheumatic heart disease, or leaflets degenerated from rheumatic 
disease (i.e., noncompliant and perforated). 

• Myocardial infarction (MI) or known unstable angina within 30 days. 
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• Percutaneous coronaiy intervention within 30 days. 
• Hemodynamic instability defined as systolic blood pressure <90 mmHg with or without 

afterload reduction, cardiogenic shock, or the need for inotrnpic suppo1i or intra-ao1iic 
balloon pump or other hemodynainic suppo1i device. 

• Cerebrovasculai· accident (CVA) within 90 days. 
• Chronic hemodialysis. 
• Bleeding disorders or hypercoagulable state. 
• Active peptic ulcer or active gastrointestinal (GI) bleeding. 
• Contraindication, allergy, or hypersensitivity to dual antiplatelet and anticoagulant therapy. 

Note: Contraindication to either antiplatelet or anticoagulant therapy (individually not both 
therapies) was not an exclusion criterion. 

• Ongoing infection requiring cunent antibiotic therapy (if temporaiy illness) . Note: Patients 
could emoll 30 days after discontinuation of antibiotics with no active infection. 

• Known allergy or hypersensitivity to device materials. 
• Evidence of intracai·diac, inferior vena cava (IVC), or femoral venous mass, thrombus, or 

vegetation. 
• Life expectancy <12 months. 
• Pregnant or nursing subjects and those who plan pregnancy during the clinical investigation 

follow-up period. Female subjects of child-beai·ing potential were required to have a 
negative pregnancy test done within 7 days of the baseline visit. Female patients of 
childbearing potential instructed to use safe contl'aception. 

• Presence ofother anatoinic or comorbid conditions, or other medical, social, or 
psychological conditions that, in the investigator 's opinion, could liinit the subject 's ability 
to paiticipate in the clinical investigation or to comply with follow-up requirements, or 
impact the scientific soundness of the clinical investigation results. 

6.2 Follow-up Schedule 

Patient follow-up schedule is shown in Table 3. 

Table 3. Follow-up Schedule. 

Baseline 

Procedure/ 
Treatment Visit 
(:514 Days from 
Randomization) 

Discharge 
(>16 Hours 

Post-
procedure) 

30 days 
(-3/+14 
Days) 

6 
Month 

(±28 
days) 

12 and 18 
Months & 
Annually 
Years 2-5 

(±28 Days) 

Physical 
exam and vital 
signs 

X X X X X X 

Cardiovascular 
medications X X X X X X 

Echocardiogram X x # (TEE only) X(TTE 
Only) 

X(TTE 
only) 

X(TTE 
Only) 

x i (TTE 
only) 
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(TTE 
only) 

CT* X X 
X (1 year 

only) 

MRI* X X 

CBC with 
differentials and 
platelet count 

X X X X X 

Gamma-GGTt , 
BNP or NT-
pro BNP, CK or 
CK-MB, BUN, 
se1u m 
creatinine, AST, 
ALT, INR 
(while on 
anticoagulation), 
bilimbin, semm 
sodium 

X X X X X 

KCCQ X x,r x,r xt,r 

SF-36 X x,r X (I and2 
year only? 

6-minute walk 
test X x,r xt,r 

NYHA X X x,r x,r x,r 
12-leadECG X X X X X X 

Modified 
Rankin Scale1 X X X X 

CT: computed tomography; MRI: magnetic resonance imaging; CBC: complete blood count; GGT: 
gamma-glutamyl transferase; BNP: B-type natriuretic peptide; NT-proBNP: N-tenninal pro B-type 
natriuretic peptide; CK: creatine kinase; CK-MB: creatine kinase myocardial band; BUN: blood 
urea nitrogen; AST: aspartate aminotransferase; ALT: alanine transaminase; INR: international 
normalized ratio; KCCQ: Kansas City Cardiomyopathy Questionnaire; SF-36: 36-Item Sho1i Fo1m 
Survey; NYHA: New York Heaii Association; ECG: electrocai·diogram; TTE: transthoracic 
echocai·diograin; and TEE: transesophageal echocai·diography. 
*only required for patients in the imaging sub-study. 
to nly required for sites with capability. 
tNot required at 18 months. 
1Only required at visit after onset of stroke, ifstroke occun ed. 
"-These assessments were to be completed by blinded personnel. 
~ot required for control patients. 
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6.3 Study Blinding (Randomized Cohort) 

Study blinding for the Randomized Coho1i was as follows: 

• Investigators: Unblinded to treatment group. 
• Research staff administering the KCCQ, 6-minute walk test, SF-36, and NYHA: Blinded to 

treatment group. 
• Sonographers performing follow-up echocardiograms: Unblinded to treatment group as 

device is visible on TTE. 
• Patients: Unblinded to treatment group. (Note: It is unknown ifsite echocardiographers 

discussed follow-up TR severity or other echocardiographic findings with patients). 
• Clinical Events Committee (CEC): Unblinded to treatment group. 

6.4 Statistical Analysis Populations 

The analysis populations for the Randomized Coho1i and Single-Ann Coho1i are shown in Table 4. 

Table 4. Statistical Analysis Populations 

Analysis Population Definition 

Randomized Cohort 

Intent-to-Treat (ITT) All patients randomized in the trial. 

As-Treated (AT) ITT patients grouped by treatment received.* 

Per Protocol (PP) 
ITT patients who received assigned randomized treatment 
according to protocol and followed all major study 
requirements. 

Attempted Procedure (AP) 
Patients randomized to the device group with an attempted 
TriClip procedure (i.e., femoral vein puncture perfo1med). 

Single-Arm Cohort 

Attempted Procedure (AP) 
Patients with an attempted TriClip procedure (i.e., femoral vein 
puncture perfo1med). 

*Device patients who died or had heaii failure hospitalization prior to the TriClip procedure 
are considered to be in the Control group regai·dless of randomization. Device patients who 
died or had heaii failure hospitalization after (but not prior to) a TriClip procedure are 
considered to be in the device group regai·dless of randomization. Patients who did not 
experience death or heaii failure hospitalization at any time during follow-up were assigned to 
the group that constituted >50% of their follow-up duration. 

6.5 Randomized Cohort Endpoints 

6.5.1 Primary Endpoint 

The primaiy endpoint was a hierai·chical composite of the following components at 12 months: 
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• Time to all-cause mortality or tricuspid valve surgery 
• Number of HF hospitalizations 
• Improvement of ≥15 points in KCCQ overall summary score (KCCQ score, hereafter) from 

baseline 

HF hospitalization included any of the following: 

• Hospitalization (≥24 hours) with the primary reason for admission being acute 
decompensated HF and administration of intravenous or mechanical HF therapies. 

• An unscheduled or unplanned admission (≥24 hours) to the emergency department, hospital 
outpatient observation unit, or hospital inpatient unit, and intravenous administration of 
diuretic therapy. Overnight stays for intravenous administration of diuretic therapy at 
nursing home facilities, physical rehabilitation or extended care facilities, including 
hospice, are included in the definition of hospitalization if related to HF. 

• Patient arrived in the emergency department with clinical presentation meeting the criteria 
of HF but died in the emergency department before hospital admission. 

Elective HF “tune-ups” that occur following the TriClip procedure (i.e., administration of IV 
diuretics unrelated to a specific adverse event) and prolonged index hospitalization did not count as 
an HF hospitalization. 

6.5.1.1 Statistical Analysis Plan 

The null (H0) and alternative (H1) hypotheses for the primary endpoint were as follows: 

H0: None of the components is different between the TriClip and control groups 
H1: At least one component is different between the TriClip and control groups 

The alternative hypothesis was that the TriClip group is superior to the control group, which was 
tested using the Finkelstein-Schoenfeld methodology (Finkelstein et al. 1999) at a two-sided 
significance level of 5%. The primary analysis population was the ITT population. A sample size 
of 350 randomized patients was simulated to provide approximately 83% power to reject the null 
hypothesis at a two-sided significance level of 5%.  

As a supplementary analysis, the win-ratio approach (Pocock et al. 2012) was used to evaluate the 
treatment effect of the composite endpoint. In the analysis, each pair of patients from the device 
group and the control group were compared in the order of the hierarchy defined above; and the 
win ratio was defined as the number of winners divided by the number of losers in the device 
group (see appendix for details).  

6.5.1.2 Interim Analysis: Sample Size Re-estimation 

An adaptive design with sample size re-estimation was planned for when the first 150 randomized 
patients completed the 12-month follow-up visit. At that time, an independent statistician was to be 
unblinded to the interim data and calculate the conditional power for the primary endpoint. This 
would determine whether the primary endpoint could be assessed with the original 350-patient 
sample size, or an increased sample size would be needed. The randomized enrollment was to 
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continue until at least the re-estimated sample size was reached. 

6.5.1.3 COVID-19 Censoring 

In patients whose death or hospitalization was adjudicated by the CEC as COVID-19 related, these 
events and all subsequent primaiy endpoint outcomes (if any) were censored in the primaiy 
analysis. 

6.5.2 Powered Secondary Endpoints 

Four powered secondaiy endpoints were assessed hierai·chically at 12 months (see Table 5). 

Table 5. Ordered List of Secondary Endpoints for Hierarchical T estin~ - Randomized 
Cohort. 

Order 
Secondary 
Endpoint Null and Alternative Hypotheses Analysis 

Population 
Significance 

Level 

I 

Freedom from 
MAEs at 30 
days post-
procedure 

H0 : Pv(MAEs) ~ 90% 
H1: Pv(MAEs) > 90% 

AP 
2.5% 

( one-sided) 

2 

Change in 
KCCQ score 
at 12 months 
over baseline 

H0 : µv(t:,.KCCQ) - µc(t:,.KCCQ) = 0 

H1: µv(t:,.KCCQ) - µc(t:,.KCCQ) * 0 
ITT 

5% 
(two-sided) 

3 

TR reduction 
to moderate or 
less at 30-day 
visit 

H0 : Pv(TR ~ 2) - Pc(TR ~ 2) = 0 
H1 : Pv(TR ~ 2) - Pc(TR ~ 2) * 0 

ITT 
5% 

(two-sided) 

4 

Change in 
6MWD at 12 
months over 
baseline 

H0 : µv(t:,.6MWD) - µc(t:,.6MWD) = 0 

H1 : µv(t:,.6MWD) - µc(!:,.6MWD) * 0 
ITT 

5% 
(two-sided) 

MAEs: major adverse events, including cardiovascular mortality, new onset renal failure, 
endocai·ditis requi1ing surge1y, and non-elective cai·diovascular surge1y for TriClip device­
related adverse events post-index procedure; KCCQ: Kansas City Cardiomyopathy 
Questionnaire; 6MWD: 6-minute walk distance; AP: attempted procedure; ITT: intent-to-treat; 
Ho: null hypothesis; H1: alternative hypothesis; .Po(MAEs): propo1iion of Tri Clip patients free 
from MAEs; po(Af<CCQ) and µc(Af<CCQ): mean KCCQ score change in Tri Clip and control 
patients; .Po(TR~2) and Pc(TR~2): propo1iion of Tri Clip and control patients with ~moderate 
TR; po(!:,.6MWD): mean 6MWD change in TriClip and control patients. 

6.5.3 Descriptive Endpoints 

The following descriptive endpoints were evaluated through 12 months in the Randomized Coho1i: 
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• Technical success at exit from procedure room: Alive with successful access, delivery and 
retrieval of the device delivery system, and deployment and correct positioning of a 
TriClip, and no need for additional unplanned or emergency surgery or re-intervention 
related to the device or access procedure. 

• Device success at 30 days post-procedure: Alive with original intended TriClip(s) in place, 
and no additional surgical or interventional procedures related to access or the device since 
completion of the original procedure and with intended performance of the TriClip(s), 
defined as ≥1 grade TR severity improvement with no embolization, single leaflet device 
attachment, or CEC-adjudicated device-related events. 

• Procedural success at 30 days post-procedure: Device success and no device or procedure-
related serious adverse events. 

• Incidence of peripheral edema requiring hospitalization at 12 months and annually through 
60 months. 

• Incidence of ascites at 12 months, and annually through 60 months. 
• Incidence of intravenous (IV) diuretic administration (including outpatient clinics) at 12 

months and annually through 60 months. 
• Change in KCCQ score from baseline through 30 days, 6 months, 12 months and annually 

through 60 months. 
• SF-36 quality of life score at baseline and change from baseline at 30 days, 12 months and 

24 months. 
• Change in NYHA Functional Class from class III/IV to class I/II from baseline to 30 days, 

6 months, 12 months and annually through 60 months. 
• Change in 6-minute walk distance (6MWD) from baseline through 30 days, 6 months, 12 

months and annually 60 months. 
• Change in BNP/NT-proBNP from baseline through 30 days, 6 months, 12 months, and 

annually through months. 
• Change in gamma-GGT from baseline through 30 days, 6 months, 12 months, and annually 

through 60 months. 
• Change in patient weight from baseline through 30 days, 6 months, 12 months and annually 

through 60 months. 
• Change in kidney function (assessed using eGFR) from baseline through 30 days, 6 

months, 12 months and annually through 60 months. 
• Change in liver function/MELD score from baseline through 30 days, 6 months, 12 months 

and annually through 60 months. 
• Echocardiographic endpoints assessed from baseline through 30 days, 6 months, 12 months 

and annually through 60 months: 
o TR severity grade 
o Tricuspid valve annulus diameter 
o Effective regurgitant orifice area (EROA) 
o Regurgitant volume 
o Vena contracta width 
o Right ventricular end diastolic dimension (RVEDD) 
o Right ventricular fractional area change 
o Left ventricular end diastolic volume (LVEDV) 
o Left ventricular end systolic volume (LVESV) 
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o Tricuspid annular plane systolic excursion (TAPSE) 
o Cardiac output 
o Forward stroke volume (left ventricle) 
o Inferior vena cava dimension 

6.6 Single-Arm Cohort Endpoints 

6.6.1 Primary Endpoint 

The primary endpoint was survival at 12 months plus a KCCQ score improvement of ≥10 points 
compared to baseline. 

6.6.1.1 Statistical Analysis Plan 

The null (𝐻𝐻0) and alternative (𝐻𝐻1) hypotheses for primary endpoint were as follows: 

𝐻𝐻0: 𝑃𝑃𝐷𝐷 ≤ 30% 
𝐻𝐻1: 𝑃𝑃𝐷𝐷 > 30% 

where 30% was a performance goal based on the expected TriClip patient survival rate and the 
KCCQ result observed in the COAPT trial control group (NCT01626079; Stone et al. 2018). The 
alternative hypothesis was tested at a one-sided significance level of 2.5% in the AP population. 

Assuming that the proportion of surviving patients with at least 10-point improvement in KCCQ 
score at 12 months from baseline was 50% and a 15% attrition rate, sample sizes of 100 and 200 
patients were estimated to provide about 90% and 95% power, respectively, to reject the null 
hypothesis at a one-sided significance level of 2.5%. 

6.6.1.2 Interim Analysis: Group Sequential Design 

A group sequential design was implemented for the primary endpoint of the Single-Arm Cohort, 
which consisted of one interim analysis and one final analysis. The interim analysis was to be 
performed when the first 100 enrolled patients completed 12-months follow-up, with the p-value 
compared to a one-sided significance level of 1.25%. If the primary endpoint was not to be met at 
the interim analysis, it would be re-analyzed when 200 enrolled patients completed 12-month 
follow-up, with the p-value compared to a one-sided significance level of 1.68% to maintain an 
overall Type I error rate of 2.5%. 

6.6.2 Powered Secondary Endpoints 

Five powered secondary endpoints were assessed hierarchically at 12 months (see Table 6). 
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Table 6. Ordered List of Secondary Endpoints for Hierarchical Testing - Single-Arm 
Cohort. 

Order Secondary 
Endpoint 

Null and Alternative Hypotheses Analysis 
Population 

Significance 
Level 

1 

TR reduction by 
at least one grade 
at 30 days post-
procedure 

H0 : Pv(l!.TR ~ 1) ~ 50% 
H1 : Pv(l!.TR ~ 1) > 50% 

AP 
2.5% 

( one-sided) 

2 
Freedom from 
MAEs at 30 days 
post-procedure 

H0 : Pv(MAEs) ~ 80% 
H1 : Pv(MAEs) > 80% 

AP 
2.5% 

( one-sided) 

3 

Change in 
6MWD at 12 
months over 
baseline 

H0 : µv(l!.6MWD) ~ 0 
H1 : µv(l!.6MWD) > 0 

AP 
2.5% 

( one-sided) 

4 

Freedom from all-
cause m01iality 
and tricuspid 
valve surge1y at 
12 months 

H0 : Pv(Survival) ~ 65% 
H1 : Pv (Survival) > 65% 

AP 
2.5% 

( one-sided) 

5 
RecmTentHF 
hospitalizations at 
12 months 

H0 : Av(PRE) ~ Av(POST) 
H1 : Av(PRE) > Av(POST) 

AP 
2.5% 

( one-sided) 

TR: tricuspid regurgitation; MAEs: major adverse events, including cardiovascular mo1iality, 
new onset renal failure, endocarditis requiring surge1y , and non-elective cardiovascular 
surge1y for Tri Clip device-related adverse events post-index procedure; 6MWD: 6-minute 
walk distance; AP: attempted procedure; HF: heart failure; Ho: null hypothesis; Hi: alternative 
hypothesis; Pn(ll~l): propo1iion of Tri Clip patients with TR reduction by at least 1 grade; 
Pn(MAEs): probability of freedom from any MAE; po(ll6MWD): mean 6MWD change; 
,fo(PRE) and Ao(POST): annualized event rates for recurrent HF hospitalizations within 12 
months pre- and post-procedure. 

6.6.3 Descriptive Endpoints 

The descriptive endpoints evaluated in the Randomized Cohort were also evaluated through 12 
months in the Single-Ann Coho1i. 

7 Pivotal Trial Results 

7.1 Patient Accountability 

A total of 936 eligible patients were emolled between August 21 , 2019, and June 29, 2022, at 75 
sites in the US, Canada, and Europe. Of these patients, 901 were approved by the Eligibility 
Committee and were randomized or had an attempted procedure, including 141 in the Roll-in 
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Cohort, 572 in the Randomized Cohort, and 188 in the Single-Alm Coho1i . Patient accountability 
is shown in Figure 6. As planned, the primaiy endpoint analysis was perfonned on the first 350 
patients (296 in the US, 38 in Canada, and 16 in Europe) in the Randomized Coho1i and the first 
100 patients with an attempted procedure in the Single-AI·m Coho1i. 

- E><clu sion criteria present 
(site assessed): 383 

- Not all inclusion criteria met 
(site assessed): 213 

- Patient/ fa mily withdrew 
consent: 87 

- Enrollment d osed : 40 
- Patient ded ined to proceed 

with screening: 14Informed consent 
- Site chose differen t

N=Z170 
treatment plan: 14 

I - Death: 8 
- Insurance denial: Z 

Echocardiography Core Laboratory (ECL)/ 
Elicibility Committee (EC) review - N=Z06 TR not severe 

N=1409 (assessed by ECL) 

1-------~ - N=175 Anatomy not1+ appropriate (assessed by 
EC) 

Approved - N=9Z Not adequately
N: 936 managed (assessed by EC) 

,,.........--..·---··+ ··..····.................-...............4-................................................................,, 
f Randomized Cohort Sirele-Arm Cohort Roll-in Cohort i 
: Approved; 589 Approved: ZOO Appr011ed: 147 ; 
: Randomized: 572 Attempted: 188 Attempted : 141 ! 
;•:::::::::::::::::::c 1 ,:::::::::::::::::::::::::::::::::::::• 1 ::::::::::::::::::::::::::::::::::::::::1 •::::::::::::::::::<, 
: r-----L-----~ ,-----_._----~ ~----------"-----~ ,

! Primary Analysis Population Primary Analysis Population All attempted prior to 350th patient 1! N=350 (first randomized) N=lOO (first attempted) randomi zed: N=l35 (first attempted) i 
'I .__________, L----------~ '~--------------'' 
\ .....__ ------.... ---------------------------------- -------------------------------------------....-- ----------------· ·--· ·-----------~"" 

Figure 6. Patient Accountability. 

7.2 Demographics and Baseline Characteristics 

Patient demographics and baseline chai·acteristics for the primaiy analysis population of the 
Randomized Coho1i and Single-Alm Coho1i are shown in Table 7. 

Over 90% of Randomized Cohort patients had functional TR and atrial fibrillation. ToITential TR 
was present in approximately halfof the patients in each group. No randomized patient had CIED­
related TR. Medication use at baseline was similai· between the two randomized groups. In all, 
demographics and baseline characteristics were similar between Randomized Coho1i treatment 
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groups. 

Approximately 86% of Single-Alm Coho1i patients had functional TR and 93% had atrial 
fibrillation. A small propo1iion (5.1%) of Single-Alm Coho1i had CIED-related TR. Compared to 
the Randomized Coho1i, a higher propo1i ion of Single-Alm Coho1i patients had ton ential TR 
(74.0% vs. 50.9%) and had a pacemaker or defibrillator. Patients in the Single-Alm Coho1i had 
larger coaptation gaps than those in the Randomized Cohort. Baseline covariate differences were 
expected as TR severity and complex tricuspid anatomy were considered when assigning patients 
to the Randomized or Single-Alm Coho1i . 

Table 7. Demographics and Baseline Characteristics - Primary Analysis Population. 

Demographics and Baseline 
Characteristics 

Summary Statistic* 
Randomized Cohort (N=350) Single-Arm 

Cohort 
(N=100) 

Device 
(N=175) 

Control 
(N=175) 

Demographics 

Age 78.0 ± 7.4 (175) 77.8 ± 7.2 (175) 80.4 ± 6.2 (100) 

Sex 

Male 44.0% (77/175) 46.3% (81/175) 47.0% (47/100) 

Female 56.0% (98/175) 53.7% (94/175) 53.0% (53/100) 

Race 

Caucasian 85.1% (149/175) 81.7% (143/175) 87.0% (87/100) 

Black/ African American 4.0% (7/175) 5.7% (10/175) 7.0% (7/100) 

Asian 4.0% (7/175) 4.0% (7/175) 3.0% (3/100) 

American Indian/ Alaska Native 0.6% (1/175) 0.0% (0/175) 0.0% (0/100) 

Native Hawaiian/Pacific Islander 0.0% (0/175) 0.0% (0/175) 0.0% (0/100) 

Declined or unable to disclose 6.3% (11/175) 8.6% (15/175) 3.0% (3/100) 

Ethnicity 

Hispanic or Latino 2.9% (5/175) 5.1% (9/175) 4.0% (4/100) 

Not Hispanic or Latino 93.1% (163/175) 87.4% (153/175) 94.0% (94/100) 

Declined/unknown 4.0% (7/175) 7.4% (13/175) 2.0% (2/100) 

Body mass index (BMI, kg/m2) 27.0 ± 5.8 (175) 26.9 ± 5.2 (175) 26.3 ± 5.3 (100) 

Medical history 

Atrial fibrillation 87.4% (153/175) 93.1 % (163/175) 93.0% (93/100) 

Chronic obstructive pulmona1y 
disease 

10.9% (19/175) 13.7% (24/175) 22.0% (22/100) 

CRT/CRT-D/ICD/pe1manent 
pacemaker 

16.0% (28/175) 13.7% (24/175) 35.0% (35/100) 

Dyslipidemia 66.9% (117/175) 52.6% (92/175) 64.0% (64/100) 
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Hype1tension 81.1% (142/175) 80.6% (141/175) 83.0% (83/100) 

Liver disease 6.3% (11/175) 9.1% (16/175) 3.0% (3/100) 

Renal disease 35.4% (62/175) 35.4% (62/175) 36.0% (36/100) 

Peripheral vascular disease 9.1 % (16/175) 10.3% (18/175) 11 .0% (11/100) 

Prior ao1tic valve intervention 15.4% (27/175) 15.4% (27/175) 11 .0% (11/100) 

Prior mitral valve intervention 25.7% (45/175) 24.0% ( 42/175) 36.0% (36/100) 

Echocardiography measurements 

TR severity 

Trace 0.0% (0/173) 0.0% (0/165) 0.0% (0/96) 

Mild 0.0% (0/173) 0.0% (0/165) 0.0% (0/96) 

Moderate 2.3% ( 4/173) 1.2% (2/165) 0.0% (0/96) 

Severe grade 3 (severe) 25.4% (44/173) 29.7% (49/165) 9.4% (9/96) 

Severe grade 4 (massive) 21.4% (37/173) 18.2% (30/165) 16.7% (16/96) 

Severe grade 5 (toITential) 50.9% (88/173) 50.9% (84/165) 74.0% (71/96) 

TR etiology 

Functional 94.8% (165/174) 92.9% (158/170) 85.9% (85/99) 

Degenerative 2.3% (4/174) 1.2% (2/170) 5.1% (5/99) 

Mixed 2.9% (5/174) 5.9% (10/170) 4.0% (4/99) 

Pacer-related 0.0% (0/174) 0.0% (0/170) 5.1% (5/99) 

Coaptation gap (mm) 5.5 ± 1.8 (137) 5.2 ± 1.7 (142) 7.4 ± 2.7 (75) 

Health status 

KCCQ overall summaiy score 56.0 ± 23.4 (175) 54.1 ± 24.2 (174) 54.5 ± 22.6 (99) 

6MWD(m) 
240.5 ± 117.1 

(164) 
253.6 ± 129.1 

(169) 
237.7 ± 120.4 

(97) 

NYHA functional class 

Class I 0.0% (0/175) 0.0% (0/175) 0.0% (0/100) 

Class II 40.6% (71/175) 44.6% (78/175) 41.0% (41/100) 

Class III 57.1% (100/175) 52.0% (91/175) 53.0% (53/100 

Class IV 2.3% (4/175) 3.4% (6/175) 6.0% (6/100) 

Medication use 

Beta-blockers 72.6% (127/175) 73.1 % (128/175) 74.0% (74/100) 

ACE-I or ARBs 42.3% (74/175) 45.1 % (79/175) 41.0% (41/100) 

Vasodilators 10.9% (19/175) 12.0% (21/175) 12.0% (12/100) 

Dimetics 97.1% (170/175) 98.9% (173/175) 98.0% (98/100) 

CRT: cai·diac resynchronization therapy; CRT-D: cardiac resynchronization therapy 
defibrillator; ICD: implantable cardioverter-defibrillator; KCCQ: Kansas City Cai·diomyopathy 
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Questionnaire; 6MWD: 6-minute walk distance; NYHA: New York Hea1t Association; ACE-I: 
angiotensin-conve1ting enzyme 1; ARBs: angiotensin receptor blockers. 
*continuous measures - Mean± standard deviation (total no.); Categorical measures - % 
(no./total no.) 

FDA Comment: Key observations are as follows: 
• A majority (53% to 55%) of enrolled patients were female. 
• >80% were Caucasian . 
• 87% to 93% had atrial fibrillation. 
• Approximately 35% had renal disease. 
• 97% had at least grade 3 TR and >50% had toITential TR. 
• The average KCCQ score was in the mid-50s. 
• The 6MWD was 240.5 ± 117.1 meters in randomized TriClip patients and 253.6 ± 129.1 

meters in randomized control patients. 
• Approximately 40% were NYHA Class II and 52% to 57% were Class III. 

7.3 Procedural Information 

The TriClip procedure was perfo1med under general anesthesia with echocardiographic (TEE) and 
fluoroscopic guidance. Procedural data for the Randomized Coho1t and Single-Ann Coho1t AP 
Populations are shown in Table 8. TriClip was successfully implanted in 170 of the 172 (98.8%) 
patients with an attempted procedure in the Randomized Coho1t and in 98 of the 100 patients with 
an attempted procedure in the Single-Alm Coho1t , with approximately 85% of patients receiving 
two or three Tri Clip devices. 

Table 8. Procedural Data - AP Population. 

Procedural Data 

Summary Statistic* 

Randomized Cohort 
(Device Arm) 

(N=l 72) 

Single-Arm Cohort 
(N=l00) 

Number of clips implanted 2.2 ± 0.7 (172) 2.2 ± 0.8 (100) 

0 clips 1.2% (2/172) 2.0% (2/100) 

I clip 10.5% (18/172) 12.0% (12/100) 

2 clips 61.0% (105/172) 49.0% (49/100) 

3 clips 24.4% ( 42/172) 35.0% (35/100) 

4 clips 2.9% (5/172) 2.0% (2/100) 

Device used 

TriClip (first-generation) 47.1 % (81/172) 67.0% (67/100) 

TriClip G4 52.9% (91/172) 33.0% (33/100) 

Total procedure time (min) 151.0 ± 71.7 (171) 153.5 ± 65.3 (100) 
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Table 8. Procedural Data - AP Population. 

Procedural Data 

Summary Statistic* 

Randomized Cohort 
(Device Arm) 

(N=l 72) 

Single-Arm Cohort 
(N=l00) 

Device time (min) 89.7 ± 66.4 (168) 84.4 ± 58.8 (100) 

Fluoroscopy exposure (min) 31.9 ± 23.5 (171) 33.0 ± 22.3 (99) 

*continuous measures - Mean± standard deviation (total no.); Categorical measures - % 
(no./total no.) 

7.4 Randomized Cohort Results 

7.4.1 Primary Endpoint 

The Randomized Coho1i primaiy endpoint analysis results are shown in Table 9. The Finkelstein­
Schoenfeld test statistic result was 2.16 with a 2-sided p-value of 0.0311, which is less than the 
pre-specified two-sided significance level of 0.05. Thus, the primaiy endpoint was met indicating 
the Tri Clip group was superior to the control group. 

Table 9. Primary Analysis Result-Randomized Cohort ITT Population. 

p-Value Significance Level 
Primary Endpoint Test Statistic 

(2-sided) (2-sided) 
Result 

Finkelstein-Schoenfeld 
2.16 0.0311 0.05 analysis 

Superiority 
endpoint met 

The supplemental win ratio analysis is shown in Figure 7. The win ratio of the Tri Clip group vs. 
the control group was 1.44 (95% confidence interval of 1.03 - 2.08). 
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Device Control 
N = 175 N = 175 

30,625 Patient Pairs 

Device Win Control WinI 
Death or TV 

2,884 (9.4%) 25,095 Ties (81.9%~ 2,646 (8.6%) 
surgery 

l 
#ofHFH 1,937 (6.3%) 20,138 Ties (65.8%~ 3,020 (9.9%) 

KCCQ-OS 
~°21 5points 6,425 (21.0%) 11 588 Ties 37.8% 2,125(6.9%) 

11,246Wins 11,588 Ties 7,791Wins 
36.7% 37.8% 25.4% 

2 6
Win Ratio = \\9~ = 1.44 (95% Cl : [1.03, 2.08]) 

Figure 7. Win Ratio Analysis of the Randomized Cohort Primary Endpoint- ITT 
Population. TV: tricuspid valve; HFH: heart failure hospitalization; KCCQ-OQ: Kansas 
City Cardiomyopathy Questionnaire Overall Summa1y Score. 

FDA Comment: The primaiy endpoint analysis showed superiority of the TriClip group vs. the 
control group for the hierarchical composite endpoint of death or tricuspid valve surge1y, 
number of HF hospitalizations, and a ~15-point KCCQ improvement tested using the 
Finkelstein-Schoenfeld method, and the win-ratio point estimate was 1.44 in favor of the Tri Clip 
group. The Panel will be asked to discuss the clinical significance of these results. 

7.4.2 Sensitivity Analyses 

Four planned sensitivity analyses were perfo1med on the primaiy endpoint as follows: 

• AT Population 
• PP Population 
• Four-component hierai·chy: (1) death, (2) tricuspid valve surge1y, (3) number of HF 

hospitalizations, and (4) ~15-point KCCQ score improvement. 
• COVID-19. COVID-19 related deaths or HF hospitalizations (including HF hospitalizations 

and KCCQ scores obtained subsequent to the initial HF hospitalization) included in the 
endpoint analysis. 

The results of the four sensitivity analyses ai·e shown in Table 10. 
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Table 10. Sensitivity Analyses of the Randomized Cohort Primary Endpoint. 

Sensitivity Analysis 
Finkelstein-Schoenfeld 

p-value (two-sided) 
Win Ratio 
(95% CI) 

Result 

AT Population 0.0126 
1.55 

[1.10, 2.24] 
Endpoint 

met 

PP Population 0.0652 
1.39[0.97, 

2.05] 
Endpoint 
not met 

Four-component hierarchy 
(ITT) 

0.0362 
1.44 

[1.03, 2.08] 
Endpoint 

met 

COVID-19 inclusion (ITT) 0.0574 1.39 
[0.99, 2.00] 

Endpoint 
not met 

AT: as-treated; PP: per protocol; ITT: intent-to-treat. 

FDA Comment: The primaiy endpoint was met in the ITT and AT Populations but was not met 
in the PP Population. In addition, COVID-19 related deaths and HF hospitalizations as well as 
subsequent primaiy endpoint events, if any, were excluded from the primaiy analysis. When 
these events were included in the prima1y analysis, the primaiy endpoint was not met. The Panel 
will be asked to discuss the robustness of the su eriori of the TriCli to control. 

7.4.3 Results of Individual Components of the Primary Endpoint 

The results of the individual components of the primaiy endpoint ai·e shown as follows: 

• There was no difference in time to all-cause mortality or tricuspid valve surge1y between 
the TriClip and control gi-oups through 12 months (Figure 8). 
o Kaplan-Meier estimates for freedom from all-cause modality or tricuspid valve 

surge1y were 90.6% and 89.4% at 12 months for the TriClip group and the control 
group, respectively. 

• Freedom from HF hospitalization was numerically lower through 12 months in the device 
group compai·ed to the control gi-oup (Figure 9) . 

o Kaplan-Meier estimates for freedom from HF hospitalization at 12 months was 
84.5% for the TriClip group and 88.0% for the control group. 

o Annualized HF hospitalization rates were 0.22 and 0.17 for the TriClip group and 
the control group, respectively. 

• A significantly higher propo1i ion of Tri Clip patients had a KCCQ score improvement of 
~15 points from baseline to 12 months compared to control patients (50% vs. 26%, 
respectively, Figure 10). 
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80¾ 

60¾ 

-- De\•ice -- Con1rol 

SO¾ +--~--------~----------~ 
0 30 180 365 

Time After Randomization (Days) 

#At Risk 

Device 175 170 158 152 

Control 175 173 154 14? 

Fi2ure 8. Freedom from All-Cause Mortality or Tricuspid Valve Sur2ery 
through 12 Months - Randomized Cohort ITT Population. The 
confidence intervals were calculated without multiplicity adjustment. The 
adjusted confidence intervals could be wider than presented here. 
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Figure 9. HF Hospitalizations through 12 Months -Randomized Cohort ITT 
Population. The confidence intervals were calculated without multiplicity 
adjustment. The adjusted confidence intervals could be wider than presented here. 
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Figure 10. KCCQ Score Results at 12 Months - Randomized Cohort ITT Population. 

FDA Comment: The TRILUMINATE pivotal trial was an unblinded (open-label) RCT. Patient 
reported outcomes such as the KCCQ score could be subject to the placebo effect in an 
unblinded trial. The prima1y endpoint of the TRILUMINATE pivotal trial was met, driven only 
b KCC score im rovement in the device ·ou ; mortali or tricus id valve sur e1 rates 
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were similar between treatment groups, and the HF hospitalization rate was numerically higher 
in the TriClip group vs. the control group. The Panel will be asked to discuss the strengths and 
limitations of the prima1y endpoint results considering potential placebo effects and the lack of 
reduced mortality or HF hospitalization rates through 12 months in the TriClip group vs. the 
control group. 

7.4.4 Safety Results 

CEC-adjudicated adverse events through 12 months (unless othe1wise noted) are shown in Table 11 for 
the Randomized Coh011. Rates ofHF hospitalizations, cardiovascular m01iality, and tricuspid valve 
reinte1vention at 12 months as well as major bleeding and new onset renal failure at 30 days were 
numerically higher in the device group vs. the contrnl group. 

Table 11. CEC-Adjudicated Adverse Events through 12 Months -Randomized Cohort ITT 
Population. 

Event 

Summary Statistics 

Device Arm * 

(N=175) 
Control Arm t 

(N=175) 

All-cause mortality 8.6% (15, 15, 0, 0, 1) 7.4% (13, 13, 0) 

Cardiovascular (V ARC II definition) 6.3% (11 , 11 , 0, 0, 0) 4.6% (8, 8, 0) 

Heart failure-related 4.0% (7, 7, 0, 0, 0) 2.9% (5, 5, 0) 

Non-heart failure-related 2.3% (4, 4, 0, 0, 0) 1.7% (3, 3, 0) 

Non-cardiovascular (V ARC II definition) 2.3% (4, 4, 0, 0, 1) 2.9% (5, 5, 0) 

Hospitalization 36.0% (111 , 63, 2, 7, 2) 34.3% (100, 60, 0) 

Heart failure hospitalization 14.9% (35, 26, 1, 2, 0) 11.4% (8, 20, 0) 

Other cardiovascular hospitalization 9.1% (17, 16, 1, 5, 0) 9.1 %(21 , 16, 0) 

Non-cardiovascular hospitalization 21.7% (59, 38, 0, 0, 2) 21.1% (51 , 37, 0) 

Tricuspid valve surge1y 1.7% (3, 3, 2, 2, 0) 3.4% (6, 6, 0) 

Tricuspid valve interventiont 2.3% (4, 4, 3, 4, 0) 1.7% (3, 3, 0) 

Major bleeding (~BARC 3a)1 5.7% (10, 10, 0, 3, 0) 1.7% (3, 3, 0) 

New onset renal failure1 2.3% (4, 4, 0, 1, 0) 0.6% (1, 1, 0) 

Transient ischemic atta.ck (TIA) 0.6% (1, 1, 0, 0, 0) 0.0% (0, 0, 0) 

Stroke (V ARC II definition) 1.7% (3, 3, 0, 0, 0) 1.7% (4, 3, 0) 

Myocardial infarction (V ARC II definition)' 0.0% (0, 0, 0, 0, 0) 0.0% (0, 0, 0) 

Endocarditis requiring surge1y 1 0.0% (0, 0, 0, 0, 0) 0.0% (0, 0, 0) 
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Non-elective cardiovascular surge1y for 
TriClip-related adverse event post index 

procedure1 

0.0% (0, 0, 0, 0, 0) 0.0% (0, 0, 0) 

Cardiogenic shock 0.0% (0, 0, 0, 0, 0) 0.6% (1 , 1, 0) 

V ARC: Valve Acadeinic Research Conso1iium; BARC: Bleeding Academic Research 
Conso1iium; TIA: transient ischemic attack. 
*Event rate (no. of events, no. ofpatients, no. of device-related events, number ofprocedure­
related events, number of COVID-19-related events); event rate = no./total no. Number of 
COVID-19-related events includes related or possibly related events; this excludes events with 
unknown relatedness. 
tEvent rate (no. of events, no. ofpatients, number of COVID-19-related events) . 
*Tricuspid valve intervention includes reintervention for device group and first intervention for 
control group. 
1Per the study CEC cha1ier, myocardial infarction, bleeding, new onset renal failure, endocarditis 
requiring surge1y , and non-elective cardiovascular surge1y for TriClip-related adverse event post 
index procedure were adjudicated up to 30 days post treatment visit for the device and control 
groups. 

FDA Comment: At 12 months: 

• Rates of all-cause m01iality, cardiovascular moI1ality (HF and non-HF related), HF 
hospitalization, tricuspid valve intervention, major bleeding, and new onset renal failure 
were numerically higher in the TriClip group vs. the control group. 

• The tricuspid valve surge1y rate was numerically lower in the TriClip group vs. the 
control group. 

The Panel will be asked to comment on the clinical significance of these outcomes. 

7.4.5 Powered Secondary Endpoints 

The results of the powered seconda1y endpoints are shown in Table 12. The endpoints of freedom 
from MAEs at 30 days post-procedure, change in KCCQ score at 12 months vs. baseline, and TR 
reduction to moderate or less at 30 days were met. There was a numerically smaller reduction in 
6MWD at 12 months in the TriClip group vs. the control group (-8.12 vs. -25.17 meters), but the 
difference was not statistically significant, and standard deviations were large. 

Table 12. Summary of Powered Secondary Endpoint Results -Randomized Cohort ITT 
Population (Paired). 

Order 
Secondary 
Endpoint 

Summary Statistics 
p-Value Result 

Device Arm Control Arm 

1 Freedom from 98.3% - < 0.0001 Endpoint met 

FDA Executive Summaiy Page 36 of 83 



Pxxxxxx: Tri Clip G4 System - TRILUMINATE Pivotal Trial 

MAEs at 30 days 
post-procedure 

[96.3%, 100%]* 

2 
Change in KCCQ 
score at 12 months 
over baseline 

12.34 (1.75)t 0.61 (1.75)t < 0.0001 Endpoint met 

3 
TR reduction to 
moderate or less at 
30-day visit 

87.0% 
(141/162)l 

5.4% 
(8/147)l 

<0.0001 Endpoint met 

4 
Change in 6MWD at 
12 months over 
baseline1(meters) 

-8.12 (10.S0)t -25.17 (10.31)t 0.2482 
Endpoint 
not met 

MAEs: major adverse events, including cardiovascular m01iality, new onset renal failure, 
endocarditis requiring surge1y , and non-elective cardiovascular surge1y for Tri Clip device­
related adverse events post-index procedure; TR: tricuspid regurgitation; KCCQ: Kansas City 
Cardiomyopathy Questionnaire; 6MWD: 6-minute walk distance. 
*Kaplan-Meier estimate [95% confidence interval] 
tLeast square means (standard en or) from analysis ofcovariance (ANCOV A) model 
t% (no./total no.) 
1A KCCQ overall score of 0 and a 6MWD of 0 meter were imputed for patients who had a hea1i 
failure related cardiovascular death or tricuspid valve surge1y prior to 12 months. 

The individual MAE component rates are shown in Table 13. Of the MAEs, one case ofnew onset 
renal failure was adjudicated as procedure-related but not device-related. A second new onset renal 
failure case and the one cardiovascular m01i ality were adjudicated as neither procedure- nor 
device-related. 

Table 13. Results of Individual MAE Components at 30 Days 
- Randomized Cohort AP Population. 

MAE Component Event Rate* 

Cardiovascular m01iality 0.6% (1/172) 

New onset renal failure 1.2% (2/172) 

Endocarditis requiring surge1y 0% (0/172) 

Non-elective cardiovascular surge1y for 
TriClip device-related adverse events post 
index procedure 

0% (0/172) 

*% (no./total no.) 

7.4.6 Descriptive Endpoints 

7.4.6.1 Procedural Endpoints 

Technical success was achieved in 98.8% of Tri Clip patients, device success in 88.9%, and 
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procedural success in 87.0% (see Table 14). 

Table 14. Results of Procedural Endpoints -Randomized Cohort AP 
Population. 

Endpoints Results 

Technical success (at exit from procedure room) 98.8% (170/172) 

Device success (at 30 days post-procedure) 88.9% (144/162) 

Procedural success (at 30 days post-procedure) 87.0% (141/162) 

• Technical success was not achieved in 2 patients due to inability to successfully deploy the 
TriClip device. 

• Device success could not be evaluated in 10 patients due to missing TR grade assessment. 
In addition, device success was not achieved in 18 patients due to single leaflet device 
attachment (n=l 1), no reduction in TR (n=3), surge1y/intervention within 30 days post 
procedure (n=3), and death within 30 days post procedure (n=l ). 

• Procedural success was not achieved in the same 18 patients in whom device success was 
not achieved and in 3 additional patients who experienced a device- or procedure-related 
site-reported serious adverse event: single leaflet device attachment (n=l ; not confiimed by 
the ECL), rnptured chordae (n=l), and access site complication (n=l). 

7.4.6.2 Peripheral Edema Requiring Hospitalizations, Ascites, and IV Diuretic 
Administration 

Rates ofperipheral edema requiring hospitalizations, ascites, and IV dimetic administration (including 
at outpatient clinics) through 12 months were generally low in both treatment groups (Table 15). The 
annualized rates of peripheral edema requiring hospitalizations and ascites were numerically lower in 
the TriClip group vs. the control group, and the annualized rate of IV diuretics use was numerically 
higher in the TriClip group. 

Table 15: Peripheral Edema Requiring Hospitalizations, Ascites, and IV Diuretic 
Administration - Randomized Cohort ITT Population. 

Endpoints 
Device 

(N=175) 
Control 
(N=175) 

Difference 
[95% cir 

Incidence of peripheral edema requiring hospitalizations at 12 months 

Number of events 4 18 -
Total follow-up (patient-years)t 160.4 161.5 -

Annualized rate [95% CI]i 
0.02 

[0.01, 0.07] 
0.11 

[0.07, 0.18] 
-

Percent of patients with events 1.7% (3/175) 7.4% (13/175) 
-5.7% 

[-10.7%, -1.3%] 

Incidence of ascites at 12 months 
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Number of events 3 11 -
Total follow-up (patient-years)t 160.4 161.5 -

Annualized rate [95% CI]t 0.02 
[0.01, 0.06] 

0.07 
[0.04, 0.12] -

Percent of patients with events 1.7% (3/175) 6.3% (11/175) 
-4.6% 

[-9.3%, -0.4%] 

IV diuretics usage (including outpatient clinics) at 12 months1 

Number of days 191 159 -
Total follow-up (patient-years)t 160.4 161.5 -

Annualized rate [95% CI]t 1.19 
[1.03, 1.37] 

0.98 
[0.84, 1.15] -

Percent of patients with events 
14.9% 

(26/175) 
13.1% 

(23/175) 
1.71% 

[-5.64%, 9.07%] 

CI: confidence interval. The Cis were calculated without multiplicity adjustment. The adjusted 
Cis could be wider than presented here. 
*By the Newcombe score method. 
tTue total follow-up in patient-year is calculated as the sum of follow-up patient-years for each 
subject through the time period or end of study, whichever is earlier. 
tTue annualized event rate is calculated as total number of events divided by total follow-up 
year through each time period. 
1Administration of IV diuretics during the index procedure hospitalization or during the 
additional procedure hospitalization that was not due to an adverse event was excluded. 

7.4.6.3 KCCQ Score through 12 Months 

KCCQ scores and score changes through 12 months are shown in Figure 11 for the Randomized 
Coho1i ITT Population. On average, the KCCQ score increased by 15.2 points in the device group 
vs. 4.8 points in the control group through 12 months. 

FDA Executive Summaiy Page 39 of 83 



Pxxxxxx: Tri Clip G4 System - TRILUMINATE Pivotal Trial 
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Figure 11. KCCQ Score by Visit - Randomized Cohort ITT Population 
(Unpaired). The eITor bars are standard deviations. 
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7.4.6.4 SF-36 Score through 12 Months 

SF-36 scores through 12 months are shown in Figure 12 for the Randomized Cohort ITT 
Population. The mean physical component score increased by about 5 points through 12 months 
compared to the baseline in the TriClip group, while remaining mostly unchanged from baseline 
through 12 months in the control group. A similar trend was seen in the mental component score. 
The SF-36 score changes in the device group are considered clinically meaningful. 
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Figure 12. SF-36 Score by Visit- Randomized Cohort 
ITT Population (Unpaired). The enor bars are standard 
deviations. 

7.4.6.5 NYHA Functional Class through 12 Months 

The results for NYHA classifications by visit are shown in Figure 13 for the Randomized Coho1i 
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ITT Population. At baseline, 59% ofpatients in the TriClip group and 55% in the control group 
were in NYHA Ill/IV. At 12 months, fewer TriClip patients were in NYHA III/IV than the control 
patients (16% vs. 40%). 

■ NYHA I DNYHA II DNYHAID DNYHA IV 

100% 

16% 16% 

80% 40% 
,-.,. 37% 
'#-,._, 52%57% 
"'-= 60% .!!:! 52% -~ 64%A. ..... 
0 

40%-=(I) 51% 50% 
~ 
1il 
A. 45%20% 41% 

0% 
Baseline 30 Days 12 Months Baseline 30 Days 12 Months 
(N=l 75) (N=l67) (N=l49) (N=l 75) (N=l56) (N=l48) 

Device Control 

Note: Values ~ 1 % are not labeled. 

Figure 13. NYHA Functional Class by Visit - Randomized Cohort ITT Population 
(Unpaired). 

7.4.6.6 6MWD through 12 Months 

The unpaired results for 6MWD are shown in Figure 14 for the Randomized Cohort ITT 
Population. At 12 months, the 6MWD increased by about 28 meters from baseline in the device 
group, vs. about 13 meters in the contrnl group. 
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Figure 14. 6MWD by Visit-Randomized Cohort ITT 
Population (Unpaired). The eITor bars are standard deviations. 

7.4.6.7 Renal Function, Hepatic Function, Natriuretic Peptides, and Body Weight Endpoints 

Results of the laborato1y test and body weight endpoints are shown in Table 16. 

Table 16. Renal Function, Hepatic Function, Natriuretic Peptide, and Body Weight 
Endpoints - Randomized Cohort ITT Population. 

Endpoint Change Device Group Control Group Difference 
from Baseline to 12 

(N=175) (N=175) [95% cir 
Months 

LiGGT (U/L) 

Mean± SD (n) -13.2 ± 73.9 (87) -0.8 ± 56.0 (90) 

Median (QI , Q3) 

Range (min, max) 

-7.0 (-22.0, 2.0) 

(-547.0, 259.2) 

-2.5 (-17.0, 12.0) 

(-129.0, 302.4) 

-12.4 
[-31.9, 7.1] 

LIBNP (pg/mL) 

Mean± SD (n) -7.3 ±233.1 (68) 16.4 ± 273.6 (66) 

Median (QI , Q3) 

Range (min, max) 

6.2 (-72.5, 77.5) 

(-1005.0, 655.0) 

-10.5 (-73.0, 68.0) 

(-501.0, 1759.0) 

-23.7 
[-110.7, 63.3] 

liNT-proBNP (pg/mL) 

Mean± SD (n) 209.3 ± 1354.5 (51) -402.7 ± 2114.3 (51) 612.0 
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[-87.1 , 1311.1]184.0 (-223.0, 537.0) -40.0 (-734.0, 195.0)Median (Ql , Q3) 

(-4165.0, 6245.0) (-12862.0, 4225.0) Range (min, max) 

LIBody weight (kg) 

Mean± SD (n) -0.5 ± 4.7 (148) -1.0 ± 5.3 (147) 

Median (Ql , Q3) -0.2 (-2.3, 2.1) -0.7 (-3.6, 2.0) 0.5 
[-0.6, 1.7] 

Range (min, max) (-17.5, 22.7) (-22.0, 15.2) 

Af<idney function assessed by eGFR (ml/min/1.73 m2) 

Mean± SD (n) 0.1 ± 13.3 (138) -1.8 ± 11.9 (134) 

Median (Ql , Q3) -0.4 (-7.5, 7.6) -1.8 (-8.9, 5.5) 2.0 
[-1.0, 5.0] 

Range (min, max) (-34.0, 60.0) (-27.9, 35.2) 

&iver function assessed by MELD score 

Mean± SD (n) -0.6 ± 4.6 (114) 0.7 ± 4.4 (106) 

Median (Ql , Q3) 0.0 (-2.0, 2.0) 0.5 (-1.0, 3.0) 
-1.2 

[-2.4, -0.0] 
Range (min, max) (-22.0, 10.3) (-25.3, 12.2) 

CI: confidence interval; GGT: gamma-glutamyl transpeptidase; BNP: B-type nati·iuretic peptide; 
NT-proBNP: N-tenninal prob-type nati·iuretic peptide; eGFR: estimated glomemlar filtration 
rate; MELD: model for end-stage liver disease. 
SD: standard deviation; Q 1: 1st qua1tile; Q3 : 3rd quait ile. CI: confidence interval; The Cis were 
calculated without multiplicity adjustment. The adjusted Cis could be wider than presented here. 
*By nonnal approximation. 

At 12 months: 

• Mean gamma-glutamyl u-anspeptidase (GGT) level decreased by 13.2 U/L from baseline in 
the device group compai·ed to 0.8 U/L in the conti·ol group. 

• The average model for end-stage liver disease (MELD) score decreased by 0.6 in the device 
group vs. an increase of 0.7 in the conti·ol group. 

• BNP levels decreased by 7.3 pg/mL in the TriClip group vs. an increase of 16.4 pg/mL in 
the conti·ol group. 

• NT-ProBNP levels increased 209.3 pg/mL in the TriClip group vs. a decrease of402.7 
pg/mL in the conu-ol group. 

7.4.6.8 Echocardiographic Endpoints 

Echocardiographic endpoint results for the Randomized Coho1t ITT Population are shown in 
Figure 15 (TR severity) and Table 17 (other echocai·diographic endpoints). In the device group, the 
propo1tion ofpatients with greater than moderate TR was 97% at baseline, which decreased to 13% 
at 30 days and 12% at 12 months (Figure 15). In the conu-ol group, TR severity was greater than 
moderate in 99% ofpatients at baseline and remained greater than moderate in 95% ofpatients at 
30 days and 92% at 12 months. 

PISA EROA, PISA regurgitant volume, and vena conti·acta width all showed substantial decreases 

FDA Executive Summaiy Page 45 of83 

https://ml/min/1.73


Pxxxxxx: Tri Clip G4 System - TRILUMINATE Pivotal Trial 

from baseline to 12 months in the device group and were minimally changed in the control group 
(Table 17). There were no notable changes in cardiac size or function in either treatment group at 
12 months. Right atrial volume, which would be expected to decrease as a result ofreduced TR 
due to reverse remodeling, showed an unexpected small increase in the TriClip group. 

■ Trace/Mild □ Moderate □ Severe □ Massive c Ton-ential 

100% 
11% 9% 

80% 
51% 

"' 38% Q 37% 

-~ 60% 
11.. .... 
0 

18%I 40% 22% 

11.. 

20% 
30% 23% 

0% 
Baseline 30 Days 12Months Baseline 30 Days 
(N=173) (N=162) (N=144) (N=165) (N=147) 

Device Control 

Note: Values ::S 1 % are not labeled. 

56" 

17% 

19% 

12 Months 
(N=144) 

Figure 15. TR Severity Visit - Randomized Cohort ITT Population (Unpaired). 

Table 17. Results of Echocardiographic Endpoints - Randomized Cohort ITT Population 
(Paired Analysis). 

Echocardiographic 
Endpoint Change from 
Baseline to 12 Months 

Device Arm 
(N=175) 

Control Arm 
(N=175) 

Difference 
[95% cir 

1::,.Tricuspid annulus diameter (end-diastole, apical 4Ch, cm) 

Mean± SD (n) -0.09 ± 0.64 (140) -0.11 ± 0.74 (135) 

0.02 
[-0.14, 0.19] 

Median (Ql , Q3) -0.10 (-0.50, 0.30) -0.17 (-0.50, 0.30) 

Range (min, max) (-1.46, 1.39) (-3.90, 2.02) 

[95% CI]* [-0.19, 0.02] [-0.23, 0.02] 

1::,.PISA EROA ( cm2) 

Mean± SD (n) -0.44 ± 0.33 (11 5) -0.04 ± 0.31 (127) -0.40 
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Median (Q l , Q3) -0.42 (-0.56, -0.26) 0.00 (-0.16, 0.12) [-0.48, -0.32] 

Range (min, max) (-2.33, 0.25) (-1.25, 0.80) 

[95% CI]* [-0.50, -0.38] [-0.09, 0.01 ] 

~PISA regmgitant volume calculation (mL) 

Mean± SD (n) -33.84 ± 20.48 (115) -1.99 ± 23.56 (127) 

Median (Q l , Q3) -33.20 (-44.90, -21.40) -1.30 (-12.40, 10.21) -31.85 

Range (min, max) (-105.20, 12.11) (-115.90, 67.80) [-37.43, -26.28] 

[95% CI]* [-37.63, -30.06] [-6.13, 2.15] 

~Vena contrncta width (SL, 4Ch view, cm) 

Mean± SD (n) -0.52 ± 0.48 (139) 0.03 ± 0.44 (136) 

Median (Q l , Q3) 

Range (min, max) 

-0.48 (-0.77, -0.26) 

(-3.00, 0.97) 

0.00 (-0.30, 0.32) 

(-1.10, 1.40) 

-0.54 
[-0.65, -0.43] 

[95% CI]* [-0.60, -0.44] [-0.05, 0.10] 

~Vend diastolic diameter- mid (4Ch, cm) 

Mean± SD (n) -0.18 ± 0.73 (140) -0.02 ± 0.85 (134) 

Median (Q l , Q3) -0.20 (-0.60, 0.20) 0.10 (-0.50, 0.50) -0.17 

Range (min, max) (-1.90, 2.80) (-2.20, 2.90) [-0.36, 0.02] 

[95% CI]* [-0.31, -0.06] [-0.16, 0.13] 

~Vend diastolic diameter- base (4Ch, cm) 

Mean± SD (n) -0.21 ± 0.71 (142) -0.12 ± 0.76 (134) 

Median (Q l , Q3) -0.15 (-0.70, 0.20) -0.10 (-0.60, 0.40) -0.09 

Range (min, max) (-2.40, 2.70) (-2.00, 1.90) [-0.26, 0.08] 

[95% CI]* [-0.32, -0.09] [-0.25, 0.01 ] 

~ ight atrial volume (single plane Simpson's, mL) 

Mean± SD (n) 7.78 ± 55.92 (140) -2.13 ± 54.14 (136) 

Median (Q l , Q3) 8.17 (-22.48, 28.25) -4.35 (-29.90, 21.90) 9.91 
Range (min, max) (-122.03, 276.20) (-154.44, 181.20) [-3.13, 22.95] 

[95% CI]* [-1.56, 17.13] [-11.31, 7.05] 

~V fractional area change(%) 

Mean± SD (n) -0. 73 ± 8.16 (133) -0.52 ± 7.38 (125) 

Median (Q l , Q3) -0.50 (-6.40, 3.90) -1.00 (-5.80, 3.90) -0.21 

Range (min, max) (-27.90, 21.22) (-18.70, 23.00) [-2.12, 1.69] 

[95% CI]* [-2.13, 0.67] [-1.83, 0.78] 

& Vend diastolic volume (mL) 

Mean± SD (n) 3.91 ± 25.02 (129) -4.80 ± 23.49 (114) 8.70 
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Median (Ql , Q3) 3 .30 (-12.90, 16.30) -4.98 (-16.80, 9.70) [2.57, 14.84] 

Range (min, max) (-70.30, 94.50) (-83.20, 52.70) 

[95% CI]* [-0.45, 8.26] [-9.16, -0.44] 

& Vend systolic volume (mL) 

Mean ± SD (n) 2.31 ± 15.28 (129) -2.93 ± 12.52 (114) 

5.24 
[1.72, 8.75] 

Median (Ql , Q3) 0.82 (-4.80, 8.80) -2.95 (-9.50, 4.20) 

Range (min, max) (-37.00, 85.50) (-65.34, 23.80) 

[95% CI]* [-0.35, 4.97] [-5.25, -0.60] 

~V TAPSE(cm) 

Mean ± SD (n) -0.13 ± 0.45 (141) 0.00 ± 0.48 (132) 

-0.13 
[-0.24, -0.02] 

Median (Ql , Q3) -0.10 (-0.43, 0.10) 0.01 (-0.20, 0.30) 

Range (min, max) (-1.40, 1.00) (-2.27, 1.00) 

[95% CI]* [-0.20, -0.06] [-0.08, 0.08] 

~Cardiac output (L/min) 

Mean ± SD (n) -0.05 ± 1.89 (136) 0.03 ± 1.40 (13 1) 

-0.07 
[-0.47, 0.33] 

Median (Ql , Q3) -0.14 (-0.98, 0.63) -0.04 (-0.88, 0.86) 

Range (min, max) (-4.98, 14.95) (-3.42, 4.10) 

[95% CI]* [-0.37, 0.27] [-0.21, 0.27] 

&VOT Doppler stroke volume (mL) 

Mean ± SD (n) -1.58 ± 17.62 (138) -1.93 ± 16.48 (133) 

0.35 
[-3.73, 4.43] 

Median (Ql , Q3) -2.04 (-11.00, 7 .80) -1.50 (-11.73, 4.40) 

Range (min, max) (-49.50, 65.00) (-40.60, 51.70) 

[95% CI]* [-4.55, 1.38] [-4.76, 0.89] 

Afnferior vena cava diameter (cm) 

Mean ± SD (n) -0.09 ± 0.56 (135) -0.01 ± 0.56 (136) 

-0.08 
[-0.21 , 0.05] 

Median (Ql , Q3) -0.04 (-0.48, 0.34) 0.00 (-0.34, 0.32) 

Range (min, max) (-1.80, 1.16) (-1.90, 1.80) 

[95% CI]* [-0.18, 0.01] [-0.10, 0.09] 

~Tricuspid valve diastolic mean gradient (CW, mmHg) 

Mean ± SD (n) 1. 15 ± 1.28 (136) 0.07 ± 0.58 (126) 

1.08 
[0.84, 1.32] 

Median (Ql , Q3) 0.86 (0.32, 1.89) 0.02 (-0.31, 0.43) 

Range (min, max) (-2 .80, 7.32) (-1.11, 1.60) 

[95% CI]* [0.93, 1.37] [-0.04, 0.17] 

PISA: proximal isovelocity surface area (a method for estimating regurgitant volume); EROA: 
effective regurgitant orifice area; RV: right ventricular; LV: left ventricular: TAPSE: tricuspid 
annular plane systolic excursion (a measure of the RV apex to-base shortening and RV systolic 
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function); L VOT: left venti·icular outflow ti·act. 
SD: standard deviation; CI: confidence interval. The Cis were calculated without multiplicity 
adjustment. The adjusted Cis could be wider than presented here. 
*By nonnal approximation. 

FDA Comment: The key results of descriptive endpoints at 12 months are as follows: 

• Similar to the change in KCCQ score, the changes in SF-36 score, NYHA functional 
class, and 6MWD numerically favored the TriClip group. 

• Annualized rates of hospitalizations for peripheral edema and ascites numerically favored 
the TriClip group. 

• The annualized rate of HF hospitalizations was numerically higher in the TriClip group 
(Figure 9B). 

• Liver function assessments (GGT and MELD score) favored the TriClip group. 
• BNP level (a HF biomarker) decreased in the TriClip group and increased in the conu-ol 

group. 
• NT-proBNP level (another HF biomarker) increased in the TriClip group and decreased 

in the conu-ol group. 
• Echocardiographic endpoints of PISA EROA, PISA regurgitant volume, and vena 

conu-acta width were substantially reduced in the device group, which is consistent with 
TR reduction. There was a small (0.18 cm) reduction in mid-RVEDD in the TriClip 
group. Unexpectedly, right au-ial volume showed a small increase (7.78 mL) in the 
TriClip group. 

The Panel will be asked to comment on the clinical significance of these outcomes. 

7.5 Additional Data and Analyses 

7.5.1 Association between KCCQ Score and TR 

Post hoc analyses perfonned to investigate the associations between KCCQ score changes and TR 
severity and between KCCQ score changes and TR severity changes at 12 months. The 
associations are shown in Figure 16. Lower TR severity and greater TR severity reductions were 
generally associated with greater KCCQ score improvements. 
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Figure 16. Association between KCCQ Score and TR at 12 Months. The enor bars are 
standard deviations. 

FDA Comment: Lower TR severity and greater TR severity reductions were associated with 
greater KCCQ score improvements. However, there were relatively wide standard deviations in 
KCCQ score changes at each TR severity level and at each TR severity change catego1y. The 
Panel will be asked to discuss the impact of the association between TR severity and KCCQ data 
on addressing potential placebo effects in an open-label trial. 

7.5.2 Medication Use 

Oral medication uses through 12 months for diuretics, ACE inhibitors, angiotensin-receptor blockers 
(ARBs), beta-blockers, and vasodilators are shown in Table 18. Maximum daily doses were conve1ted 
to equivalent doses between diugs within the same class. Changes in di11g use were generally similar 
between treatment groups for all diug classes. 

Table 18. Oral Medication Use Through 12 Months - Randomized Cohort ITT Population 
(Paired Analysis). 

Change of Average Total Daily 
Equivalent Dosage (mg) Vs. Baseline 

Summary Statistics * 

Device 
(N=175) 

Control 
(N=175) 

Diuretics * 

Use through 12 months 96.0% (168/175) 99.4% (174/175) 

Decrease use >50% or stop use 4.2% (7/168) 5.7% (10/174) 
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Stable use 85.7% (144/168) 87.4% (152/174) 

Increase use > 100% or new use 7.7% (13/168) 6.3% (11/174) 

Angiotensin-conve1t ing enzyme inhibitors (ACE-I)* 

Use through 12 months 16.6% (29/175) 13.7% (24/175) 

Decrease use >50% or stop use 20.7% (6/29) 4.2% (1/24) 

Stable use 69.0% (20/29) 83.3% (20/24) 

Increase use > 100% or new use 10.3% (3/29) 8.3% (2/24) 

Angiotensin-Receptor Blockers (ARBs)* 

Use through 12 months 28.0% (49/175) 34.9% (61/175) 

Decrease use >50% or stop use 4.1% (2/49) 9.8% (6/61) 

Stable use 85.7% (42/49) 83.6% (51/61) 

Increase use > 100% or new usage 4.1% (2/49) 6.6% (4/61) 

Beta Blockers * 

Use through 12 months 75.4% (132/175) 77.1 % (135/175) 

Decrease use >50% or stop use 4.5% (6/132) 7.4% (10/135) 

Stable use 88.6% (117/132) 86.7% (117/135) 

Increase use > 100% or new use 5.3% (7/132) 4.4% (6/135) 

Vasodilators t 

Use through 12 months 10.3% (18/175) 12.0% (21/175) 

Decrease use >50% or stop use 0.0% (0/18) 9.5% (2/21) 

Stable use 77.8% (14/18) 81.0% (17/21) 

Increase use > 100% or new use 11.1 % (2/18) 9.5% (2/21) 

Note: (1) Drng equivalent dose is calculated by (daily dose/maximum total daily dose)* 
equivalent diug maximum total daily dose for each class; (2) the average total daily equivalent 
dosage during the period are calculated as the sum of the di11g equivalent dose used during the 
period divided by days on di11g for individual patients; (3) decrease >50% or stop of diug use is 
calculated as di11g reduction >50% or stop using at least 30 consecutive days compared with use 
at baseline; ( 4) stable is defined as no more than a 100% increase or a 50% decrease in dose and 
maintained for at least 30 days and no new or stopped diug use; (5) increase > 100% or new use is 
calculated as di11g increase > 100% or new use for at least 30 consecutive days compared with use 
at baseline; (6) ifmultiple states (defined as 30 consecutive days with no change in dosage) are 
present during a time period, the later state is taken; and (7) mineraloco1ticoid receptor 
antagonists (MRAs: spironolactone, eplerenone etc.) were categorized as diuretics and use and 
changes in these medications are included in the diuretics catego1y. 
*Propo1tion (no./total no.) 
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1Equivalent diugs for each class and their maximum total daily doses include: Furosemide 40 mg 
for dimetics, enalapril 40 mg for ACE Inhibitors and ARBs, and Carvedilol 100 mg for beta­
blockers. 
2Original dosage ofVasodilators are used in the analysis. 

7.5.3 HF Hospitalization Pre- vs. Post-Procedure 

HF hospitalization data pre- vs. post-procedure (pre- and post-randomization for control patients, 
hereafter) are shown in Table 19. The pre-procedme HF hospitalization rates were similar between 
the two groups. The device group and the contrnl group both had lower HF hospitalization rates 
through 12 months post-procedme vs. 12 months pre-procedure, with the annualized HF 
hospitalization rate numerically higher in the device group than in the control group. 

Table 19. HF Hospitalization Data Pre- vs. Post-Procedure-Randomized Cohort ITT 
Population. 

12 Months Pre-Proceduret 12 Months Post-Proceduret 

Device 
(N=175) 

Control 
(N=175) 

Device 
(N=175) 

Control 
(N=175) 

Patients with HF 
hospitalization * 

24.0% 
(42/175) 

25.1% 
(44/175) 

14.9% 
(26/1 75) 

11.4% 
(20/1 75) 

Number of HF 
hospitalization events 56 57 35 28 

Total patient-years 175 175 160 161.5 

Annualized rate t 0.32 
[0.25, 0.42] 

0.33 
[0.25, 0.42] 

0.22 
[0.16, 0.30] 

0.17 
[0.12, 0.25] 

HF: Heaii failme 
*Proportion (no./total no.) 
tRate [95% CI]. Annualized rate = number of HF hospitalization events / total patient-years. 
tPre- and post-randomization for control patients. 

7.5.4 Variability in Trial Enrollment and Results by Clinical Site 

A histogram ofpatient enrollment at clinical sites is shown in Figme 17 for the Randomized 
Coho1i ITT Population. Among the 65 sites that contributed to the prima1y analysis population, 56 
sites enrolled <10 patients, ofwhich 42 enrolled <5 patients; 9 sites enrolled ~10 patients; and one 
site enrolled 51 patients. 
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Fi2ure 17. Histo2ram of Patient Enrollment at Participatin2 Sites - Randomized Cohort 
ITT Population. 

Post hoc win ratio analyses were perfo1med to evaluate primaiy endpoint outcomes as a function 
of site emollment vai·iability for the following groups: 

• Sites with ~10 enrolled patients (Figure 18) 
• Sites with <10 enrolled patients (Figure 19) 

Sites that emolled ~10 patients had a higher win ratio point estimate than those that emolled <10 
patients (2.19 vs. 1.06, respectively). 
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Device N=81 Control N=80 

6480 Patient Pairs 

Device Win Control Win 

528 {8.1%) 302 (4.7%) 
Deat h or TV Surgery 5650 Ties (87 .2%) 

{Event Rate: 4.9%) {Event Rate : 8.8%) 

548 {8.5%) 533 (8.2%) 
# of HFH 4569 Ties (70.5%) (Rate: 9.9%) (Rat e: 11.3%) 

1614 (24.9%) 393 (6.1%)
KCCQ f:l ~ 15 points 2562 Ties {39.5%) 

(Rate: 46.9%) Rate: 20% 

2690 Wins (41.5%) 2562 Ties (39.s¾J 1228 Wins (19.0%) 

Win ratio = 2.19 , 95% Cl: (1.28, 4.05) 

Fi2ure 18. Win Ratio Analysis of Primary Endpoint for Sites that enrolled ~10 Subjects -
Randomized Cohort ITT Population. The confidence interval was calculated without 
multiplicity adjustment. The adjusted confidence interval could be wider than presented here. 
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Device N=94 Control N=95 

8930 Patient Pairs 

Device Win Control Win 

926 (10.4%) 1076 (12.0%)
Death or TV Surgery 6928 Ties (77.6%) 

Event Rate: 12.8% Event Rate: 11.6% 

421 (4.7%) 1007 (11.3%) 
# of HFH 5500 Ties (61.6%} Rate: 19.1% Rate: 11.6% 

1591 (17.8%) 680 (7.6%) 
KCCQ D. ~ 15 points 3229 Ties (36.2%) 

(Rate: 37.2%} Rate: 24.2% 

2938 Wins (32.9%) ~ 229 Ties (36.2%} I 2763 W ins (30.9%) 

Win ratio = 1.06, 95% Cl : (0.68, 1.70) 

Fi2ure 19. Win Ratio Analysis of Primary Endpoint for Sites that enrolled <10 Subjects -
Randomized Cohort ITT Population. The confidence interval was calculated without 
multiplicity adjustment. The adjusted confidence interval could be wider than presented here. 

FDA Comment: The win ratio result of the primaiy endpoint for the group of sites that enrolled 
~10 patients was more than two-fold higher vs. the group of sites that enrolled <10 patients. The 
Panel will be asked to discuss the win ratio outcome vai·iability as a function of site enrollment 
and the generalizability of the primaiy endpoint results. 

7.5.5 Pre-specified Subgroup Analyses 

Analyses of the components of the primaiy endpoint were perfo1m ed on the following subgroups 
(see Table 20): 

• Sex (male vs. female) 
• Baseline TR grade (severe vs. greater than severe) 
• Baseline NYHA functional class (I/II vs. III/IV) 
• TR etiology (prima1y TR vs. secondaiy TR) 
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Table 20. Pre-specified Subgroup Analyses - Randomized Cohort ITT Population. 

Comoonents of Primarv Endooint at 12 Months 
Tier 1 

AU-Cause Mortality or 
Tricuspid Valve 

Sur2:erv 

Tier 2 
Heart Failure 

Hospitalization 

Tier 3 
KCCQ Score 

Improvement 2:15 
Points 

Kaplan-
Meier 

Estimate* 

Interaction 
p-valuet 

Kaplan-
Meier 

Estimate* 

Interaction 
p-valuet 

Proportion 
of patients 

Interaction 
p-valuet 

Sex 

Male 
(N=l58) 

Device: 
12.0% 
Control: 
14.9% 

0.6676 

Device: 
19.1% 
Control: 
15.7% 

0.8200 

Device: 
40.0% 
Control: 
16.7% 

0.5793 

Female 
(N=l92) 

Device: 
7.3% 
Control: 
6.7% 

Device: 
12.8% 
Control: 
8.9% 

Device: 
56.3% 
Control: 
34.1% 

TR 
severity 

Severe 
(N=93) 

Device: 
4.5% 
Control: 
2.1% 

0.4029 

Device: 
11.7% 
Control: 
10.6% 

0.7755 

Device: 
55.0% 
Control: 
22.2% 

0.4632
Greater 

than 
Severe 

(N=239) 

Device: 
10.7% 
Control: 
14.4% 

Device: 
17.7% 
Control: 
13.8% 

Device: 
48.0% 
Control: 
24.7% 

NYHA 
functional 
class 

I/II 
(N=l49) 

Device: 
7.0% 
Control: 
9.0% 

0.8346 

Device: 
8.6% 
Control: 
11.7% 

0.1351 

Device: 
33.8% 
Control: 
17.1% 

0.5996 

III/IV 
(N=201) 

Device: 
11.0% 
Control: 
11 .8% 

Device: 
20.4% 
Control: 
12.4% 

Device: 
63.3% 
Control: 
34.6% 

TR 
etiologyt 

Primary 
(N=21) 

Device: 
0.0% 
Control: 
0.0% 

0.9999 

Device: 
0.0% 
Control: 
0.0% 

0.9998 

Device: 
77.8% 
Control: 
16.7% 

0.0839 

Seconda1y 
(N=323) 

Device: 
9.9% 
Control: 
11.7% 

Device: 
16.5% 
Control: 
13.4% 

Device: 
47.4% 
Control: 
26.0% 

TR: tricuspid regmgitation; KCCQ: Kansas City Car·diomyopathy Questionnaire; NYHA: New York Heart 
Association. 
*The Cox regression model including the treatment, subgroup var·iable, and the interaction effect is used to 
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estimate the two-sided p-value. 
†Due to the relatively small number of patients with primary TR, results from the primary TR subgroup 
may not be representative of this population. 

Outcomes for each component of the primary endpoint were generally consistent across subgroups, 
with all interaction p-values being >0.15 (the traditional significance level for testing interactions). 
The only exception was KCCQ score change by TR etiology (p=0.0839); however, this is not 
considered a qualitative interaction, as the device group had a higher proportion of patients with a 
KCCQ improvement of ≥15 points vs. the control group for both the primary and secondary TR 
etiology subgroups.  

7.5.6 Post Hoc Subgroup Analyses 

Analyses of the components of the primary endpoint were performed on the following subgroups 
using an interaction test at a significance level of 15%: 

• Atrial vs. ventricular secondary TR 
• Age <80 vs. ≥80 
• Baseline TR severity <5 vs. 5 (torrential) 
• Baseline LVEF <50% vs. ≥50% 
• Baseline TAPSE <1.6 vs. ≥1.6 
• Pre-existing renal disease 
• Pre-existing liver disease 
• CIED lead(s) present 

For atrial vs. ventricular secondary TR, the following two definitions were used: 

• Definition #1 (based on Schlotter et al., 2022): Atrial secondary TR and isolated TR are 
considered to be a single category, and atrial secondary TR is based on an assessment of 
co-existing cardiac conditions (i.e., left ventricular dysfunction) rather than only the 
mechanism of TR (i.e., tethered leaflets vs. dilated atrium). 

o Atrial secondary TR: 
 Tenting height ≤ 10 mm 
 RVEDD (mid) ≤ 38 mm 
 LVEF ≥ 50% 

o Non-atrial secondary (ventricular secondary TR): Patients with tenting height, 
RVEDD (mid) and LVEF reported who do not meet all requirements for atrial 
secondary TR. 

• Definition #2 (based on the definition of isolated TR from the ACC/AHA guidelines for the 
management of valvular heart disease; Otto et al. 2020): Isolated TR is considered 
equivalent to atrial secondary TR and is defined as TR associated with atrial fibrillation 
independent of left ventricular dysfunction, concomitant valve disease, and pulmonary 
hypertension. 

o Isolated (atrial) TR: 
 Atrial fibrillation present 
 LVEF >60% 
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• Pulmonary arte1y systolic pressure <50 mmHg 
• No left-sided valve disease 
• Nonnal appearing tricuspid valve leaflets 

o Ventricular secondaiy TR: Patients who do not meet at least one of the above 
criteria. 

The subgroup analyses for rate of all-cause mortality or tricuspid valve surge1y ai·e shown in 
Figure 20. While baseline L VEF, baseline TAPSE, and pacemaker leads have interaction p-values 
of <0.15, the coITesponding 95% confidence intervals for the hazard ratios overlapped with 1, 
which indicate that there were no significant differences in time to all-cause mortality or tricuspid 
valve surge1y between the device and control groups within each subgroup catego1y. 

Device Control HR 
Subgroup N (N = [95% Cl]175) (N = 175) Forest Plot P Value 

<80 194 10.5% (10) 9.3% (9) 1.150 [0.467, 2.829] +I 

Age I 
I 0.4230 

156 7.9% (6) 12.1% (9) 0.654 [0.233, 1.839] ..........:-
1 
I 
I 

<Grades 166 6.0%(5) 6.4% (5) 0.937 (0 .271, 3.237] 
Basel ine TR 

Grade 
Grades 172 11.8% (10) 14.6% (1 2) 0.827 (0 .357, 1 .915) 

-..I-
I 
I 
I 

-:-
' 

0 .8693 

I 
I 

<50 44 9.5% (2) 28.9%(6) 0.301 [0.061, 1.494) 
I

• ! 
Baseline LVEF I 

I 0 .0911 

~so 275 10.1% (14) 6.9% (9) 1.496 [0.648, 3.456] -i-
1 

I 

< 1.6 161 13.0% (lO) 9.0% (7) 1.504 [0 .572, 3.950] - 1----
Basel ine 
TAPSE 

~ 1.6 177 5.4% (S) 12.1% (10) 0.448 (0. 153, 1.310] 

1 
I 
I 
I.......-,. 
I 
I 

0.0980 

No 226 4.5% (5) 9.0% (10) 0.505 [0.173, 1.478] 
Pre-existing 

Renal Disease 
Yes 124 18.1% (11) 13.4% (8) 1.407 (0 .566, 3.498] 

--i-
1 
I 
I 

+-I 

0.1503 

I 
I 

No 323 9 .3% (15) 1.0.4% (16) 0.913 (0 .451, 1.846] 
Pre-existing 

Liver Disease 
Yes 27 10.0% (1) 12.5%(2) 0.840 [0.076, 9.265) 

-41-
1 
I 
I 
I - : ~ 0.9313 

Pacemaker No 298 10.4% (15) 9.5% (14) 1.126 [0.544, 2.333) +I 
Leads at 0.1445 

Basel ine Yes 52 3 .7% (l) 17.4%(4) 0.204 [0 .023, 1.828] 

Atrial 137 11.9% (8) 10.3% (7) 1.178 (0.427, 3.250) -lt-
ATR vs VTR STR , 

Defin it io n #1 _V_e_n-t r-icu- l-ar----------------------1----, - . ~! ______, 0.5102 

STR 135 9.8% (7) 13.7% (8) 0.722 [0.262, 1.990] : 

Atria l 
76 12.8% (5) 11.4% (4) 1.123 (0.301, 4.184] 

ATR vs VTR STR 

Defin ition/12 Ventricular 
212 9.3% (10) 10.2% (10) 0.953 [0 .397, 2.289] 

STR 

I 
- i-----

1 
I 
I 

+I 

0.8420 

0.01 0.1 10 100 

Higher in Control Higher in TriClip 

Figure 20. All-Cause Mortality or Tricuspid Valve Surgery Post Hoc Subgroup Analysis -
Randomized Cohort ITT Po ulation. TR: tricus id re • itation; L VEF: left ventricular 
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ejection fraction; TAPSE: tricuspid annular plane systolic excursion; ATR: atrial TR; VTR: 
ventricular TR. The percentages shown are Kaplan-Meier estimates of event rates; numbers in 
parentheses are number of patients with an event. The confidence intervals were calculated 
without multiplicity adjustment. The adjusted confidence intervals could be wider than 
presented here. 

The subgroup analyses for HF hospitalization are shown in Figure 21. There were no significant 
differences in time to HF hospitalization between the subgroup categories. 

Device Control HR 
Subgroup N (N = ) (N = ) % Cl] rorcst Plot P V<>lue175 175 195 

Age 

<80 194 15.2% (14) 9.5% (9) 1.618 [0.700, 3.738] '-:-
1 
I 
I 0.5321 

Baseline TR 
Grade 

Baseline LVEF 

~80 

< Grade 5 

Grad e s 

<50 

~so 

156 

166 

172 

44 

275 

15.8% (12) 

12.0% (10) 

19.5% (16) 

17.8% (4) 

14.9% (20) 

15.5% (11) 

9.1% (7) 

16.2% (13) 

19.0%[4) 

12.6% (16) 

1.114 [0.492, 2.525] 

1.354 (0.515, 3.559] 

1.256 (0.604, 2.611) 

0.950 [0.237, 3.800) 

1.223 [0.634, 2.360] 

-+-I 
I 
I 
I 

-1-
1 
I 
I 

-:-
I 
I: 

'1 
I 
I 
I 

+I 

0.8945 

0.7075 

Baseline 
TAPSE 

Pre-existing 

Renal Disease 

Pre-existing 
Liver Disease 

< 1.6 

~ 1.6 

No 

Yes 

No 

Yes 

161 

177 

226 

124 

323 

27 

15.9% (12) 

14.4% (13) 

13.7% (15) 

19.1% (11) 

15.3% (24) 

18.2% (2) 

13.2% (10) 

11.2% (9) 

6.5% (7) 

22.1% (13) 

10.0% (15) 

31.3%[5) 

1.296 [0.560, 2.999) 

1.283 (0.548, 3.001) 

2.193 [0.894, 5.380] 

0.884 (0.396, 1.973] 

1.592 (0.&35, 3.035) 

0.669 [0.130, 3.455) 

I 

- 1-
1 
I 
I 
I ._......... 
I 
I.-
' I 
I 
I- 1-
I 
I 
I 

+-I 
I 
I 
I,...__._,~ 
: 

0.9977 

0.1368 

0.3280 

Pacemaker 
Leads at 
Baseline 

No 

Yes 

298 

52 

15.6% (22) 

14.9% (4) 

9.9% (14) 

26.1% (6) 

1.693 [0.866, 3.309) 

0.516 [0.145, 1.831] 

I 
t-
i 

I

--:-
1 
I 

0.1039 

ATR vs VTR 
Definition#1 

Atrial 
STR 

Ventricular 
STR 

137 

135 

14.1% (9) 

21.0% (15) 

9.0% (6) 

19.6% (11) 

1.604 (0.571, 4.508) 

1.140 [0.524, 2.483] 

I-:--
I 

I 

- :-
I 
I 

0.6071 

ATR vs VTR 
Definit ion/12 

Atrial 
STR 

Ventricular 
STR 

76 

212 

19.4% (7) 

17.9% (19) 

8.6%(3) 

14.6% (14) 

2.175 (0.562, 8.412) 

1.311 (0.6S8, 2.616) 

I 
- 1----

1 
I 
I...:-
1 
I 

0.5064 

0.01 0.1 10 100 

Higher in Control Higher in TriClip 

Figure 21. HF hospitalization Post Hoc Subgroup Analysis - Randomized Cohort ITT 
Population. TR: tricuspid regurgitation; L VEF: left ventricular ejection fraction; TAPSE: 
tricuspid annular plane systolic excursion; ATR: atrial TR; VTR: ventricular TR. The 
ercenta es shown are Ka Ian-Meier estimates of event rates; numbers in arentheses are 
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number ofpatients with an event. The confidence intervals were calculated without multiplicity 
adjustment. The adjusted confidence intervals could be wider than presented here. 

The subgroup analyses for percentage ofpatients with improvement of :::::15 points in KCCQ score 
at 12 months are shown in Figme 22. Only the age and ati·ial vs. venti-icular seconda1y TR 
subgroups (definition #1) had interaction p-values <0.15, where the rate of KCCQ score 
improvement :::::15 points at 12 months was higher in the Tri Clip group in patients aged <80 years 
and in those with venti·icular secondaiy TR (definition #1). 

Subgroup 

<80 

Age 

~80 

N 

194 

156 

Device 
(N = )175

54.8% (46/84) 

42.9% (27/63) 

Control 
(N = )175

23.9% (21/88) 

30.0% (18/60) 

HR 
% Cl]

195

3.86 [2.01, 7.41) 

1.75 [0.83, 3.68) 

rorcst Plot 

' :' --'I ..:-1 
I 
I 

P Volue 

0.1160 

Baseline TR 
Grade 

<Grades 

Grades 

166 

172 

46.8% (36/77) 

52.2% {36/69) 

21.4% (15/70) 

25. 7% (18/70) 

3.22 (1.56, 6.65) 

3.15 (1.54, 6.44) 

':--
1 
I 
I 

: -+-
I 
I: 

0.9672 

Baseline LVEF 

<50 

~so 

44 

275 

63.2% (12/19) 

46.6% (55/118) 

28.6% (4/14) 

25.9% (30/116) 

4.29 [0.97, 18.97) 

2.50 [1.44, 4.34) 

: I 
I 

: 
1 --·I 

0.5053 

Baseline 
TAPSE 

< 1.6 

~ 1.6 

161 

177 

50.0% (32/64) 

48.8% (40/82) 

22.4% (15/67) 

26.4% (19/72) 

3.47 (1.63, 7.38) 

2.66 [1.35, 5.24) 

I 

1--
1 
I 
I 
I,__,._ 
I 
I 

0.6076 

Pre-existing 

Renal Disease 

Pre-existing 
Liver Disease 

No 

Yes 

No 

Yes 

226 

124 

323 

27 

52.5% (53/101) 

43.5% {20/46) 

49.6% {69/139) 

50.0% (4/8) 

25.5% (25/98) 

28.0% (14/50) 

25.4% (34/134) 

35. 7% (5/14) 

3.22 [1 .77, 5.87) 

1.98 (0.85, 4.62) 

2.90 [1.74, 4.84) 

1.80 [0.31, 10.52) 

I 

: --
' I 
I.:--
1 
I 
I 
I 

: ---1 
I 
I 
I,__,_,..___, 
: 

0.3562 

0.6105 

Pacema ker 
Leads at 

No 298 48.8% (60/123) 26.9% (35/130) 2.59 [1.53, 4.37) 
I 

:1 ---
0.5292 

Baseline Yes 52 54.2% (13/24) 22.2% (4/ 18) 4.14 [1.05, 16.29) 

ATR vs VTR 
Defin it ion#1 

Atrial 
STR 

Ventricular 
STR 

116 

108 

36.4% (20/55) 

57.4% (35/61) 

29.5% (18/61) 

21.3% (10/47) 

1.37 (0.63, 2.97) 

4.98 [2 .10, 11.81) 

I--:-
I 

I 
I 
I 
I 
I - 0.0280 

ATR vs VTR 
Definit ion/12 

Atrial 
STR 

Ventricular 
STR 

62 

177 

54.5% (18/s3) 

46.2% (42/91) 

24.1% (7/ 29) 

27.9% (24/86) 

3.77 [1.27, 11.24) 

2.21 [1.18, 4.14) 

I 

:--
I 
I 
I 

:I --
I 

0.4063 

0.01 0.1 10 100 

Higher in Control Higher in TriClip 

Figure 22. Percentage of Patients with KCCQ Score Improvement of::::15 Points Post Hoc 
Subgroup Analysis - Randomized Cohort ITT Population. TR: u-icuspid regurgitation; 
L VEF: left ventricular ejection fraction; TAPSE: u-icuspid annular plane systolic excursion; 
ATR: atrial TR; VTR: ventricular TR. The confidence intervals were calculated without 
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multiplicity adjustment. The adjusted confidence intervals could be wider than presented here. 

7.5.7 Primary Endpoint Result for All Available Patients 

During FDA's PMA review, an additional 222 patients were randomized, resulting in a total of 572 
randomized patients. Not all these 222 patients had completed the 12-month follow-up visit. The 
win ratio analysis result for all available randomized patients was 1.53 (Figure 23), which is 
slightly greater than the win- ratio result for the primaiy analysis coho1i. 

Device Control 
N = 285 N =287 

81 ,795 Patient Pairs 

Device Win Control Win 

Death or lV 
6,586 (8.1%) 6,690 (8.2%) 

surgery 

Number of 
5,614 (6.9%) 5,029 (6.1 %)HFH 

KCCQ-0S 
12,005 (14.7%) 41,807 Ties 51.1% 4,064 (5.0%) a ~15 points 

24,205Wins 41,807 Ties 15,783Wins 
29.6% 51.1% 19.3% 

Win Ratio= !:~~:= 1.53 (95% Cl: [1 .14, 2.06]) 

Figure 23. Win Ratio Analysis for All Available Patients - Randomized Cohort ITT 
Population. HFH: heaii failure hospitalization; KCCQ-OS: Kansas City Cardiomyopathy 
Questionnaire overall summa1y score; CI: confidence interval. The CI was calculated without 
multiplicity adjustment. The adjusted CI could be wider than presented here. 

7.5.8 2-Year Outcomes for Available Patients 

Crossover from the control group to Tri Clip treatment was allowed if a patient had completed the 
12-month follow-up visit, the patient had severe TR, and the patient's anatomy was suitable for 
treatment with Tri Clip. Of the 205 control patients who completed I-year follow-up, 102 crossed 
over to TriClip. 

Among 572 randomized patients, 106 completed the 2-yeai· follow-up visit: 58 in the TriClip group 
and 48 in the control group, including 35 crossovers and 13 non-crossovers. The baseline 
characteristics for crossover and non-crossover control patients were generally similar. 
Comparisons in select I-year outcomes between crossover and non-crossover control patients are 
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shown in Table 21. Compared to non-crossovers, crossovers had a higher propo1i ion with ton ential 
TR, were more symptomatic, had less improvement in KCCQ score and a larger decrease in 
6MWD vs. baseline, and had nearly two times annualized rates of HF hospitalizations and edema 
requiring hospitalization at 12 months. 

Table 2117. Outcomes for Crossovers and Non-crossovers at 12 Months Post-
Randomization 

Crossover 
(N=102) 

Non-crossover 
(N=103) 

Tonential TR 69.6% (71/102) 44.6% (41/92) 

NYHA III/IV 51.0% (52/102) 32.7% (33/101) 

KCCQ change 

Mean± SD (n) -0.06 ± 18.29 (101) 8.42 ± 18.73 (102) 

Median (Ql , Q3) -1.04 (-11.72, 11.98) 5.86 (-1.45, 17.97) 

Range (Min, Max) (-34.38, 54.17) (-35.15, 73.49) 

6MWD change 

Mean± SD (n) -22.38 ± 110.15 (89) -1.89 ± 92. 70 (90) 

Median (Ql , Q3) -15.24 (-60.00, 20.00) 1.00 (-45.00, 45.00) 

Range (Min, Max) (-390.61, 268.60) (-359.00, 260.00) 

Incidence ofheaii failme hospitalizations 

Number of events 20 9 

Total follow-up (patient-years)* 101.9 102.5 

Annualized rate [95% CI]t 0.20 [0.13, 0.30] 0.09 [0.05, 0.17] 

Number of patients with events 13.7% (14/102) 6.8% (7/103) 

Incidence ofperipheral edema requiring hospitalization 

Number of events 12 6 

Total follow-up (patient-years)* 101.9 102.5 

Annualized rate [95% CI]t 0.12 [0.07, 0.21] 0.06 [0.03, 0.13] 

Number of patients with events 8.8% (9/102) 5.8% (6/103) 

TR: tricuspid regurgitation; KCCQ: Kansas City Cai·diomyopathy Questionnaire; NYHA: New 
York Hea1i Association; 6MWD: 6-minute walk distance. 
SD: standai·d deviation; CI: confidence interval. The Cls were calculated without multiplicity 
adjustment. The adjusted Cls could be wider than presented here. 
*The total follow-up in patient-year is calculated as the sum of follow-up patient-yeai·s for each 
subject through the time period or end of study, whichever is eai·lier. 
tTue annualized event rate is calculated as total number of events divided by total follow-up 
years through each time period. 

The Kaplan-Meier estimates of freedom from all-cause mo1iality or tricuspid valve surge1y at 2 
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years were 76.9%, 75.1%, and 70.7% for the device, control, and contrnl (censored) groups, 
respectively, where the device and control groups refer to the original randomly assigned treatment 
groups and the control ( censored) group refers to the original control group with all crossovers 
being censored (Figure 24). Given the limited data at 2 years, no definitive conclusions can be 
drawn regarding outcome differences among the three groups. 
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Figure 24. Freedom from All-Cause Mortality or Tricuspid Valve Surgery through 2 Years 
- Randomized Cohort ITT Population. The confidence intervals were calculated without 
multiplicity adjustment. The adjusted confidence intervals could be wider than presented here. 

The Kaplan-Meier estimates of freedom from HF hospitalization at 2 years were 79.2%, 69.4%, 
and 63.0% for the device, contrnl, and control (censored) groups, respectively (Figure 25). The 
annualized rates ofHF hospitalization were 0.18, 0.26, and 0.24 events/patient-year for the three 
groups, respectively (Figure 26). Although the Tri Clip group had a numerically higher freedom 
from HF hospitalization rate and lower annualized HF hospitalization rate than the control and 
control ( censored) groups at 2 years, no definitive conclusions can be drawn regarding comparative 
results among the three groups due to limited data at 2 years. 
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Figure 25. Freedom from HF Hospitalization through 2 Years - Randomized 
Cohort ITT Population. The confidence intervals were calculated without 
multiplicity adjustment. The adjusted confidence intervals could be wider than 
presented here. 

0.3 

i 
c::

.Q 

] 
0.2 

-~ 
~ 
~ 
0)

:3., 
i;,.. 0.24 

0.1I 
] 
j 

0.0 
Device Control Control ( censored) 

Figure 26. Annualized HF Hospitalization Rates through 2 
Years - Randomized Cohort ITT Population 

FDA Executive Summaiy Page 64 of83 



Pxxxxxx: Tri Clip G4 System - TRILUMINATE Pivotal Trial 

Changes in KCCQ score through 2 years are shown in Figure 27. The results suggest that the 
KCCQ score improvement observed in the TriClip group at 30 days (16.1±21.0) was sustained 
through 2 years (15.6±27.4). 

16.1 ± 21.0 (n=274) 
15.2 ± 22.8 (n=1 96) 15.6 ± 27.4 (n=58) 
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9 12 
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30 Days I Year 2 Years 

Follow-up 

Figure 27. Change in KCCQ Score from Baseline through 2 Years. 

7.6 Single-Arm Cohort Results 

7.6.1 Primary Endpoint 

There were 100 patients with an attempted TriClip procedure in the Single-Ann Cohort. The 
primaiy analysis was perfonned on 91 patients, which excluded patients who withdrew (n=l), died 
or were hospitalized due to COVID-1 9 (n=2), or missed the 12-month visit or did not complete the 
12-month KCCQ assessment (n=6). The results of the primaiy analysis ai·e shown in Table 22. 
Fifteen (15) patients died prior to 12 months, 34 had a KCCQ score improvement of <10 points, 
and 42 survived with a KCCQ score improvement of at ~10 points at 12 months. The proportion of 
patients who survived and experienced at least a IO-point improvement in KCCQ score at 12 
months from baseline was 46.2%, with a lower 98.75% confidence limit of 34.3%, which exceeded 
the perfo1mance goal of 30%. Thus, the prima1y endpoint was met. 
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Table 2218. Primary Analysis Results - Single-Arm Cohort. 

Primary Endpoint Rate 
Lower 98.75% 

Confidence Limit 
Performance 

Goal 
P-value Result 

Survival with ~10 
point improvement 
vs. baseline in 
KCCQ score at 12 
months 

46.2% 
(42/91) 

34.3% 30% 0.008 
Endpoint 

Met 

7.6.2 Safety Results 

CEC-adjudicated adverse event rates through 12 months are shown in Table 23. The rates of all­
cause mortality, cardiovascular mortality, and heart failure hospitalization were approximately 
two-fold higher in the Single-Alm Coho1t than in the TriClip group of the Randomized Coho1t . 
Other event rates were comparable to the Tri Clip group of the Randomized Coho1t . 

Table 2319. CEC-Adjudicated Adverse Events through 12 Months - Single-Arm 
Cohort AP Population. 

Event 
Summary Statistics * 

N=100 

All-cause m01tality 15% (15, 15, 0, 0, 1) 

Cardiovascular (V ARC II definition) 11% (11, 11, 0, 0, 0) 

Heait failure-related 10% (10, 10, 0, 0, 0) 

Non-heait failure-related 1% (1, 1, 0, 0, 0) 

Non-cai·diovasculai· (V ARC II definition) 4% (4, 4, 0, 0, 1) 

Hospitalization 50% (85, 50, 5, 4, 1) 

Hea1t failure hospitalization 24% (33, 24, 1, 0, 0) 

Other cai·diovasculai· hospitalization 14% (17,14, 4, 3, 0) 

Non-cai·diovasculai· hospitalization 26% (35, 26, 0, 1, 1) 

Tricuspid valve surge1y 2% (2, 2, 1, 0, 0) 

Tricuspid valve intervention 7% (7, 7, 5, 4, 0) 

Major bleeding (greater than BARC 3a)1 5% (5, 5, 0, 1, 0) 

New onset renal failure1 0% (0, 0, 0, 0, 0) 

Transient ischemic atta.ck (TIA) 1% (1, 1, 0, 0, 0) 

Stroke (V ARC II) 0% (0, 0, 0, 0, 0) 
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Myocardial infarction 01ARC II definition)' 0% (0, 0, 0, 0, 0) 

Endocarditis requiring surge1y1 0% (0, 0, 0, 0, 0) 

Non-elective cardiovascular surge1y for 
TriClip-related adverse event post index 
procedure1 

0% (0, 0, 0, 0, 0) 

Cardiogenic shock 1% (1, 1, 0, 1, 0) 

VARC: Valve Acadeinic Research Consortium; BARC: Bleeding Acadeinic Research 
Consortium; TIA: transient ischeinic attack. 
*Event rate (no. of events, no. ofpatients, no. of device-related events, number of 
procedure-related events, number of COVID-19-related events); event rate = no./total no. 
Number of COVID-19-related events includes related or possibly related events; this 
excludes events with unknown relatedness. 
1Per the study CEC chaii er, myocai·dial infarction, bleeding, new onset renal failure, 
endocai·ditis requiring surge1y, and non-elective cardiovascular surge1y for TriClip-related 
adverse event post index procedure were adjudicated up to 30 days post treatment visit for 
the device and control groups. 

7.6.3 Powered Secondary Endpoints 

The results of the powered secondaiy endpoints for the Single-Alm Cohort ai·e summarized in 
Table 24. TR reduction by at least one grade at 30 days post-procedure occurred in 98.9% of 
patients, and freedom from MAEs at 30 days post-procedure occurred in 100% of patients; these 
endpoints were met. However, the improvement in 6MWD at 12 months from baseline (13.7±92.7) 
did not meet the perfo1mance goal, so the endpoint was not met. As a result, the subsequent 
endpoints in the pre-defined hierai·chy (freedom from all-cause mo1iality or tricuspid valve surge1y 
and recunent HF hospitalizations at 12 months post-procedure) were not hypothesis-tested. 
Descriptively, the annualized HF hospitalization rates pre- and post-Tri Clip procedure were 
generally similai·. 

Table 2420. Summary of Powered Secondary Endpoints - Single-Arm Cohort AP 
Population. 

Order Secondary Endpoint Summary Statistics p-Value Result 

1 
TR reduction by at least one 
grade at 30 days post-procedure 

98.9% (87/88)* < 0.0001 
Endpoint 

met 

2 
Freedom from MAEs at 30 days 
post-procedure 

100% (99/99)* <0.0001 
Endpoint 

met 

3 
Change in 6MWD at 12 months 
from baseline (m) 

13.7±92.7 (7l)t 
95% CI: [-8.3, 35.6] 

0.1090 
Endpoint 
not met 

4 
Freedom from all-cause 
mo1iality and tricuspid valve 

83.7% (3.7%)l - Not tested 
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surge1y at 12 months 

5 
RecmTent HF hospitalizations at 
12 months (events/patient-year) 

Pre-procedure: 
0.33 f0.23 , 0.4611 

Post-procedure: 
0.36 [0.26, 0.51 ]1 

- Not tested 

TR: tricuspid regurgitation; MAEs: major adverse events, including cardiovascular m01tality, 
new onset renal failure, endocarditis requiring surge1y , and non-elective cardiovascular surge1y 
for TriClip device-related adverse events post-index procedure; 6MWD: 6-minute walk distance; 
HF: heait failure. 
CI: confidence interval. The Cis were calculated without multiplicity adjustment. The adjusted 
Cis could be wider than presented here. 
*% (no./total no.) 
tMean ± standai·d deviation (total no.) 
tKaplan-Meier estimate (standai·d en or) 
1Annualized event rate [95% CI]. 

7.6.4 Descriptive Endpoints 

7.6.4.1 Procedural Endpoints 

Technical success, device success, and procedural success were achieved in 98%, 90%, and 86.7% 
ofpatients, respectively (see Table 25). Technical success was not achieved in 2 patients due to 
failure to implant a TriClip device. Device success was not achieved in 9 patients: 7 due to single 
leaflet device atta.chment and 2 due to failure to implant a TriClip device. Procedural success was 
not achieved in the same 9 patients in whom device success was not achieved plus in 3 additional 
patients who experienced a site-repo1ted serious adverse event: hypotension (n= l), urinaiy 
retention (n=l), and lingual hematoma (n= l). 

Table 2521. Results of Procedural Endpoints -
Population. 

Single-Arm Cohort AP 

Endpoint Result 

Technical success (at exit from procedure room) 98% (98/100) 

Device success (at 30 days post-procedure) 90% (81/90) 

Procedural success (at 30 days post-procedure) 86.7% (78/90) 

7.6.4.2 Health Status Endpoints 

Health status endpoint results ai·e shown in Table 26. Clinically meaningful improvements at 12 
months were observed in the KCCQ score, SF-36 score physical and mental components, and the 
propo1tion ofpatients that improved from NYHA III/IV at baseline to NYHA 1/11. The 6MWD 
improvement is not considered to be clinically meaningful. 
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Table 2622. Results of Health Status Endpoints -
Population. 

Single-Arm Cohort AP 

Endpoint Change 
from Baseline to 12 Months 

Results 

.6.KCCQ overall summaiy score 

Mean ± SD (n) 14.5 ± 20.0 (78) 
Median (QI 0 3) 10.9 (2 .9, 27.1) 
Range (min, max) (-47.5, 58.9) 

.6.SF-36 physical component score 

Mean ± SD (n) 3.4 ± 7.5 (77) 
Median (QI , 03) 3.0 (-0.5, 7.6) 
Range (min, max) (-17.4, 19.7) 

.6.SF-36 mental component score 

Mean ± SD (n) 3.4 ± 12.2 (77) 
Median (QI , 03) 3.3 (-2 .7, 9.9) 
Range (min, max) (-33.3, 45.3) 

.6.NYHA from III/IV to I/II 
% (no./total no) 41.8% (33/79) 

.6.6MWD (m) 

Mean ± SD (n) 13.7 ± 92.7 (71) 
Median (QI , 03) 6.0 (-40.0, 72.5) 
Range (min, max) (-231.1, 207.3) 

KCCQ: Kansas City Cai·diomyopathy Questionnaire; SF-36: 36-Item Sho1i Fo1m Health 
Survey; NYHA: New York Heart Association; 6MWD: 6-minute walk distance. 
SD: standard deviation; Q 1: 1st quaiiile; Q3: 3rd quaiiile. 

7.6.4.3 Peripheral Edema Requiring Hospitalization, Ascites, and IV Diuretic Use at 12 
Months 

The annualized rates ofperipheral edema requiring hospitalization, ascites, and IV diuretic use ai·e 
shown in Table 27. 

Table 2723. Peripheral Edema Requiring Hospitalization, Ascites, and IV Diuretic Use 
at 12 Months - Single-Arm Cohort AP Population. 

Endpoint Results 

Incidence ofperipheral edema requiring hospitalization at 12 months 

Number of events 15 

Total follow up (patient-years) 90.8 
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Annualized rate [95% CI] 0.17 [0.10, 0.27] 

Number ofpatients with events 11.0% (11/100) 

Incidence of ascites at 12 months 

Number of events 4 

Total follow up (patient-years) 90.8 

Annualized rate [95% CI] 0.04 [0.02, 0.12] 

Number ofpatients with events 3.0% (3/100) 

IV diuretic use (including at outpatient clinics) at 12 months 

Number of days 174 

Total follow-up (patient-years) 90.8 

Annualized rate [95% CI] 1.92 [1.65, 2.22] 

Number ofpatients with events 27.0% (27/100) 

CI: confidence interval. The Cis were calculated without multiplicity adjustment. The 
adjusted Cis could be wider than presented here. 

7.6.4.4 Renal Function, Hepatic Function, Natriuretic Peptide, and Body Weight Endpoints 

The results of laborato1y and body weight endpoints are shown in Table 28. There was no 
clinically meaningful change through 12 months for renal function, hepatic function, natriuretic 
peptides, and body weight. However, similar to the finding in the Randomized Coho1t, the mean 
NT-proBNP level increased. 

Table 2824. Renal Function, Hepatic Function, Natriuretic Peptide, and Body 
Weight - Single-Arm Cohort AP Population. 

Endpoint Change 
from Baseline to 12 Months 

Results 

~GGT(U/L) 

Mean ± SD (n) -4.1 ± 30.2 (60) 
Median (01, 03) -5.0 (-1 5.0, 8.0) 
Range (mix, max) (-80.0, 62.0) 

~BNP (pg/mL) 

Mean ± SD (n) 0.1 ± 266.4 (34) 
Median (01 03) -16.5 (-126.0 36.0) 
Range (mix, max) (-367.0, 934.0) 

~NT-pro BNP (pg/mL) 

Mean ± SD (n) 221.4 ± 1360.8 (29) 
Median (01, 03) 64.0 (-374.0, 328.0) 
Range (mix, max) (-1538.0, 4977.0) 

~Patient weight (kg) 
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Mean± SD (n) -1.2 ± 5.2 (81) 
Median (Ql, Q3) -0.7 (-3.6, 1.7) 
Range (mix, max) (-23.5, 9.0) 

D-Kidney function assessed by eGFR (ml/min/1.73 m2) 

Mean± SD (n) 
Median (Ql , Q3) 
Range (mix, max) 

-1.4 ± 13.2 (76) 
-0.7 (-8.4, 6.1) 
(-32.0, 36.9) 

D.Liver Function assessed by MELD score 

Mean± SD (n) 0.4 ± 5.3 (60) 
Median (Ql Q3) 0.0 (-2.4 2.7) 
Range (mix, max) (-11.0, 16.7) 

GGT: gamma-glutamyl ti·anspeptidase; BNP: B-type nau-iuretic peptide; NT-proBNP: 
N-tenninal prob-type nau-iuretic peptide; eGFR: estimated glomernlar filtration rate; 
MELD: Model for End-Stage Liver Disease. 

SD: standard deviation; Q 1: 1st qua1tile; Q3: 3rd quait ile . 

7.6.4.5 Echocardiographic Endpoints 

Changes in TR severity and other echocai·diographic pai·ameters at 12 months ai·e shown in Figure 
28 and Table 29. The propo1t ion of patients with greater than moderate TR decreased from 100% 
at baseline to 21 % at 12 months. The PISA EROA, PISA regurgitant volume, and vena conti·acta 
width decreased substantially from baseline to 12 months. No substantial changes in cardiac size 
and function through 12 months were observed. 
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Figure 28. TR Severity at Baseline, 30 Days, and 12 Months- Single-Arm 
Cohort AP Population (Unpaired). 

Table 2925. Echocardiographic Endpoints - Single-Arm Cohort AP Population. 

Echocardiographic Endpoint Change 
from Baseline to 12 Months 

Results 

t::i,.Tri cuspid annulus diameter ( end-diastole, apical 4Ch, cm) 

Mean± SD (n) -0.08 ± 0.71 (78) 

Median (01, 03) -0.10 (-0.70, 0.48) 
Range (min. max) (-1.60 1.60) 
[95% CI] [-0.24, 0.08] 

t::i,.PISA EROA ( cm2) 

Mean ± SD (n) -0.55 ± 0.30 (65) 

Median (01, 03) -0.52 (-0.68, -0.36) 
Range (min, max) (-1.53 -0.02) 
[95% CI] [-0.62, -0.47] 

t::i,.PISA regurgitant volume calculation (mL) 

Mean± SD (n) -37.52 ± 17.04 (65) 

Median (01, 03) -37.30 (-47.30, -28.40) 
Range (min. max) (-73.18 2.85) 
[95% CI] [-41.75, -33.30] 

!::i,.Vena contracta width (SL, 4Ch view, cm) 

Mean ± SD (n) -0.60 ± 0.46 (78) 
Median (01, 03) -0.63 (-0.82, -0.33) 
Range (min, max) (-1.80 1.00) 
[95% CI] [-0. 70, -0.49] 

t::i,.RV end diastolic diameter- mid (4Ch, cm) 

Mean± SD (n) -0.11 ± 0.75 (77) 

Median (01, 03) -0.20 (-0.50, 0.40) 
Range (min. max) (-2.10 2.00) 
[95% CI] [-0.28, 0.06] 

t::i,.RV end diastolic diameter - base ( 4Ch, cm) 

Mean ± SD (n) -0.24 ± 0.72 (77) 

Median (01, 03) -0.30 (-0.80, 0.40) 
Range (min, max) (-2.40 1.10) 
[95% CI] [-0.40, -0.07] 

t::i,.Right atrial volume (single plane Simpson 's, mL) 

Mean± SD (n) 8.30 ± 72.98 (78) 
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Median (QI , 03) -3 .70 (-33.28, 26.70) 
Range (min, max) (-118.80, 313.50) 
[95% CI] [-8 .15, 24.76] 

~RV fractional area change(%) 

Mean± SD (n) -2.19 ± 10.34 (74) 
Median (QI , 03) -2.25 (-9.90, 3.83) 
Range (min, max) (-33.10, 31.80) 
[95% CI] [-4.58, 0.21 ] 

~LV end diastolic volume (mL) 

Mean± SD (n) 3.15 ± 23.06 (73) 
Median (QI , 03) 0.70 (-11.10, 15.29) 
Range (min, max) (-37.30, 69.92) 
[95% CI] [-2.23, 8.53] 

~LV end systolic volume (mL) 

Mean± SD (n) 1.78 ± 11.55 (73) 
Median (QI , 03) 2.90 (-6.40, 7.00) 
Range (min, max) (-19.35, 35.92) 
[95% CI] [-0.91 , 4.48] 

~RV TAPSE (cm) 

Mean± SD (n) -0.06 ± 0.50 (77) 
Median (QI , 03) -0.16 (-0.40, 0.28) 
Range (min, max) (-0.98, 1.53) 
[95% CI] [-0.17, 0.05] 

~Cardiac output (L/min) 

Mean± SD (n) 0.04 ± 1.49 (76) 
Median (QI , 03) -0.05 (-0.91 , 0.89) 
Range (min, max) (-3 .33, 5.22) 
[95% CI] [-0.30, 0.38] 

~LVOT Doppler stroke volume (mL) 

Mean± SD (n) -0.08 ± 17.73 (77) 
Median (QI , 03) -0.63 (-7 .56, 10.20) 
Range (min, max) (-61.20, 57.50) 
[95% CI] [-4.11, 3.94] 

~Inferior vena cava diameter (cm) 

Mean± SD (n) -0.22 ± 0.61 (74) 
Median (QI , 03) -0.20 (-0.58, 0.1 O) 
Range (min, max) (-1.49, 1.30) 
[95% CI] [-0.36, -0.07] 

~Tricuspid valve diastolic mean gradient (CW, mmHg) 
Mean± SD (n) 0.73 ± 0.77 (70) 
Median (QI , 03) 0.64 (0 .23, 1.21) 
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Range (min, max) (-0.67, 2.96) 

ro.ss, o.921 

PISA: proximal isovelocity surface area (a method for estimating regurgitant 
volume); EROA: effective regurgitant orifice area; RV: right ventricular; LV: left 
ventricular; TAPSE: ti·icuspid annular plane systolic excursion (a measure of the RV 
apex to-base sho1tening and RV systolic function); L VOT: left venti·icular outflow 
tract. 
SD: standard deviation; QI : pt quaitile; Q3: 3rd quaitile; CI: confidence interval. 
The Cis were calculated without multiplicity adjustment. The adjusted Cis could be 
wider than presented here. 

FDA Comment: Patients in the Single-Ann Coho1t met the saine emollment criteria as the 
Randomized Coho1t except that patients were assigned to the Single-Alm Coho1t if the 
Eligibility Committee detennined that there was a high likelihood that TR would be reduced by 
~ I grade with the TriClip device, but a low likelihood that TR would be reduced to moderate or 
less (:S2 grades) . The Single-Alm Cohoit was intended to show that any reduction in TR 
provides health status benefit, even if TR severity was not reduced to moderate or less. TR 
reduction by at least 1 grade at 30 days was achieved in 98.9% (87 /88) of patients (Table 22), 
and TR reduction to moderate or less was achieved in 80% of patients. The Panel will be asked 
to discuss the clinical significance of the Single-Alm Coho1t outcomes, their value-added to the 
Randomized Coho1t results, and their implications on defining the TriClip intended use 
population. 

7.7 Imaging Sub-study 

A pre-planned explorato1y imaging sub-study was conducted on a subset ofpatients to fmt her 
investigate changes in TR, right venu-iculai· size, and right venu-icular function and to gain 
additional insights into cardiac reverse remodeling. Ten (10) sites pa1ticipated, and site selection 
was based on MRI/CT imaging expe1tise, adequate imaging equipment, and study emollment. The 
imaging sub-study was to emoll 100 patients. A total of 82 patients emolled and completed 
baseline imaging as ofJuly 3, 2023, with 44 patients enrolled at a single site. Patient accountability 
is shown in Figure 29. The number ofpatients in each coho1t who reached 30-day and 12-month 
follow-ups as of July 3, 2023, is shown in Table 30. 
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Imaging Sub-study Population 
N=82 

Baseline Imaging(MRI & CT required) 
MRI & CT (N- 78) 

CTouly(N=l) 
MRion1y(N=3) 

I 

N=l Ocathl\Vitbdrawal 
30-Day Imaging (MIU&CT required) 

MRI & CT (N=69) 
er ouly(N=4) 

Missedvis it (N=2) 
CT/MRInot performed (N==Q) 

I 
N=6 Death/\Vithlrawal 

I-Year Imaging (CT required) 
CT(N=49) 

Pending visit (N=4) 
Missed visit (N=<>) 

CTnot performed (N= 16) 

Figure 29. Imaging Sub-Study Patient Accountability. 

Table 3026. Imaging Sub-Study Patient Follow-up Status. 

Randomized Single-Arm Roll-In 

Patients with 30-day follow-up 67 13 1 

Patients with 12-month follow-up 58 12 1 

Total 

81 

71 

MRI and CT were perfo1med at baseline and 30 days, and CT was perfonned at 12 months. TR 
parameters were only assessed with MRI. The 30-day cardiac MRI results (Table 31) showed TR 
reduction in TriClip patients consistent with the echocardiogram results. fu addition, there were 
general trends in right ventricular reverse remodeling in TriClip patients. However, the sample 
sizes were relatively small and there was large patient-to-patient variability in the results. The 
long-te1m prognostic values of the observed changes are unknown. 

Table 3127. Imaging Sub-Study: 30-Day Cardiac MRI Results. 

Endpoint Change Randomized Cohort Single-Arm & Roll-in 
from Baseline to 30 Device Arm Control Arm Cohorts 

Days (N=27) (N= 26) (N=12) 

liTR volume (mL) 

Mean± SD (n) -34.1 ± 28.2 (27) 3.2 ± 22.1 (24) -39.0 ± 16.3 (10) 
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Median (01, 0 3) -28.0 (-52.0, -10.0) 2.0 (-13 .0, 11.5) -43.0 (-46.0, -28.0) 
Range (min, max) (-100.0, 4.0) (-20.0, 84.0) (-62.0, -9.0) 
[95% CI] [-45.3, -23.0] [-6.2, 12.5] [-50.6, -27.4] 

1::,.TR fraction (%) 

Mean ± SD (n) -27.8 ± 16.0 (27) -2.3 ± 21.2 (24) -29.1 ± 14.6 (1 0) 
Median (Q l , Q3) -28.0 (-45.0, -13.8) 0.5 (-8.4, 6.0) -29.5 (-37.0, -18.0) 
Range (min, max) (-52.9, 9.4) (-66.4, 60.2) (-56.3, -9.0) 
[95% CI] [-34.1, -21.4] [-11.3, 6.6] [-39.5, -18.7] 

~ ight atrial end diastolic volume (RAEDV, mL) 

Mean ± SD (n) -8.7 ± 23.1 (27) -4.0 ± 38.5 (26) -29.6 ± 27.8 (12) 
Median (01, 03) -9 .0 (-2 1.0, 8.0) -3 .0 (-16.0, 22.0) -17.5 (-51.0, -5.5) 
Range (min, max) (-64.0, 37.0) (-113.0, 63.0) (-83.0, -2.0) 
[95% CI] [-17.8, 0.4] [ -19.5, 11.6] [-47.2, -11.9] 

~ ight ventricular mass (g) 

Mean ± SD (n) -4.7 ± 5.2 (27) 0.0 ± 6.0 (25) -7.2 ± 8.7 (11) 
Median (Q l , Q3) -5 .0 (-9.0, 0.0) 1.0 (-4.0, 5.0) -5.0 (-9.0, -1.0) 
Range (min, max) (-16.0, 4.0) (-13.0, 10.0) (-32.0, -1.0) 
[95% CI] [-6.8, -2. 7] [-2.5, 2.5] [-13.0, -1.3] 

~ ight ventricular ejection fraction (RVEF, %) 

Mean ± SD (n) -5.6 ± 6.6 (27) 0.6 ± 6.1 (25) -9.2 ± 5.6 (11) 
Median (01, 03) -6.0 (-11.0, 1.0) 1.0 (-1.0, 2.0) -10.0 (-15.0, -6.0) 
Range (min, max) (-17.0, 5.0) (-15.0, 17.0) (-16.0, 2.0) 
[95% CI] [-8.2, -3.0] [-1.9, 3.2] [-13.0, -5.4] 

1::,.Co1Tected RVEF (%)* 

Mean ± SD (n) 8.4 ± 7.6 (27) -0.2 ± 4.5 (24) 7.1 ± 9.3 (1 0) 
Median (Q l , Q3) 8.1 (4.0, 15.0) 0.0 (-2.6, 2.5) 8.5 (-1.0, 14.0) 
Range (min, max) (-8.2, 20.3) (-12.0, 8.8) (-10.9, 18.5) 
[95% CI] [5.4, 11.4] [-2.1 , 1.7] [0.4, 13.7] 

~ ight ventricular free wall strnin (%) 

Mean ± SD (n) -2.0 ± 4.5 (27) 1.2 ± 6.1 (25) -2.7 ± 4.8 (1 0) 
Median (01, 03) -1.0 (-5 .0, 1.0) 0.0 (-3 .0, 3 .0) -2.0 (-6.0, 2.0) 
Range (min, max) (-12.0, 6.0) (-8.0, 16.0) (-12.0, 3.0) 
[95% CI] [-3.7, -0.2] [-1.4, 3.7] [-6.1 , 0.7] 

1::,.Pulmona1y fo1ward flow (mL) 

Mean ± SD (n) 5.2 ± 13.0 (27) 0.3 ± 9. 1 (24) -1.8 ± 27.5 (11) 
Median (Q l , Q3) 5.0 (-4.0, 14.0) 1.0 (-4.0, 5.0) 4.0 (-5.0, 10.0) 
Range (min, max) (-19.0, 41.0) (-22.0, 19.0) (-79.0, 29.0) 
[95% CI] [0.0, 10.3] [-3.5, 4.2] [-20.3, 16.7] 

CI: confidence interval. The Cis was calculated without multiplicity adjustment. The adjusted 
Cis could be wider than presented here. 
*Co1Tected RVEF: provides a more accmate measmement of fo1ward flow by subtracting 
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regurgitant volume from the total strnke volume for a regurgitant valve. 

The 30-day and 12-month cardiac CT results are shown in Table 32 and Table 33, respectively. 
Similar to the cardiac MRI results, general trends of right ventricular reverse remodeling were 
observed in TriClip patients. However, sample sizes were relatively small, and there was large 
patient-to-patient variability in the results. The long-te1m prognostic values of the observed 
changes are unknown. 

Table 3228. Ima2in2 Sub-Study: 30-Day Cardiac CT Results. 

Endpoint Change 
from Baseline to 30 Days 

Randomized Cohort Single Arm & 
Roll-In Cohort 

(N=14) 
Device Arm 

(N=27) 
Control Arm 

(N=29) 

~ ight atrial end diastolic volume (RAEDV, mL) 

Mean ± SD (n) -20.3 ± 31.6 (26) -4.9 ± 43.0 (29) -4.3 ± 21.8 (14) 
Median (01 03) -21.5 (-32 .0, -1.0) -10.0 (-30.0 15.0) -7.0 (-22.0, 10.0) 
Range (min, max) (- l 06.0, 34.0) (-81.0, 156.0) (-40.0, 39.0) 
[95% CI] [-33.1, -7.6] [-21.2, 11 .4] [-16.9, 8.3] 

1::,.Tricuspid valve annular area (mm2) 

Mean ± SD (n) -201.2 ± 177.0 (26) -49.3 ± 147.1 (29) -105.0 ± 308.8 (14) 
Median (QI , Q3) -195.0 (-290.0, -80.0) -70.0 (-120.0, 80.0) -85.0 (-300.0, 10.0) 
Range (min, max) (-640.0, 160.0) (-430.0, 160.0) (-520.0, 630.0) 
[95% CI] [-272.6, -129.7] [-105.3, 6.6] [-283.3, 73.3] 

~ ight ventricular end diastolic volume (RVEDV, mL) 
Mean ± SD (n) -34.2 ± 32.8 (26) -1.8 ± 30.3 (29) -21.4 ± 37.8 (14) 

Median (01, 03) -36.5 (-60.0, -9.0) -6.0 (-25 .0, 16.0) -10.0 (-47.0, 7.0) 
Range (min, max) (-109.0, 23.0) (-54.0, 69.0) (-93.0, 30.0) 

f95% Cil f-47.5, -21.01 f-13.4, 9.71 f-43.2, 0.51 
~ ight ventricular mass (g) 

Mean ± SD (n) -4.8 ± 7.4 (26) 0.3 ± 5.3 (29) -0.1 ± 6.0 (14) 

Median (0l 03) -3.0 (-7 .0, -1.0) 0.0 (-2.0, 4.0) -0.5 (-5.0, 3.0) 

Range (min, max) (-27.0, 4.0) (-9.0, 10.0) (-10.0, 12.0) 

f95% en f-7.9, -1.81 f-1.7, 2.31 f-3.5, 3.41 
~ ight ventricular ejection fraction (%) 

Mean ± SD (n) -5.0 ± 6.4 (26) -0.1 ± 6.8 (29) -6.6 ± 5.2 (14) 

Median (01 03) -6.5 (- l 0.0, 1.0) 0.0 (-4.0 4.0) -6.0 (-10.0, -2.0) 
Range (min, max) (-14.0, 7.0) (-17.0, 14.0) (-18.0, 2.0) 

f95% Cil f-7.6, -2.41 f-2.7, 2.51 f-9.6, -3.71 
~ ight ventricular free wall strain (%) 

Mean ± SD (n) -1.3 ± 5.9 (22) -0.5 ± 4.1 (26) -2.5 ± 5.5 (12) 

Median (0l 03) -2.5 (-6.0, 2.0) -0.5 (-4.0 2.0) -1.5 (-6.5. 2.0) 
Range (min, max) (-11.0, 11.0) (-8.0, 8.0) (-12.0, 5.0) 
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[95% CI] [-3.9, 1.3] [-2.1, 1.2] [-6.0, 1.0] 

SD: standard deviation; CI: confidence interval. The Cis were calculated without multiplicity 
adjustment. The adjusted Cis could be wider than presented here. 

Table 33. Imaging Sub-Study: 12-Month Cardiac CT Results. 

Endpoint Change Randomized Cohort 
from Baseline to 12 Device Group 

Months (N=20) 

~ ight atrial end diastolic volume (RAEDV, mL) 

Mean ± SD (n) 
Median (01, 0 3) 
Range (min max) 

f95% Cil 

-19.5 ± 34.2 (20) 

-18.0 (-31.5, -4.0) 
(-83.0, 45.0) 

f-35.4, -3.51 
1::,.Tricuspid valve annular area (mm2) 

Mean ± SD (n) 

Median (Q l , Q3) 
Range (min max) 

f95% en 

-195.0 ± 197.1 (20) 

-205.0 (-305.0, -60.0) 
(-690.0, 90.0) 

f-287.3, -102.71 

Control Group 
(N=20) 

4.4 ± 35.5 (20) 

5.0 (-14.0, 23.0) 
(-70.0, 99.0) 

f-12.3, 21.01 

-3.0 ± 142.8 (20) 

-20.0 (-70.0, 60.0) 
(-240.0, 390.0) 

f-69.8, 63.81 
~ ight ventricular end diastolic volume (RVEDV, mL) 

Mean ± SD (n) 

Median (01, 03) 
Range (min max) 

f95% Cil 
~ ight ventricular mass (g) 

Mean ± SD (n) 

Median (Q l , Q3) 
Range (min, max) 

f95% en 

-35.8 ± 26.4 (20) 

-38.0 (-58.5, -18.5) 

(-74.0, 8.0) 

f-48.1, -23.51 

-4.7 ± 4.9 (20) 

-3.5 (-6.5, -1.0) 
(-16.0, 2.0) 

f-6.9, -2.41 
~ ight ventricular ejection fraction (%) 

Mean ± SD (n) 

Median (01, 03) 
Range (min max) 

f95% Cil 

-6.9 ± 6.2 (20) 

-9 .0 (-11.0, -2.0) 
(-16.0, 5.0) 

f-9 .8, -4.0l 
~ ight ventricular free wall strain (%) 

Mean ± SD (n) 

Median (Q l , Q3) 
Range (min max) 

f95% en 

-4.2 ± 7.2 (18) 

-3.5 (-8 .0, 2.0) 
(-20.0, 5.0) 

f-7.8, -0.71 

-1.0 ± 38.1 (20) 

-3.5 (-22.5, 12.5) 

(-61.0, 68.0) 

f-18.8, 16.91 

1.4 ± 6.5 (20) 

1.5 (-4.5, 5.0) 
(-10.0, 13.0) 

f-1.6, 4.41 

0.9 ± 5.2 (20) 

0.5 (-2 .0, 4.0) 
(-10.0, 11.0) 

f-1.6, 3.31 

-1.3 ± 5.4 (19) 

-2.0 (-5 .0, 3.0) 
(-14.0, 10.0) 

f-3.9, 1.31 

Single-Arm & 
Roll-In Cohorts 

(N=7) 

-3.3 ± 23.6 (7) 

4.0 (-28.0, 21.0) 
(-33.0, 23.0) 

f-25.1, 18.61 

-194.3 ± 119.7 (7) 

-160.0 (-300.0, -130.0) 
(-360.0 0.0) 

f-305.0, -83.61 

-42.4 ± 33.5 (7) 

-37.0 (-56.0, -16.0) 

(-103.0, 0.0) 

f-73.4, -11.41 

-3.6 ± 5.7 (7) 

-5.0 (-7.0, -2.0) 
(-10.0, 8.0) 

f-8.8, 1.71 

-2.1 ± 7.0 (7) 

-2.0 (-8.0, 7.0) 
(-11.0, 7.0) 

f-8.6, 4.31 

-1.3 ± 6.5 (7) 

2.0 (-8.0, 3.0) 
(-13.0 4.0) 

f-7.3, 4.71 
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SD: standard deviation; CI: confidence interval. The CIs were calculated without multiplicity 
adjustment. The adjusted CIs could be wider than presented here.  

8 Postmarket Studies 

Patients enrolled under the TriClip IDE, including those enrolled under the Continued Access 
Protocol (enrollment limited to 450 patients, 360 enrolled as of January 5, 2024, no study results 
yet available), will be followed through 5 years. Additionally, Abbott Medical proposes to conduct 
registry-based postmarket surveillance of the TriClip device through the Society of Thoracic 
Surgeons (STS)/ACC Transcatheter Valve Therapy (TVT) Registry, including linkage of the TVT 
Registry with the Centers for Medicare and Medicaid Services (CMS) claims data. Patient 
outcomes will be analyzed annually through 5 years post-procedure. Patient demographics and 
baseline characteristics and outcomes during the first year post-procedure (including assessments 
performed at the index procedure, discharge, 30 days, and 12 months) will be collected through the 
TVT Registry. For years 2 through 5 post-procedure, outcomes (including mortality, repeat 
procedure for tricuspid valve-related dysfunction, and hospitalization) will be collected from the 
CMS claims data. 

9 Conclusions 

This executive summary provides background on TR and current treatment options, a description 
of the TriClip device, and a review of the TRILUMINATE pivotal trial results. Based on the 
information provided, Abbott Medical is requesting that the TriClip device be approved and 
indicated for the improvement of health status in patients with symptomatic severe TR despite 
being treated with OMT, who are at intermediate or greater risk for surgery, and in whom tricuspid 
valve edge-to-edge repair is deemed appropriate by a heart team. 

The TRILUMINATE pivotal trial was an open-label randomized controlled trial comparing 
treatments with the TriClip device plus OMT vs. OMT alone. The trial included a Randomized 
Cohort and a Single-Arm Cohort. Both cohorts met their 12-month primary endpoints. The 
Randomized Cohort primary endpoint success was driven by improvement in KCCQ score, which 
is a patient reported outcome that could be subject to the placebo effect in an unblinded trial. There 
was no signal of reduced mortality or HF hospitalization associated with TriClip device 
implantation through 12 months post-procedure. 

The TRILUMINATE pivotal trial Randomized Cohort also showed a 30-day freedom from MAEs 
rate of 98.3% with a lower 95% confidence limit of 96.3%, which met the prespecified 
performance goal of 90%. In addition, there were no occurrences of device thrombus or device 
embolization. 

The TriClip was designated a breakthrough device by FDA.  Because of the importance of HF 
associated with TR and FDA’s mission to bring novel beneficial treatments to patients, we are 
seeking the Panel's input on the benefits and risks of the TriClip device and whether the 
information provided demonstrates a reasonable assurance of device safety and effectiveness as 
defined in 21 CFR 860.7(d)(l) and (e)(l). The evidence must show that when using the device 
properly, the evidence supports that in a significant portion of the target population, there is an 
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absence of unreasonable risks (safety) and that there are clinically significant benefits 
(effectiveness). 
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11 Appendix 

Win-Ratio Analysis 

In the win-ratio analysis of the primary endpoint, each patient from the device group was compared 
with each patient from the control group in the hierarchy of the primary endpoint composite. The 
pairwise comparison will move to the next hierarchy level (if any left), only when it is a tie at the 
current hierarchy level. The outcome of each pairwise comparison can be classified into one of the 
following categories: 

(1) The TriClip patient had tricuspid valve surgery or died first. 
(2) The control patient had tricuspid valve surgery or died first. 
(3) The TriClip patient experienced more HF hospitalizations. 
(4) The control patient experienced more HF hospitalizations. 
(5) The TriClip patient, but not the control patient, had an improvement of ≥15 points in 

KCCQ score from baseline. 
(6) The control patient, but not the TriClip patient, had an improvement of ≥15 points in 

KCCQ score from baseline. 
(7) None of the above (i.e., a tie). 

Let N1, N2, N3, N4, N5, N6, N7 be the number of pairs in categories (1), (2), (3), (4), (5), (6), and (7), 
respectively. The total number of “winners” for the device group is: NW = N2 + N4 + N5, and the 
total number of “losers” for the device group is: NL = N1 + N3 + N6. The “win ratio” is defined as 
the total number of “winners” divided by the total number of “losers,” i.e., Rw = NW/NL. 
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