
Yan Topilsky 

Tel Aviv Medical Center

Tricuspid Regurgitation



Natural History of Tricuspid Regurgitation

▪ Etiology based natural history trials

▪ Outcome with surgery 

▪ Outcome with contemporary heart failure therapy

▪ The TRILUMINATE control arm

▪ The Pathophysiology and new Classification of Tricuspid Regurgitation



Nath J. et al JACC 

2004 

N=5,223
One year mortality with severe TR was ≈35%



Criticism on Outcome of TR Nath Paper

• Systemic co-morbidities were not recorded

• Only hospitalized patients

• Mixed etiologies of TR

• TR was not quantified

• Outdated heart failure therapy

Thus, TR may be just a surrogate of mortality



Etiologic classification  of Tricuspid Regurgitation



Outcome of untreated TR

stratified by etiology

Organic TR



Messika-Zeitoun D et al. J Thorac Cardiovasc Surg 2004;128:296-302

Medical and surgical outcome of tricuspid 

regurgitation caused by flail leaflets 





Outcome of untreated TR

stratified by etiology

Functional TR



Benfari; Circulation 2019 

N=11,507

HFrEF







Topilsky; JACC, 2014 



Outcome of TR with surgery



Isolated Tricuspid Surgery

• 290/year in 2004 (67% replacement)

• 780/year in 2013 (57% replacement)

The database represents ≈20% of 
hospital admissions in the USA 
(approximately 1000 hospitals)

• In-hospital mortality for isolated TV 
surgery was 8.8% 
• Highest mortality (10.9%) for TV 

replacements

• Long hospital stay (median 11 days) 

• 26% pacemakers

Zack; JACC 2017



Axtell ; JACC, August 2019

Entire cohort After immortal 
time adjustment

• 3,276 patients with severe TR

• No difference in long-term survival between 
surgery and medical therapy 

• No difference between TV repair and 
replacementSurgical mortality was adversely 

affected by delayed

operative intervention, especially until 

severe RV

failure, or end-organ damage developed





Outcome of TR with contemporary

 heart failure therapy



TR ≥ Moderate is associated with poor survival, regardless of age, echo parameters and comorbidities 

Chorin; EHJ CVI 2020

N=33,305



Management and Outcome of Patients Admitted With Tricuspid Regurgitation in France

Messika Zeitun and Maurice Sarano et al.
Canadian Journal of Cardiology, 2021-07-01, Volume 37, Issue 7, Pages 1078-1085

Event rates in patients with tricuspid regurgitation managed conservatively in a nationwide 

cohort from France



Risk Score for 1 year mortality based in patients with ≥Moderate-severe TR

Multivariate predictors
Age≥65 years (1 points)
Age≥75 years (2 points)
Age≥85 years (3 points)

EF≤30% (1 point)
SPAP≥40mmHg (1 

points)
GFR≤30 (2 points)
GFR≤20 (4 points)

RV dysfunction (1 point)
Liver disease (2 points)

Hochstadt A, Topilsky Y. et al, Eur Heart J Open. 2022 Oct 14;2(6):oeac067. 

Dreyfus et al.  TRISCORE  cohort. Eur Heart J, Volume 43, Issue 7, 14 February 2022



N Engl J Med
Volume 388(20):1833-1842

May 18, 2023

Original Article 

Trans-catheter Repair for Patients with Tricuspid Regurgitation



N Engl J Med
Volume 388(20):1833-1842

May 18, 2023

Original Article 

Trans-catheter Repair for Patients with Tricuspid Regurgitation

STATISTICAL ANALYSIS

Under the assumption of a 1-year incidence of death or tricuspid-valve surgery of 20% in 

the control group



▪ Selection “clinical bias”- low clinical risk?

▪ Optimal medical management?

▪ Selection “anatomic” bias- predilection for “atrial functional”?

Possible reasons for the relatively good  outcome in the 

TRILUMINATE control arm



Selection clinical bias?



Patients were eligible:

▪ Tricuspid regurgitation confirmed as severe

▪ Symptomatic (NYHA II, III, or IVa)

▪ Pulmonary artery systolic pressure <70 mm Hg

▪ No other cardiovascular conditions (severe AS or MR)

▪ Intermediate or greater surgical risk

 

Enrollment, Randomization, and Follow-up



Figure 1b Survival rate according to the TRI-SCORE in the conservative group 

The average patient in TRILUMINATE had TRISCORE 2-3 (Low)



Optimal medical management



Optimal medical management

In the Triluminate trial introduction the medical therapy for tricuspid 

regurgitation is “dismissed” as:

“Largely limited to diuretic agents, which can lead to abatement of symptoms in 

some patients”.

A gross under appreciation of the required expertise



Tricuspid Regurgitation Management for Heart Failure
 Rebecca T. Hahn, MD, Michael I. Brener, MD, MS, Zachary L. Cox, PHARMD, Sean Pinney, MD, JoAnn Lindenfeld, MD

JACC: HEART FAILURE VOL. 11, NO. 8, 2023

Medical management of 

TR requires expertise just 

like TEER or surgery



Tricuspid Regurgitation Management for Heart Failure

 Rebecca T. Hahn, MD, Michael I. Brener, MD, MS, Zachary L. Cox, PHARMD, Sean Pinney, MD, JoAnn Lindenfeld, MD

DIURETICS
                                                                                                                             

Significant TR leads to diuretic resistance through altered oral diuretic intestinal absorption and intra-renal venous congestion

Optimal diuretic therapy may need intermittent intravenous treatment. 

Loop diuretics are the primary but not the only decongestive therapy

SGLT-2 inhibitors, mineralocorticoid antagonists.

The ideal RV preload in TR is a normal RA pressure (reduces septal shifting which limits both RV and LV contractility/compliance) 

Normalizing RA pressure may require tolerating mild to moderate increases in serum creatinine.

JACC: HEART FAILURE VOL. 11, NO. 8, 2023





Tricuspid Regurgitation Management for Heart Failure

 Rebecca T. Hahn, MD, Michael I. Brener, MD, MS, Zachary L. Cox, PHARMD, Sean Pinney, MD, JoAnn Lindenfeld, MD

OTHER MEDICAL THERAPY

The LV contributes 20% to 40% of RV stroke volume from systolic ventricular interdependence and septal contraction.

Improvement in LV function may directly improve RV function, as well as indirectly by reducing mitral regurgitation, lowering LA/LV 

filling pressures, improving pulmonary vascular compliance, and reducing RV afterload

Patients with TR and left sided HF (HFrEF, HFmrEF, HFpEF) should receive guideline-directed medical therapy.

Limited data suggests beta-blockers, aldosterone system inhibitors  and SGLT2 inhibitors may improve RV function and TR 

(conflicting data for renin angiotensin system inhibitors)

Digoxin may be useful in patients with secondary ventricular TR.

 

Pulmonary vasodilators are indicated in pre-capillary (group 1) pulmonary arterial hypertension.

JACC: HEART FAILURE VOL. 11, NO. 8, 2023



Medical management in the TRILUMINATE Trial
Supplementary

▪ Follow-up at 1, 6, and 12 months with ECG, Labs, Echo, 6 minute walk. 

▪ Control subjects seen by HF specialist.

▪ Neuro-hormonal antagonists were not changed (GDMT)

▪ Diuretic therapy was individually tailored throughout FU 



Selection “anatomic” bias- “atrial functional”?



Echocardiographic images were reviewed to determine if anatomically suitable for the TriClip

Only patients judged to have a high likelihood of achieving ≤moderate residual TR after TEER were 

randomized to either TEER or Medical therapy

Supplementary Appendix Page 14

Anatomic eligibility for TriClip



Optimal TEER candidates





New Classification of Tricuspid Regurgitation



• TR secondary to PHTN
• RV lengthening (elliptical RV)
• Less annular dilation

• TV leaflet tethering and 
tenting 

• Idiopathic functional TR
•  Wide TV annulus and RV base 

Topilsky; Circ CV imaging 2012

Functional Tricuspid Regurgitation



Morphological changes in functional TR:  

• Right ventricular remodeling

• Papillary muscle displacement 

• Leaflet tenting and tethering

• Annulus dilatation 

Functional Tricuspid Regurgitation



Eur Heart J Cardiovasc Imaging, Volume 23, Issue 7, July 2022, Pages 913–929

Current Classification



Table S4. Baseline echo data

Control GroupTEER GroupEchocardiographic parameter

58.7±10.559.3±9.3Ejection Fraction %

21 (14)23 (14)Ejection Fraction<50% n, (%)

158 (92.9%)165 (94.8%)Functional etiology n, (%)

5.2±1.75.5±1.8Coaptation gap mm

68 (41.2%)83 (48.0%)TAPSE ≤1.7cm n, (%)

153.2±83.2143.2±85.4Right atrial volume mL

4.5±0.84.3±0.7Tricuspid annulus diameter cm

40.1±10.139.7±9.2Pulmonary systolic pressure mmHg



Atrial secondary tricuspid regurgitation is associated to more favorable

 outcome than the ventricular phenotype

Mara Gavazzoni et al. Front Cardiovasc Med. 2022; 9: 1022755

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9744784/




In summary 

▪ TR adversely affects prognosis

▪ Natural history is affected by severity, etiology and mechanism 

▪ Atrial functional TR is associated with lower mortality

▪ Proper medical heart failure therapy may decrease mortality

▪ Future trials should assess the effectiveness of personalized medical 

regimens tailored by echocardiographic and right heart catheterization data.
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