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Rationale

The rationale of the randomized TRIC-I-HF trial was to evaluate,
if a strategy of transcatheter tricuspid repair 

in addition to optimal medical therapy
is superior to 

optimal medical therapy alone

in symptomatic patients 
with at least severe tricuspid regurgitation 

and an increased risk for future heart failure events.



Trial Design
Ø Investigator initiated, prospective, multicenter, open-label, randomized 

controlled strategy trial in 29 German high-volume, heart valve centers
Ø Patient selection and enrollment at the discretion of the local heart teams
Ø Tricuspid repair strategy with any CE-marked tricuspid repair device
Ø Clinical and echocardiographic follow-up at 30 days, 1 year, followed by 

annual visits
Ø Current analysis with completed minimum 1-year follow-up of all randomized 

patients

Ø Steering committee, data and safety monitoring board, event-adjudication 
committee, and echocardiographic core-lab



Main Inclusion Criteria
Ø Symptomatic patients with at least severe tricuspid regurgitation
Ø On stable medical therapy including diuretic therapy for at least 30 days
Ø Patients at advanced risk for future heart failure events (at least one of the 

following criteria):
• History of heart failure hospitalization in previous 12 months, or
• Presence of cardio-renal syndrome (eGFR < 60 ml/min/1.73 body surface 

area), or
• Presence of cardio-hepatic syndrome (elevation of at least 2 markers for 

cholestasis: bilirubin, alk. phosphase, or γ-GT)



Trial Endpoints
Two hierarchical primary endpoints:
1) Win ratio of all-cause mortality, heart failure hospitalization and quality of 

life improvement (KCCQ ≥ 15 points) at 1 year, and – if tested positive –
2) Composite of all-cause mortality and heart failure hospitalization during 

follow-up up to 3 years after randomization 

Secondary endpoints:
Ø Hospitalizations for heart failure during 3 years of follow-up
Ø Need for cross-overs
Ø All-cause mortality during 3 years of follow-up
Ø Reduction in TR severity by core-lab
Ø NYHA functional class



Factors for Enabling Patient Inclusion and Randomization
in a Commercial Environment

Ø 2:1 randomization ratio favoring tricuspid repair
Ø Allowance of cross-overs from medical therapy to tricuspid repair

Cross-over
Cross-over was only permitted if all of the following criteria were met: 
Ø at least 30 days had elapsed since randomization,
Ø a heart-failure decompensation had resulted in hospitalization, and 
Ø IV diuretic therapy was administered during that hospitalization. 

Hospitalizations for the cross-over procedure were not counted as an additional endpoint.



Power Calculations for Both Primary Endpoints

1) Win ratio
Ø 336 patients (224 tricuspid repair and 112 medical therapy) 
Ø 40% wins, 22% losses, and 38% ties
Ø Power 85%, two-sided alpha 5%, 2:1 randomization

2) Composite of all-cause death and heart failure hospitalization
Ø 324 patients (216 tricuspid repair and 108 medical therapy) 
Ø Assumed incidences of 45% (medical therapy) and 30% (tricuspid repair)
Ø Power 90%, two-sided alpha 5%, 2:1 randomization

à Assuming a drop-out rate of 10%, 360 randomized patients were required.



TRIC-I-HF Flow Chart
360 patients were enrolled

237 were assigned to 
Tricuspid Repair

123 were assigned to
Medical Therapy

231 underwent tricuspid 
intervention

227 T-TEER
3 annuloplasty (Cardioband)
1 other (TTVR, protocol dev.)

6 did not undergo intervention

1 patients withdrew consent 4 patients withdrew consent

237 patients were 
included in the ITT 

analysis

123 patients were 
included in the ITT 

analysis

R



Patient Characteristics
Tricuspid repair

(N=237)
Medical therapy

(N=123)
Age (years) 80.6 ±5.9 80.2 ±6.6

Female sex (%) 56.5% 56.1%
EuroSCORE II 4.3 (2.9 – 6.2) 4.2 (2.8 – 7.9)

Tri-SCORE 4.0 (3.0 – 6.0) 5.0 (4.0-6.0)

NYHA class III or IV (%) 76.4% 72.4%
Atrial fibrillation or flutter (%) 92.0% 97.6%
Pacemaker / ICD  with RV lead (%) 20.7% 20.3%
Diabetes mellitus (%) 25.3% 26.0%
Previous myocardial infarction (%) 5.9% 13.0%
Previous CABG (%) 7.6% 11.4%
Heart failure hospitalization prior 12 months (%) 57.0% 51.2%
Cardio-renal syndrome (%) 81.9% 81.3%
Cardio-hepatic syndrome (%) 44.2% 50.0%
Hemoglobin (mg/dl) 12.3 ± 2.3 12.4 ± 2.3

NTproBNP (pg/ml) 2,022
(1,229 – 3,283)

2,076 
(1,195 – 4,066)



Baseline Medication Data
Tricuspid repair

(N=237)
Medical therapy

(N=123)

Loop diuretic (%) 93.2% 95.9%

Thiazide diuretic (%) 15.2% 17.9%

Mineralocorticoid receptor antagonist (%) 43.5% 42.3%

RAS inhibitor (%) 68.8% 65.0%

Beta-blocker (%) 89.0% 86.2%

SGLT2i (%) 52.7% 51.2%



Procedural Characteristics and Safety Events @ 30 Days
Tricuspid repair

(N=237)

Underwent TTVI (%) 231 (97.5%)
Transcatheter edge-to-edge   
repair (T-TEER) 98.3%

Transcatheter annuloplasty 1.3%
Other 0.4%

T-TEER device
PASCAL implantation 65.6%
TriClip implantation 33.0%
No device implantation¶ 1.3%

Number of T-TEER devices / pt (%)
1 device strategy 28.6%
2 device strategy 62.0%
≥3 device strategy 9.4%

Tricuspid repair
(N=237)

All-cause mortality (%) 1 (0.4%)

Major bleeding (%) 6 (2.5%)

Mechanical circulatory support (%) 0 (0.0%)

Device embolization (%) 0 (0.0%)

Single leaflet device attachment (%) 4 (1.7%)

Tricuspid valve reintervention (%) 2 (0.8%)

Tricuspid valve surgery (%) 1 (0.4%)

New pacemaker implantation (%) 1 (0.4%)

New onset of renal failure (%) 4 (1.7%)

Any major adverse event (%) 14 (5.9%)



1st Primary Endpoint: Win Ratio Analysis
29,151 

patient pairs

Heart failure
hospitalization

KCCQ 
improvement

Total Wins

Wins for 
Tricuspid Repair

Wins for 
Medical Therapy

Win Ratio: 2.42 (95% CI: 1.76 – 3.33); P < 0.0001 

Tricuspid Repair 
Wins: 58.0%

(16,909 pairs)

Medical Therapy 
Wins: 23.9%

(6,966 pairs)

34.1%
for Tricuspid 

Repair

Mortality 74.2%
(21,619 ties)

15.0%
(4,366 pairs)

10.9%
(3,166 pairs)

4.1%
for Tricuspid 

Repair

43.7%
(9,468 ties)

31.8%
(9,280 pairs)

9.8% 
(2,871 pairs)

22.0%
for Tricuspid 

Repair

55.6%
(5,276 ties)

11.2%
(3,263 pairs) 

3.2%
(929 pairs)

8.0%
for Tricuspid 

Repair

Differences in wins
(percentage points)



2nd Primary Endpoint: Mortality or Heart Failure Hospitalization

hazard ratio: 0.40 
(95% CI: 0.29 to 0.55)
P < 0.00010
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Secondary Endpoint: Heart Failure Hospitalization During Follow-up
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Cumulative Cross-Overs
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Days

Cross-over was permitted only if all of the following criteria were met: 
Ø at least 30 days had elapsed since randomization,
Ø a heart-failure decompensation had resulted in hospitalization, and 
Ø IV diuretic therapy was administered during that hospitalization. 



Secondary Endpoint: All-Cause Mortality During Follow-up

hazard ratio: 0.62 
(95% CI: 0.40 to 0.96)
P = 0.027
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Secondary Endpoint: Echocardiographic TR Severity

TR severity:

torrential

massive
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≤ mild
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Secondary Endpoint: NYHA Functional Class
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Conclusion
A strategy of transcatheter tricuspid-valve repair in addition to medical therapy 

is superior to medical therapy in patients with severe TR.

Tricuspid repair improves the quality of life of our patients,
but it also results in a significant reduction in hard clinical events,

including heart failure hospitalizations as well as all-cause mortality.


