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TRILUMINATE: Background

• Tricuspid regurgitation is present in ~5% of patients over age 65 and is 

associated with poor quality of life and increased mortality

• Treatment generally limited to diuretics to improve quality of life

• Except in conjunction with surgery for left-sided valve dz, TV surgery is 

rarely performed in the US, because of poor outcomes (operative 

mortality ~8%) and high rates of complications (perm. pacer 10-15%)

• Numerous devices have been developed for treatment of TR, but no 

studies have compared outcomes with standard medical therapy



TRILUMINATE: Study Design

• 350 patients with severe, symptomatic TR and at 

least intermediate risk for surgery

• Exclusion criteria

– LVEF < 20%

– Need for other valve surgery

– Severe pulmonary HTN

• Randomized to TV repair using TriClip G4 system 

or continued medical therapy

• Primary endpoint: Ordinal composite of death, 

TV surgery, HF hospitalization, KCCQ 

improvement <15 points at 1 year

Criteria designed to 

identify a population 

expected to benefit 

from TV repair



Change in TR Severity
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Death or TV Surgery HF Hospitalization (HFH)
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Quality of Life: Change in KCCQ-OS
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Mean Change in KCCQ

• Device  12.3 points

• Control  0.6 points

D = 11.7 points

P<0.001



Relationship between TR and QOL
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Key Insights

• Study met primary endpoint, but benefit driven entirely by QOL → ? Will 

this be sufficient for approval and reimbursement

– Older patients value QOL benefit even more than survival

• Lack of impact on clinical endpoints (esp. HFH) somewhat surprising

– Most pts had atrial TR → Event rates much lower than in COAPT

– Should we be focusing on patients with LV dysfunction, pulmonary HTN, etc?

– Is QOL benefit all placebo?

• Dose response relationship between TR reduction and QOL improvement 

strongly suggestive of true benefit

• Await results of other ongoing trials (TRISCEND II, CLASP-TR) to see if 

there is greater impact on clinical events

TRILUMINATE
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TVT Registry: TAVR-Related Stroke
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Patients undergoing commercial TF TAVR*, N=3000
• Patients of all risk categories eligible

TAVR with Sentinel

N=1500
TAVR without CEP

N=1500

1:1

Neurological exam pre-procedure  

Neurological exam in all patients post-procedure 

Trial Design

Primary endpoint: Stroke at 72h or Discharge

**Powered to detect 50% reduction in stroke (4% → 2%)

Kapadia SR, et al. N Engl J Med 2022; 387:1253-1263



SENTINEL Device

• Two independent 
polyurethane filters (pore 
size 140 µm) deployed in 
the right brachiocephalic 
trunk and left common 
carotid artery

• Delivered through 6Fr 
sheath via right radial 
artery



PROTECTED TAVR: Results
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Prespecified Secondary Endpoints

EPD
No

EPD
P-Value

Disabling Stroke 0.5% 1.3% 0.02

Non-Disabling Stroke 1.7% 1.5% NS

TIA 0.1% 0.1% NS

Stroke, TIA, or Delirium 3.1% 3.7% NS

Death 0.5% 0.3% NS

AKI 0.5% 0.5% NS



PROTECTED 

TAVR:

Subgroup 

Analyses

*p≤0.05



Key Insights

• Despite high rates of recovery of embolic debris, there is no evidence that 

CEP with the Sentinel device reduces overall rates of stroke with TAVR →

Debris retrieval should not be considered a valid surrogate for benefit of 

CEP

• In light of previous studies, suggestion that CEP converts major strokes 

into minor strokes is mechanistically and biologically plausible → await 

PROTECT-TAVI (n=7000) results

• Given these results and lack of consistent predictors of disabling stroke, 

there are only 2 rational strategies to using CEP in TAVR in 2023–

everyone or no one

PROTECTED TAVR
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Primary Results at 2 Years

• 614 pts with heart failure and severe secondary mitral regurgitation 

randomized to MitraClip + GDMT vs. GDMT alone

• Primary results demonstrated significant reductions in HF hospitalization 

and all-cause mortality as well as substantial improvement in KCCQ 

through 2-year follow-up

• Clinical and echocardiographic follow-up continued through 5 years

• Control patients allowed to cross over to MitraClip after 2 years if they 

continued to meet eligibility criteria→ performed in 67 pts (45% of eligible)

COAPT



Primary Effectiveness: All HF Hospitalizations 
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HR 0.53 

95% CI 0.41-0.68
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Primary Effectiveness: All HF Hospitalizations 
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• In pts with heart failure and severe SMR, TEER with the MitraClip 

demonstrated durable MR reduction and reductions in HFH and all-cause 

mortality through 5-year f/u

• Treatment effects were reduced after 2-3 years, in large part due to 

MitraClip treatment in 44.9% of control group pts surviving to 2 years

• Among qualifying patients, the benefits of late TEER were similar to those 

of initial TEER

• However, since more than half of all control pts did not survive 2-years, 

these findings suggest that early TEER for suitable pts should be preferred

Conclusions and Implications



Honorable Mention

Trial/Study 
Target 

Population
Comparison Key Finding

REDUCE-LAP II HFpEF
Corvia Intertrial 

Shunt vs. Sham

8 mm interatrial shunt (Corvia) did not lead to 

improved clinical outcomes or QOL compared 

with sham control → suggestion of benefit in pts 

without exercise-induced pulm. HTN 
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8 mm interatrial shunt (Corvia) did not lead to 

improved clinical outcomes or QOL compared 

with sham control → suggestion of benefit in pts 
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Surgical Risk

Pascal vs. 

MitraClip

6 month clinical outcomes similar with PASCAL 

vs. MitraClip.  MR reduction slightly more 

durable with PASCAL (? mechanism)

Simard/Alkhouli

(TVT reg.)

Severe MR with 

Cardiogenic 

Shock

MitraClip vs. 

Failed MitraClip

TVT registry study→ comparison of successful 

vs. failed TEER demonstrated improved 1-yr 

mortality with successful procedure



Final Thoughts

• Research in structural and valvular heart disease remains 

vibrant in 2023

• Most randomized trials are occurring in the US, driven largely 

by the regulatory and reimbursement environment

• Although the 10 years were dominated by treatment of AS, the 

next 10 years are likely to be the decade of the tricuspid valve 

→ we have a lot to learn!


