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Description of Report Contents  
 

The following information was provided as a companion document to Roundtable 

workbook as Background Information.  

 

Section One – Background – Supplementary Information and 

Evidence 

This section provides basic background on what heart valve disease 
is, its prevalence, general management and system impacts.  
 

Section Two - Addressing Heart Valve Disease –Strategies and 
Innovations 
This section outlines key components that have been developed in 

other jurisdictions in addressing the development of national or 

regional strategies.  
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Section One: Background – Supplementary Information  

The objective of this section is to provide a rapid review of current literature to describe epidemiology, management, and system 
impact of HVD in adult populations. The following three research questions have been used to guide the identification and 
synthesis of relevant information: 

1. What is the epidemiology (incidence, prevalence, severity) of heart valve diseases in Canada and selected countries? 

2. How are heart valve diseases managed? 

3. What is the system impact (patient outcome and economic burden) of heart valve diseases?     

A targeted literature search (including database searches and grey literature searches) was conducted by an IHE information 
specialist to identify relevant information, which is summarized narratively below. Information on congenital heart valve disease in 
pediatric population, comparison of different valves or different catheters, comparison of different diagnostic methods, treatment effectiveness in different 
populations (for example ethnic, age group) are beyond the scope of this project.   
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1.1 Heart valve disease  

1.1.1 Definition  

The heart consists of four chambers: two atria (upper chambers) and two ventricles (lower chambers), and four valves (one for 
each chamber): aortic valve, mitral valve, tricuspid valve, and pulmonary valve. The mitral valve and tricuspid valve are located 
between the atria and the ventricles. The aortic valve and pulmonic valve are located between the ventricles and the major blood 
vessels leaving the heart. The valves keep blood moving through the heart in the right direction and prevent the backward flow 
of blood.  

Figure 1: Heart valve structure 

 

  

 
  

Stenosis 

When the valves opening becomes 

narrowed, it limits the flow of blood out of the 

ventricles or atria. The heart is forced to 

pump blood with increased force to move 

blood through the narrowed or stiff (stenotic 

valves) 

 

Regurgitation 

When the valve(s) do not close completely, 

it causes blood to flow backward through 

the valve. This reduces forward blood flow 

and can lead to volume overload in the 

heart. 
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Heart valve disease (HVD), also known as valvular heart disease (VHD), occurs when any of the four valves either cannot open 

properly to let blood flow through (stenosis) or cannot close properly to prevent backflow of the blood (regurgitation). HVD 

can cause stenosis, regurgitation, or combination of the two in any of the four valves. It can also affect more than one heart 

valve (i.e., multiple heart valve disease).1,2,3 HVD can be a serious disease; left untreated, advanced valve disease can cause heart 

failure, stroke, arrythmia, blood clots, or death including sudden cardiac arrest. Heart valve disease is a significant and important 

part of cardiovascular disease yet often does not get as much attention as cancer, heart attack, heart failure or stroke although 

HVD may be responsible for such complication.  

Structural heart disease (SHD), a term that is sometimes wrongly 
used interchangeably with HVD or VHD, refers to a broader 
range of abnormalities of the heart’s structure  , including its 
valves, walls, muscles, or blood vessels near the heart , which 
require broad range of interventions. For the purpose of this 
report, the term heart valve disease (HVD) with a specific 
focus on heart valves only, is used throughout this report.   

1.1.2 Causes and prevention.  

While valve disease can develop from congenital abnormalities and damage from certain types of infection, chest radiation, and 
other assaults on the heart that can occur at a younger age, heart valve disease is predominately a degenerative disease of older 
age due to “wear and tear” on the valve. The non-degenerative cause are certain anatomical abnormalities (congenital) such as 
congenital valvular heart disease, bicuspid aortic valve disease, Marfan syndrome, or mitral valve prolapse. It can also be caused by 

medical conditions (acquired) such as rheumatic fever, infective (bacterial) endocarditis, or radiation therapy.1 But the most common 
cause is degenerative .  

Degenerative HVDs are primarily calcific aortic disease, causing aortic stenosis, and also include primary mitral valve diseases.  
Degenerative lesions of the mitral valve and the aortic valve and root are the most frequent cause of primary mitral regurgitation 

 
1 Heart and Stroke Foundation of Canada. Valvular heart disease [Internet]: Heart and Stroke Foundation of Canada;  [cited 2021 03 09]. Available from: 
https://www.heartandstroke.ca/heart-disease/conditions/valvular-heart-disease 
2 National Heart Lung and Blood Institute (NIH). Heart valve disease [Internet]. Bethesda (MD): NIH;  [cited 2021 03 09]. Available from: https://www.nhlbi.nih.gov/health-topics/heart-

valve-disease. 
3 Johns Hopkins Medicine. Heart valve diseases [Internet]. Baltimore (MD): Johns Hopkins Medicine;  [cited 2021 03 09]. Available from: 

https://www.hopkinsmedicine.org/health/conditions-and-diseases/heart-valve-diseases. 

 

 

“Many patients with heart valve disease may not 

have early symptoms but if left untreated, heart 

valve disease can lead to heart failure and the 

inability to perform activities of daily life. “ University 

of Ottawa Heart Institute;  [cited 2021 03 09 

http://www.heartandstroke.ca/heart/conditions/infective-endocarditis
https://www.heartandstroke.ca/heart-disease/conditions/valvular-heart-disease
https://www.nhlbi.nih.gov/health-topics/heart-valve-disease
https://www.nhlbi.nih.gov/health-topics/heart-valve-disease
https://www.hopkinsmedicine.org/health/conditions-and-diseases/heart-valve-diseases
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and aortic regurgitation. Other aetiologies are infective endocarditis, inflammatory, drug-induced, radiation-induced, and 
congenital HVD At present, no medications have been shown to alter the natural history of either stenotic or regurgitant lesions. 
Nonetheless, in the pre-intervention stage, diuretics may be used to reduce fluid retention, and vasodilators and ACE inhibitors 
may be used to improve cardiac loading conditions - these are particularly beneficial in secondary mitral regurgitation. It is an 
area ripe for research but requires early identification in order to study.  (reference – Our Hidden Aging, Baker Institute)  

1.1.3 Symptoms/signs/comorbidities  

While many patients with HVD may not have symptoms, some patients will experience chest discomfort, 
pressure or tightness (angina), palpitations (irregular or rapid heartbeats caused by problems with the heart's 
electrical system), arrhythmia, shortness of breath, fatigue or weakness, light-headedness, dizziness or near 
fainting (most common with aortic stenosis), or swelling.1  Patients with HVD, particularly those with aortic and mitral 
valve diseases, can experience heart failure symptoms including shortness of breath and fatigue and weakness. If left untreated, 
HVD can lead to heart failure and the inability to perform activities of daily life.4  

Patients with mild or moderate aortic stenosis are generally asymptomatic unless they have other comorbidities contributing to 
symptoms. Classic physical findings of aortic stenosis are a harsh, crescendo-decrescendo systolic murmur, a single second heart 
sound, and a delayed carotid upstroke. The auscultation of a murmur at the time of routine physical exam often leads to the first 
diagnosis of aortic stenosis by Doppler-echocardiography.  Few patients are diagnosed long before the onset of symptoms and 
are followed prospectively on a regular basis until aortic valve stenosis is indicated. Of note, severe aortic stenosis is increasingly 
diagnosed in asymptomatic patients due to the high prevalence of aortic stenosis and easy access to echocardiography,5 
particularly in the elderly population, which has a significant implication for their treatment management. Patients with HVD 
often have other comorbidities such as hypertension, coronary heart disease, CKD or COPD.  
  

 
4 University of Ottawa Heart Institute. Heart valve disease [Internet]. Ottawa (ON): University of Ottawa Heart Institute;  [cited 2021 03 09]. Available from: 

https://www.ottawaheart.ca/heart-condition/heart-valve-disease. 
5 Zilberszac R, Gabriel H, Schemper M, Laufer G, Maurer G, Rosenhek R. Asymptomatic severe aortic stenosis in the elderly. JACC Cardiovasc Imaging 2017;10(1):43-50. 

http://www.heartandstroke.ca/heart/conditions/angina
http://www.heartandstroke.ca/heart/conditions/arrhythmia
https://www.ottawaheart.ca/heart-condition/heart-valve-disease
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1.2 Epidemiology 

1.2.1 Prevalence 

It is difficult to study epidemiology of HVD because most cases of 
HVD are often asymptomatic, and the detection of cardiac 
murmurs lacks sensitivity and specificity. As such, assessment of 
the true prevalence of HVD requires the performance of 
systematic echocardiography in a representative population.6 The 
chronic nature of the disease should not be seen as a limitation but 
an opportunity.  

HVD 

The overall age-adjusted prevalence of moderate or severe HVD 
has been estimated at 2.5% (95% confidence interval 2.2–2.7%) in a population-based series on 11,911 patients undergoing 
systematic echocardiographic examination. The prevalence was highly dependent on age and increased significantly after the age 
of 65, reaching 13% after age of 75.7,8  

Source: Nkomo 2006.9 Pooled data for 11,911 adults from several population-based studies 

 
6 Iung B, Vahanian A. Epidemiology of acquired valvular heart disease. Canadian Journal of Cardiology 2014;30(9):962-70. 
7 Lung B, Kappetein P. Introduction and general comments. In: ESC CardioMed [Internet]. Oxford (UK): Oxford University Press; 2018. 3rd ed., [cited 2021 Feb 01]; [38 p.]. Available 

from: https://oxfordmedicine.com/view/10.1093/med/9780198784906.001.0001/med-9780198784906-chapter-764. 
8 Heart valve disease: State of the art. Zamorano J, Lancellotti P, Pierard L, Pibarot P, editors. Cham: Springer Nature Switzerland AG; 2020. 279 p. 
9 Nkomo VT, Gardin JM, Skelton TN, Gottdiener JS, Scott CG, Enriquez-Sarano M. Burden of valvular heart diseases: a population-based study. The Lancet. 2006;368(9540):1005-
11. 

 

“It is estimated that 2.5 % of the population has 

heart valve disease increasing significantly after the 

age of 65 reaching 13% after the age of 75”. ESC 

CardioMed [Internet]. Oxford (UK): Oxford University 

Press; 2018 

https://oxfordmedicine.com/view/10.1093/med/9780198784906.001.0001/med-9780198784906-chapter-764
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The burden of HVD is increasing with age. Aortic stenosis and mitral regurgitation are two most common HVDs, however the 
data on the frequency of mitral regurgitation versus aortic stenosis varies between registries and estimates. In a population-based 
study from the US, prevalence of mitral regurgitation was higher than of aortic stenosis, but the European registries EORP 
VHD I (2003) and VHD II (2018) demonstrated that mitral regurgitation was the second most frequent VHD after aortic 
stenosis. 7, 9 

Another report10 used vital registration data, epidemiologic survey data, and administrative hospital data to estimate disease 
burden using the Global Burden of Disease Study modeling framework, which ensures comparability across locations. Globally, 
in 2017, it was estimated that: 10 there were 12.6 million cases of calcific aortic valve disease (95% confidence interval (CI) 11.4 –
13.8 million) (higher rates in men). There were 18.1 million cases of degenerative mitral valve disease (95% CI 17.6 –18.6 
million) (higher rates in women).  

A total of 2.5 million (95% CI, 2.3 –2.8 million) disability-adjusted life years (DALYs) were estimated as caused by nonrheumatic 
valvular diseases globally, representing 0.10% (95% CI, 0.09%–0.11%) of total lost health from all diseases in 2017. Aging and 
population growth led to a 112% (95% CI, 83%–123%) increase in the number of deaths attributable to nonrheumatic valve 
diseases since 1990.  

Aortic stenosis or regurgitation 

In high income countries, aortic stenosis is the most common cardiovascular disease after 
coronary artery disease and systemic arterial hypertension. Aortic stenosis is the most 
common HVD in elderly patients, with increasing prevalence worldwide10 (Table 1).  

 

 

 

 

 

 

  

 
10 Asgar AW, Ouzounian M, Adams C, Afilalo J, Fremes S, Lauck S, et al. 2019 canadian cardiovascular society position statement for transcatheter aortic valve implantation. The 

Canadian journal of cardiology 2019;35(11):1437-48. 

 

Aortic stenosis is the most 

common valvular disease in elderly 

patients with increasing prevalence 

worldwide - over 480,000 in 

Canada in 2017”. Circulation 

Cardiovascular quality and outcomes 

2017  
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Table 1. Prevalence of aortic stenosis in the general population aged ≥60 Years 

Country Aortic Stenosis, Number (95% CI) Severe aortic stenosis Eligible for SAVR  

Australia 295,712 (226,107–372,421) 58,849 (40,826–80,437) 34,578 (23,799–47,538) 

Canada 480,853 (367,347–604,926) 95,691 (66,265–130,373) 56,225 (38,684–77,093) 

New Zealand 54,478 (41,630–68,556) 10,841 (7,525–14,757) 6,370 (4,396–8,733) 

United 
Kingdom 

949,884 (723,886–1,197,791) 189,044 (130,372–258,725) 111,085 (75,996–153,019) 

United States 3,928,656 (3,001,571–4,942, 710) 781,773 (542,923–1,063,142) 459,344 (316,429–628,430) 

Adapted from De Sciscio et al 201711  

CI: confidence interval; SAVR: Surgical aortic valve replacement  

A recent meta-analysis assessed 56 studies comprising 42,965 patients with aortic stenosis were included across five domains: prevalence, 
severity, symptom status, treatment modality, and outcome (Table 2).  

 

Table 2: Prevalence and severity of aortic stenosis   

Age, year  Pooled 

prevalence  

Number of AS from 37 advanced countries (95% CI) 

 AS, 

% (95% CI) 

All AS Severe AS Eligible for 

SAVR 

High risk/inoperable 

for TAVR 

Intermediate risk 

for TAVR 

Low risk 

for TAVR 

60-74 2.8 (1.4–4.1) 16.1 

(12.2–20.3) million 

3.2 (2.2–

4.4) million 

1.9 (1.3–2.6) 

million 

485,230 (284,550–
667,350) 

152,690  

(73,410–263,000) 

378,890  

(205,130–610,210) 
≥75 13.1 (8.2-

17.9) 

Adapted from a meta-analysis by De Sciscio et al. 2017   

AS: aortic stenosis; CI: confidence interval; SAVR: surgical aortic valve replacement; TAVR: transcatheter aortic  valve replacement 

The prevalence of aortic regurgitation is approximately 2% in patients over 70 years and increases with age.12 The prevalence of 
moderate or severe aortic regurgitation is estimated at less than 1%.7 

 
11 De Sciscio P, Brubert J, De Sciscio M, Serrani M, Stasiak J, Moggridge GD. Quantifying the shift toward transcatheter aortic valve replacement in low-risk patients: A meta-analysis. 

Circulation Cardiovascular quality and outcomes 2017;10(6). 
12 Wojakowski W, Baumgartner H. The year in cardiology 2018: Valvular heart disease. Eur Heart J 2019;40(5):414-21.  
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Mitral valve regurgitation or stenosis 

Mitral regurgitation (MR) is the result of impaired coaptation of the mitral valve leaflets in systole caused by a primary or 
secondary mechanism. Primary (or degenerative) mitral regurgitation 
is caused by abnormalities of the mitral valve components (the most 
frequent cause being prolapse) whilst secondary (or functional) mitral 
regurgitation is caused by abnormalities of the juxtaposed cardiac 
chambers, the left ventricle and/or the left atrium.8 

The prevalence of primary mitral regurgitation is increasing in elderly 
patients, more frequently in women with cardiovascular risk factors, 
such as diabetes mellitus, systemic hypertension and chronic renal 
failure.  Primary MR has a prevalence of 2% in the general 
population and is even more common in the elderly population.13 There are presently no reliable estimations of the prevalence 
of secondary mitral regurgitation, although it is likely to account for a high number of cases in the general population.7 Clinically 
meaningful MR (moderate or greater in severity) is present in <1% of people younger than 50 years but is found in nearly 1 in 
10 people aged > 75 years. Mitral stenosis is the only HVD which remains mainly of rheumatic origin, which explains its decline 
in industrialized countries, with a prevalence estimated at 0.1%.7 

Tricuspid stenosis and regurgitation  

Tricuspid regurgitation is a significant clinical problem (approximately 300,000 patients yearly affected by TR in Europe). There 
is a growing recognition of this disease and novel therapeutic options.9 

Pulmonary valve stenosis and regurgitation 

There is a limited information found on the prevalence of pulmonary valve stenosis or regurgitation.  
 

 

 

 

 

13 Adams DH, Rosenhek R, Falk V. Degenerative mitral valve regurgitation: best practice revolution. Eur Heart J. 2010;31(16):1958-1966. 

 

“Given complexity and heterogeneity, patients 

with heart valve disease have increasingly been 

managed in specialized heart valve clinics with 

full diagnosis, treatment and processes for 

ongoing follow-up care:”  European journal of 

cardio-thoracic surgery : 2017 
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Overall prevalence:  
In 2040 Canada will have an estimated 1.5 million people over 65 with HVD.14 

 

1.2.2 Hospitalization 

In the Euro Heart Survey, patients who had undergone previous valvular intervention accounted for as many as 28% of patients 
referred to hospital for HVD (footnote 7). In 2016-2017, there were 1,729 emergency department visits due to HVD, 24% were 
admitted to inpatient care. There were 6,126 hospitalization, 46% had comorbid hypertension, and 26% have comorbid 
diabetes.15   

 
14 This figure has been extrapolated based on projected demographic data from Statistics Canada and the burden of Structural Heart Diseases provided in the OxVALVE Population 

Cohort Study.  
15 Jaffer S, Foulds HJA, Parry M, Gonsalves CA, Pacheco C, Clavel M-A, et al. The canadian women’s heart health alliance atlas on the epidemiology, diagnosis, and management of 

cardiovascular disease in women—chapter 2: Scope of the problem. CJC Open 2021;3(1):1-11. 



 

13 | P a g e  
 

1.2.3 Mortality   

Globally, in 2017, it was estimated that there were 102,700 (95% CI 82,700–107,900) deaths caused by calcific aortic valve 
disease (CAVD). There were 35,700 (95% CI 30,500–42,500) deaths caused by degenerative mitral valve disease (footnote 9).  

1.3 Management   

Management of HVD include diagnosis and clinical evaluation, and treatment. Given its complexity and heterogeneity, patients 
with HVD have been increasingly managed by specialized heart valve clinics.      

1.3.1 Heart valve clinic  

Heart valve clinic provides multidisciplinary specialized care for patients with HVD. There are certain minimal requirements for 
establishing such a clinic including imaging (e.g., echocardiography), procedures (e.g., surgical and transcatheter interventions of 
all valves) available, collaborative services (such as other specialist cardiac services including heart failure, and electrophysiology), 
processes (multidisciplinary teams), and data review (e.g., internal audit processes).16  
  

 
16 Chambers JB, Prendergast B, Iung B, Rosenhek R, Zamorano JL, Pierard LA, et al. Standards defining a 'heart valve centre': Esc working group on valvular heart disease and 

european association for cardiothoracic surgery viewpoint. European journal of cardio-thoracic surgery : official journal of the European Association for Cardio-thoracic 
Surgery 2017;52(3):418-24. 
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1.3.2 Diagnosis  

Over the last decades, diagnostic modality has changed dramatically. 
Doppler-echocardiography has replaced cardiac catheterization and is 
the method of choice for the diagnosis and follow-up of HVD. 
Doppler-echocardiography is the method of choice for the 
assessment of aortic stenosis and the standard diagnostic evaluation 
includes assessment of the anatomic severity. Multi-modality imaging 
has been proven to improve patients’ outcomes.  

1.3.3 Treatment   

Treatment options for aortic stenosis (AS) 

Curative treatment for aortic stenosis involves open surgery, or 
minimally invasive procedures to perform valve repair or replacement.  
Minimally invasive procedures have revolutionized the treatment of AS and offer a treatment to patients who were often neglected 

(complementary role to TAVR) and progressively replaced (substitution) SAVR in some population subsets.  To date, no 
pharmacotherapy has proven to be effective in reducing either the progression of valve diseases or the resulting adverse effects 
on left ventricle function and patient outcomes. Heart valve repair or replacement, either via open heart surgery (SAVR) or 
through transcatheter procedures (TAVR or TAVI), remains the only effective options for the treatment of AS.  

Severe aortic stenosis is the most common form of valvular disease that requires intervention, traditionally with SAVR.17 Since 
the first procedure in 2002, TAVR has become the standard of care for high-risk patients with severe symptomatic aortic 
stenosis.12 Landmark multicentre randomised controlled trials of TAVR have shown comparable or superior outcomes 
compared with SAVR in high risk patients, which promoted the widespread use of this technology. 

Transcatheter aortic valve replacement (TAVR) is an established treatment for severe, symptomatic, aortic stenosis (AS) in 
patients of all risk categories and now comprises 12.5% of all aortic valve replacements. TAVR is a less invasive alternative to 
traditional surgical aortic valve replacement (SAVR), with equivalent or superior outcomes. &e use of TAVR has increased 
rapidly. The success and increase in use of TAVR are a result of advances in technology, greater operator experience, and 
improved outcomes. Indications have recently expanded to include patients considered to be at low risk for SAVR. While 

 
17 Wijeysundera HC, Li L, Braga V, Pazhaniappan N, Pardhan AM, Lian D, et al. Drivers of healthcare costs associated with the episode of care for surgical aortic valve replacement 

versus transcatheter aortic valve implantation. Open Heart 2016;3(2):e000468. 

 

“Since 2002, TAVI or TAVR has become the 

standard of care for high-risk patients with severe 

symptomatic aortic stenosis. Landmark multicentre 

randomised controlled trials of TAVI have shown 

comparable or superior outcomes to other 

procedures. Circulation Cardiovascular quality and 

outcomes 2017;10(6). 
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TAVR outcomes have improved, remaining challenges include the management of coexistent coronary artery disease, 
prevention of periprocedural stroke, and issue of durability. These issues are even more relevant for low-risk, younger patients. 18 

Treatment Options for mitral regurgitation (MR) 19 

Current treatment options for MR include: Medical management, Surgical mitral valve repair or replacement, Transcatheter 
mitral valve repair (TMVr) or replacement (TMVR). Traditional medical management of MR (both PMR and SMR) may, to an 
extent, relieve the symptoms of the condition, but is often insufficient at controlling the severity and progression of MR. 20 
GDMT (Guideline Directed Medical Therapy) is the fundamental and first-line approach to treating patients with HF and SMR. 
GDMT refers to initial medical therapy with angiotensin-converting enzyme inhibitors (ACEi) or angiotensin-receptor blockers 
(ARB), beta-blockers (BB), and mineralocorticoid receptor antagonists (MRA) titrating to maximally tolerated doses for patients 
with HFrEF (heart failure with reduced ejection fraction). 

Effective GDMT serves to lower left ventricle overload, reverse left ventricle remodelling, and consequently reduce MR. In 
patients with persistent MR despite optimised GDMT (including cardiac resynchronisation therapy, when indicated), more 
invasive treatment options may be required.  

Note: Detailed tables outlining evidence related to mitral valve repair/replacement are provided at the back of this 
supplement.  
  

 
18 Janna Spears et al:  review article TAVR A review of current practices and considerations in low risk patietnts_2020_Journal of Interventional cardiology.  

19 Reference for this section is ACC 2020 Valvular Guidelines and 6: Baumgartner H, Falk V, Bax JJ, De Bonis M, Hamm C, Holm PJ, et al. 2017 ESC/EACTS Guidelines for the 
management of valvular heart disease. Eur Heart J. 2017;38(36):2739-91; Tabata N, Sugiura A, Tsujita K, Nickenig G, Sinning JM. Percutaneous interventions for mitral and tricuspid 
heart valve diseases. Cardiovasc Interv Ther. 2019.; Bonow RO, O’Gara PT, Adams DH, Badhwar V, Bavaria JE, Elmariah S, et al. 2019 AATS/ACC/SCAI/STS Expert Consensus 
Systems of Care Document: Operator and Institutional Recommendations and Requirements for Transcatheter Mitral Valve Intervention. A Joint Report of the American Association for 
Thoracic Surgery, the American College of Cardiology, the Society for Cardiovascular Angiography and Interventions, and the Society of Thoracic Surgeons. 2019:26929. 
20 Young A, Feldman T. Percutaneous mitral valve repair. Curr Cardiol Rep. 2014;16(1):443. 
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1.4.1 Health outcomes  

Since TAVR was introduced in 2002, more than 500,000 procedures have been performed worldwide, and more than 8,000 
publications reported the benefits and risks associated with TAVR. Patient outcomes have improved with advances in 
technology and techniques, increased operator and institutional experience, and better patient selection.21 11 Findings from 
multiple randomized controlled trials have shown: 

• In patients with severe symptomatic aortic stenosis with a risk profile that is considered ‘inoperable’, TAVR produced a 
dramatic improvement in symptoms and survival, achieving an absolute 20% improvement in mortality at one year.  

• For patients with high risk but still considered eligible for surgical procedure (predicted surgical mortality >8%), TAVR 
showed superior or comparable rates of mortality and stroke relative to SAVR.  

• In patients with intermediate surgical risk (predicted surgical mortality 3-8%) TAVI also showed superior or comparable 
rates of mortality and stroke relative to SAVR. 

• For patients at low surgical risk (predicted surgical mortality <3%), TAVR showed comparable mortality with  SAVR.  

• Compared with SAVR, TAVR is associated with a lower risk of 
acute kidney injury, myocardial injury, bleeding, an earlier hospital 
discharge, and an improvement in functional status and quality of 
life. However, TAVR is associated with a higher risk of paravalvular 
regurgitation, vascular injury, and permanent pacemakers. 

TMVr (mitral TEER) was introduced in 2003, since then 100,000+ 
patients were treated in more than 50 countries. More than 2,050 
scientific papers pertaining to the device have been published and 
over 30,000 patients have been treated in clinical trials. 
Mitral TEER  has consistently demonstrated its efficacy and safety 
in the treatment of select patients with MR who are not considered 
suitable candidates for conventional mitral valve surgery. Mitral 
TEER is associated with high rates of acute procedural success, low 
rates of adverse events, improved QoL, reduced HF 

 
21 Asgar AW, Ouzounian M, Adams C, Afilalo J, Fremes S, Lauck S, et al. 2019 canadian cardiovascular society position statement for transcatheter aortic valve implantation. The 

Canadian journal of cardiology 2019;35(11):1437-48. 

 

“All-cause mortality within 24 months was 

significantly lower with device-based [mitral valve 

transcatheter edge-to-edge repair] treatment than 

with medical therapy alone. The number needed to 

treat to save one life within 24 months was 5.9.” 

Transcatheter Mitral-Valve Repair in Patients with Heart 

Failure. – N Engl J Med 2018; 379:2307-2318 

DOI: 10.1056/NEJMoa1806640 
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hospitalisations in patients with SMR, and durable outcomes. 22 In the COAPT™ trial, mitral TEER was shown to improve 
survival in HF patients with SMR. , improve quality of life and reduce relative risk of hospitalization.  
 
The efficacy and safety of Transcatheter Tricuspid Valve Repair (TTVr) was demonstrated in the TRILUMINATE CE mark 
study.  23 24 25 . The primary procedural efficacy and safety endpoints were met and data in followup showed that TTVr delivers 
durable repair, with a sustained clinical outcomes and quality of life.  The ongoing bRIGHT post market study of the TTVr 
System is assessing the efficacy and safety of TTVr in a real-world environment.26  The TRILUMINATE pivotal trial to evaluate 
the safety and efficacy of TTVr was launched in September 201  it is a landmark study in the field of TR as it is the first 
interventional trial to evaluate the benefits of reducing TR on clinical outcomes, using a transcatheter-based, non-surgical 
treatment for severe TR.27 Interim results from bRIGHT (EuroPCR 2021) were consistent with TRILUMINATE and further 
demonstrated that TTVr System effectively reduced TR and improved symptoms of HF.  
  

 
22 COAPT trial - https://www.nejm.org/doi/full/10.1056/NEJMoa1806640  
23 Nickenig G, Weber M, Lurz P, von Bardeleben RS, Sitges M, Sorajja P, et al. Transcatheter edge-to-edge repair for reduction of tricuspid regurgitation: 6-month outcomes of the 
TRILUMINATE single-arm study. Lancet. 2019;394(10213):2002-11.  
24 Lurz P, Stephan von Bardeleben R, Weber M, Sitges M, Sorajja P, Hausleiter J, et al. Transcatheter Edge-to-Edge Repair for Treatment of Tricuspid Regurgitation. J Am Coll 
Cardiol. 2021;77(3):229-39.  
25 Von Bardeleben RS, Lurz P, Sitges M, Sorajja P, Hausleiter J, Ying SW, et al., editors. Percutaneous Edge-to-edge Repair for Tricuspid Regurgitation: 2-year Outcomes from the 
TRILUMINATE™ Trial. EuroPCR; 2021 18-20 May; Virtual Conference 
26 Lurz P, Boehm M, Denti P, Freixa X, Mollmann H, Praz F, et al., editors. Baseline characteristics and procedure outcomes from TriClip bRIGHT study: initial observations from the 
first real-world study for TriClip tricuspid valve repair system. EuroPCR; 2021 18-20 May; Virtual Conference. 

27 Abbott Medical Devices. Abbott launches world's first pivotal trial to test new approach for repairing leaky tricuspid heart valves. 2019. Available from: 
https://abbott.mediaroom.com/2019-09-05-Abbott-Launches-Worlds-First-Pivotal-Trial-to-Test-New-Approach-for-Repairing-Leaky-Tricuspid-Heart-Valves. Accessed on: 22 Jun 2021. 

 

https://www.nejm.org/doi/full/10.1056/NEJMoa1806640
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1.4.2 Access and system capacity  

Access 

As of 2019, there are 28 TAVR centres in Canada, despite an increase from 34 to 47 cases per million population (footnote 17).  

As of 2019, there are fewer than 16 centres performing Transcatheter Edge-to-Edge Repair (TEER) cross Canada and the cases 
per million population are much lower. In contrast, the rates of TAVR in Europe have increased from 38 per million in 2011 in 
France to 155 per million in 2016.11 Canada has lower penetration rates compared with western European countries and the 
United States because of different regulatory and funding challenges. 

TAVR-specific reimbursement systems in Europe are associated with a 3.3-fold higher number of TAVR procedures per million 
population and 2.5 times more TAVr procedures per centre than constrained systems, where there is no specific funding or 
reimbursement available for TAVR. Germany has one of highest rates of TAVR adoption in Europe as a result of their TAVR-
specific national diagnosis-related group reimbursement scheme.  

 Data from the 2016 CCS TAVR Quality Report show that there is 
substantial variation in access to TAVR across provinces and 
regions.28 There is a lower adoption rate of technologies generally 
in this area compared to other countries with wide disparities 
across provinces and likely within provinces. For instance, TAVR 
procedure rates vary from 24 cases per million in Alberta to 87 
cases per million in British Columbia, possibly due to variability in 
provincial funding and the priority in budgetary commitment 
towards TAVR. It is expected that similar adoption rates will apply 
to other therapies such as mitral/tricuspid TEER.  

 

 
  

 
28 Asgar AW, Lauck S, Ko D, Lambert LJ, Kass M, Adams C, et al. The transcatheter aortic valve implantation (tavi) quality report: A call to arms for improving quality in canada. Can J 

Cardiol 2018;34(3):330-2. 

 

“Canada has lower penetration rates (of TAVR) 
compared with western European countries and the 
United States because of different regulatory and 
funding challenges.” Circulation Cardiovascular quality 
and outcomes 2017;10(6) 
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Wait times 

There is limited regular reporting on wait times but there are some sources provincially. 29 Non-invasive procedures not always 
reported. Some studies have shown the lower penetration of TAVR in Canada is accompanied by long wait times that reveal the 
imbalance between procedural demand and program capacity.11 Long wait times have negative consequences on patients 
including mortality, morbidity, repeated hospitalizations, and functional deterioration. A population-level retrospective cohort study 

conducted in Ontario showed that, from 2012 to 2018, the mean and median wait times for the overall AVR cohort were 87 and 59 days, 
respectively. The TAVR sub-group had longer wait-times (median 84 days) compared with the SAVR sub-group (median 50 days).  Wait-
time mortality was 2.5% (TAVR 5.2% and SAVR 1.05%), while the cumulative probability of heart failure hospitalization was 3.6% (TAVR 
7.7% and SAVR 1.3%).30  

Data from the initial period of therapy development showed mortality rates of 10%-14% during the waiting period. In 
Ontario from 2010 to 2016, the cumulative probability of TAVI wait list mortality was 4.3% in a predominantly inoperable 
and high-risk population, with a relatively constant increase in mortality as wait time increased. There did not appear to be a 
threshold below which it was “safe” to delay the TAVI procedure. 31  In a 2019 32 study it was noted that crude median wait-times 

increased over time in all provinces, with marked variation from 71.5 days in Newfoundland to 190.5 and 203 days in Manitoba and 
Alberta, respectively. This suggests increasing demand outpaced the growth in capacity. 

TAVI and TEER facilities  

Centres at which transcatheter valve interventions (including TAVI and TEER) are performed should meet accepted standards 
to ensure optimal outcomes, for example, the availability of on-site cardiac surgery is a requirement for all centres. Other 
resource requirements include: adequate clinic space with appropriate administrative support; cardiac catheterization laboratory 
or hybrid operating room with appropriate resources to perform TAVR and TEER; imaging facilities for echocardiography and 
computed tomography; facility to perform permanent pacemaker implantation; and monitored patient facilities for step-down 
care post-intervention.  

Another important consideration for such a centre is the minimum number of procedures to reduce complications and improve 
patient outcomes. Recent analysis of the Transcatheter Valve Therapy registry of more than 113,000 TAVR procedures between 
2015 and 2017 showed a significant inverse association between annualized volume of transfemoral TAVR procedures and 

 
29 Examples: Alberta -  http://waittimes.alberta.ca/;  Ontario - https://www.hqontario.ca/; BC - https://swt.hlth.gov.bc.ca/swt/ 

30 Albassam O, Henning KA, Qiu F, Cram P, Sheth TN, Ko DT, et al. Increasing wait-time mortality for severe aortic stenosis. Circ Cardiovasc Interv 2020;13(11):e009297. 
31 :  footnote 32, 2019 CCS position statement for TAVI  

32 Wiyesundera “ Inequity in Access to Transcatheter Aortic Valve Replacement: A Pan-Canadian Evaluation of Wait-Times”,  Canadian Journal of Cardiology.2019  

http://waittimes.alberta.ca/
https://www.hqontario.ca/
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mortality. There was a reduction in mortality of 19.5% between high-volume TAVR centres (median of 143 procedures per year) 
and low-volume centres (median of 27 procedures per year).33  While the association between volume of procedures and quality 
is established for procedures like TAVI, the trade-off with patient access should be recognized.   Patients who may not be able 
or willing to travel to high-volume centers may not have access to advanced heart valve treatment when policy decisions are 
based solely on volume research and don’t take geographic or 
cultural barriers into account. 34 

Coverage 

The Canadian Provincial Health Insurance Plans cover the cost of 
all aortic valve replacement surgery. To cover the cost of the new 
operation, Ontario is providing an additional $15,000 per case, 
bringing the total reimbursement for the TAVI procedure to 
$35,000 – the same amount funded by the British Columbia 
Ministry of Health.35 Adoption of funding for TEER procedures 
is variable by province, and is currently available and reported at 
the hospital level (15-100 cases per year) in ON, QC, and BC.  

1.4.3 Economic burden and cost-effectiveness  

Heart valve disease, particularly aortic stenosis, poses a significant and increasing burden on the healthcare system. One of the 
significant barriers to transcatheter valve intervention adoption is the costs associated with device procurement and 
implantation. This indicates a need for innovative procurement and negotiation with medical technology companies. A key 
factor is the price of the device which necessitates strong collaboration between health providers, innovative companies and 
payors looking at the full range of options to improve efficiency in the care pathway and negotiate the best prices.  

There is international evidence of the cost effectiveness of TAVR and the indications for TAVR continue to shift to lower risk 
patients. There are a number of attractions to earlier intervention which include the concern that hospital systems lack the ability 
to respond rapidly when patients develop symptoms. However, broader use of TAVR will necessitate training, infrastructure and 

 
33 Vemulapalli S, Carroll JD, Mack MJ, Li Z, Dai D, Kosinski AS, et al. Procedural volume and outcomes for transcatheter aortic-valve replacement. N Engl J Med 2019;380(26):2541-50. 

34 Structural Heart.  Goldberg  S, et. al, Should Volume requirement Dictate Access to Care with TAVR?, STRUCTURAL HEART, 2018, Vol. 2 No. 3, 199-201 
35 Priest L. Which heart valve operations are covered in canada? [Internet]: HealthyDebate.ca; c2013 [cited 2021 Feb 11]. Available from: https://healthydebate.ca/personal-health-navigator/what-
heart-valve-operations-are-covered/. 

 

“There is international evidence of the cost 
effectiveness of TAVR as an alternative to both 
medical management and surgical AVR. And the 
indications for TAVR continue to shift to lower risk 
patients and those with earlier stages of aortic 
stenosis.” Our Hidden Aging: Time to listen the heart - 
The Baker Institute (2020)  

 

https://healthydebate.ca/personal-health-navigator/what-heart-valve-operations-are-covered/
https://healthydebate.ca/personal-health-navigator/what-heart-valve-operations-are-covered/
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appropriate funding models which allow greater flexibility in resourcing flowing to different procedures based on clinical 
assessment and patient preference.  

The total life-time costs in the balloon-expandable TAVR, self-expandable-TAVR, and SAVR arms were $37 330 ± 4724, $39 
660 ± 4862, and $34 583 ± 6731, respectively, and total life-time QALYs gained were 9.15 ± 3.23, 9.13 ± 3.23, and 9.05 ± 3.20, 
respectively. The ICERs for balloon-expandable TAVR and self-expandable TAVR against SAVR were $27 196/ QALY and 
$59 641/QALY, respectively. Balloon-expandable TAVR was less costly and more effective than self-expandable TAVR. There 
was substantial uncertainty, with 53% and 58% of model iterations showing balloon-expandable TAVR to be the preferred 
option at willingness-to-pay thresholds of $50 000/QALY and $100 000/ QALY, respectively. 36 

As the indications for TAVR expand to lower risk patients with a corresponding shift in referral patterns from SAVR to TAVR, 
it is important to understand the relative resource intensity of each procedure and ensure that is monitored. There is some 
limited but growing evidence of the benefits of early intervention with TAVI on both the reduction of the number of people 
who would develop serious cardiovascular complications which is already a significant burden on the Canadian health care 
budget. There is also some analysis from Australia related to the productivity gains from those over 65 receiving TAVI that were 
estimated to be around $117 million (AUS) annual for the Australia economy. Similar analysis might be useful to conduct in 
Canada but would likely reveal similar results. We need to continually question the assumption that those after the age of 65 do 
not and cannot continue to contribute significantly to the economy and productivity of the nation.  

Similarly to TAVI, Mitral TEER is likely to be cost-effective/cost-neutral over a 1–10 year period according to several studies as 
a result of improved clinical outcomes, QoL, and survival combined with reduced HF rehospitalisations and AE management 
costs. Mitral TEER has been evaluated to be a cost-effective intervention as evidenced by UK, Italian, French, Japanese, and 
Canadian cost studies 37 38 39 

 
36 Eur Heart J Qual Care Clin Outcomes. 2021 Oct 28;7(6):556-563 

37 Cameron HL, Bernard LM, Garmo VS, Hernandez JB, Asgar AW. A Canadian cost-effectiveness analysis of transcatheter mitral valve repair with the MitraClip 

system in high surgical risk patients with significant mitral regurgitation. J Med Econ. 2014;17(8):599-615. 
38 Armeni P, Boscolo PR, Tarricone R, Capodanno D, Maggioni AP, Grasso C, et al. Real-world cost effectiveness of MitraClip combined with Medical Therapy 
Versus Medical therapy alone in patients with moderate or severe mitral regurgitation. Int J Cardiol. 2016;209:153-60. 
39 Mealing S, Feldman T, Eaton J, Singh M, Scott DA. EVEREST II high risk study based UK cost-effectiveness analysis of MitraClip(R) in patients with severe 
mitral regurgitation ineligible for conventional repair/replacement surgery. J Med Econ. 2013;16(11):1317-26. 
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A cost-effectiveness analysis was conducted to evaluate the long-term costs of mitral TEER Therapy in addition to Guideline-

directed Medical Therapy (GDMT) versus GDMT alone in patients with HF and grade ≥3+ SMR. 40 . The perspective was that 

of the US healthcare system (costs in 2018 USD) . Mitral TEER Therapy in addition to GDMT reduced 2-year follow-up costs 
by >$11,000/patient compared with GDMT alone. 41 Cumulative 2-year costs remained higher (~$35,000/patient) for mitral 
TEER + GDMT patients versus GDMT only patients due to the upfront cost of the mitral TEER index hospitalisation.  

Over a lifetime horizon, mitral TEER Therapy in addition to GDMT was predicted to be associated with a 0.82 QALY gain 
compared with GDMT alone at an incremental cost of $45,648 and a lifetime ICER of $55,600 per QALY gained (which is 
within the range of cost-effectiveness in the US). In this context, by increasing both life expectancy and QoL in this patient 

population, mitral TEER Therapy is cost-effective.  

In Canada, clinical outcomes and economic impact of mitral 
TEER Therapy versus medical management in HF patients with 
moderate to severe symptomatic MR was assessed using a 
decision model.42  An observational study was used to estimate 
parameters for the decision model which estimated costs and 
benefits in a cohort of mitral TEER treated patients propensity-
matched to a population of medically-managed patients. At a 
mean follow up of 22 months, all-cause mortality was 21% in the 
mitral TEER cohort compared with 42% in the medical 
management cohort (p=0.007).   

The decision model demonstrated that mitral TEER increased 
life expectancy from 1.87 to 3.60 years and QALYs from 1.13 to 
2.76. The incremental cost was $52,500 Canadian dollars, 

 
40 Baron SJ, Wang K, Arnold SV, Magnuson EA, Whisenant B, Brieke A, et al. Cost-Effectiveness of Transcatheter Mitral Valve Repair Versus Medical Therapy in Patients With Heart 

Failure and Secondary Mitral Regurgitation. Circulation. 2019;140(23):1881-91. 

41 Baron SJ, Wang K, Arnold SV, Magnuson EA, Whisenant B, Brieke A, et al. Cost-Effectiveness of Transcatheter Mitral Valve Repair Versus Medical Therapy in Patients With Heart 
Failure and Secondary Mitral Regurgitation. Circulation. 2019;140(23):1881-91. 

42 Asgar AW, Khairy P, Guertin MC, Cournoyer D, Ducharme A, Bonan R, et al. Clinical outcomes and economic impact of transcatheter mitral leaflet repair in heart failure 

patients. J Med Econ. 2017;20(1):82-90. 

 

 

 

“among patients with heart failure and moderate-to-severe or 

severe secondary mitral regurgitation who remained 

symptomatic despite the use of maximal doses of guideline-

directed medical therapy, transcatheter mitral-valve repair 

resulted in a lower rate of hospitalization for heart failure, 

lower mortality, and better quality of life and functional 

capacity within 24 months of follow-up than medical therapy 

alone” 

Transcatheter Mitral-Valve Repair in Patients with Heart Failure. – 
The New England Journal of Medicine (2018) 
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corresponding to an ICER of $32,300 per QALY gained. In HF patients with symptomatic moderate to severe MR, mitral 
TEER Therapy is associated with superior survival and is cost-effective compared with medical therapy.    
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Section Four: Addressing Heart Valve Disease – Strategies and Innovations – Key Areas of 
Focus 

The objective of this section is to provide a quick review through published and grey literature of similar strategic efforts to 
develop heart valve strategies that might be useful references for development of a made-in-Canada approach.  

Over the last decade, the management options available for patients with HVD has grown substantially, however, there are 
ongoing gaps in adoption of appropriate interventions and still significant opportunities to improve provision of care for HVD. 
The development of innovations that are less invasive are 
disrupting traditional care pathways.  

In addition, the aging population has increased the number of 
patients who are experiencing HVD and therefore, the pool of 
candidates for interventions, which threatens the timeliness 
and quality of care.  

Medical device innovators and clinical leaders involved in 
HVD are actively supporting efforts to improve health system 
decision-maker literacy around the new landscape for these 
conditions. One approach emerging has been the development of national or regional strategies. For example, a European 
Structural Heart Disease Coalition43 was developed to work towards a European Joint Action on HVD. In December of 2019, a 
diverse group of stakeholders with an interest in HVD gathered to discuss co-developing a draft framework for a Structural 
Heart Disease Strategy in Canada.  

This work could be influenced by the work in other jurisdictions, and to understand current progress in HVD management, we 
conducted an environmental scan on high-level strategies, programs and policies being developed and adopted in order to 
improve the delivery of care for adults with HVD. We focused on strategies for non-congenital valvular disease in older adults.  

Below we describe the key areas of focus we have found in HVD strategy documents.  
  

 
43 The Structural Heart Disease Coalition (SHD Coalition) [Internet]: from: https://structuralheartdiseasecoalition.eu/. 

 

“Heart valve disease symptoms can be difficult to 

recognize, has long been dismissed to be part of natural 

process of aging, and overall public awareness is low..” 

Heart valve voice 2021 

https://structuralheartdiseasecoalition.eu/
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Patient Advocacy and Education  

HVD symptoms can be difficult to recognize, has long been dismissed to be part of natural process of aging, and overall public 
awareness is low. In addition, access to care for patients with HVD has not been equitable, with known rural, racial and sex    

 

disparities. Several committees have been established as an avenue for patient advocacy and to provide resources to encourage 
patients to recognize symptoms early, and be involved in 
treatment discussions.  

Heart Valve Voice,44 with chapters in the United Kingdom, 
Canada, United States, and other countries, is a non-profit 
patient advocacy organization with aims to raise awareness of 
symptoms, campaign for early and improved diagnosis, and 
providing credible advice about HVD to patients and clinicians. 
This organization has a myriad of resources – patient stories, fact 
sheets, symptom trackers, and research summaries – and are 
advocating for patient-centered care pathways and funding for 
TAVR for low-risk patients. Together with other organizations, the European Heart Valve Disease Partnership Manifesto 
report45 was generated in 2018, to bring together new evidence and demonstrate a need for change in HVD management, 
recommending the Four A’s: Awareness of signs and symptoms; Asking for a stethoscope check at least once a year; Action on 
setting guidelines and developing diagnosis and management pathways; and, Access to HVD therapies for all. 

The Global Heart Hub46 is a non-profit organization, which identifies and unites heart disease patient organizations across the 
world in order to address the challenges of cardiovascular disease. They are creating disease specific global patient councils 
through organizational alliances, and for HVD have recently released a report on the patient journey priorities.47  

 

 
44 Heart Valve Voice [Internet]. Heart Valve Voice; 2021. Available from: https://heartvalvevoice.com/. 

45 The European Heart Valve Disease Partnership. The power of positive aging. London: Heart Valve Voice; 2018. Available from: 

https://heartvalvevoice.com/application/files/8615/3598/9898/Print_Ready_EHVD_Report.PDF. 
46 Global Heart Hub [Internet]. Galway: Global Heart Hub; 2021. Available from: https://globalhearthub.org/. 

47 Wait S, Krishnaswamy P, Borregaard B, Näumann J, Pearce K, Sitges M, et al. Heart valve disease: Working together to create a better patient journey. London: The 

Health Policy Partnership and the Global Heart Hub; 2020. Available from: https://globalhearthub.org/heartvalvereport2020/. 

 

“Awareness of signs and symptoms; Asking for a 
stethoscope check at least once a year; Action on 
setting guidelines and developing diagnosis and 
management pathways; and, Access to HVD 
therapies for all.” European Heart Valve Disease 
Partnership Manifesto 

https://heartvalvevoice.com/
https://heartvalvevoice.com/application/files/8615/3598/9898/Print_Ready_EHVD_Report.PDF
https://globalhearthub.org/
https://globalhearthub.org/heartvalvereport2020/
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In this call to action they describe the ideal patient pathway, and recommend: 

1. patient education and shared decision-making be embedded across the care pathway; 

2. configuring care around multidisciplinary teams centered in heart valve clinics; 

3. integration of digital and remote technologies into care; and 

4. investment in data collection and research on quality of life and patient outcomes. 

The American Heart Association48 has established a Heart Valve Ambassador program to share experiences and raise awareness, 
and a Target: Aortic Stenosis™ program which aims to enhance the HVD patient experience by providing resources through 
the Association website, as well as a collaborative learning model at pilot hospitals.  

Other organizations are also contributing to overall HVD advocacy and knowledge dissemination. The Valve for Life Initiative49 
in Europe is engaging physicians, policymakers and healthcare authorities to increase the implementation of HVD interventions. 
The program was trialed in France, Poland and Portugal and led to measurable increases in life-saving interventions for patients.  

The Alliance for Aging Research50 hosts resources for older patients, health care professionals and caregivers, with recent 
advocacy work focusing on the Centers for Medicare & Medicaid Services’ National Coverage Determination for mitral valve 
edge-to-edge repair, and national recognition of Valve Disease Awareness Day.  

The American College of Cardiology’s51 Succeed in Managing Heart Valve Disease initiative is facilitating a greater 
understanding of diagnosis and treatment patterns, particularly with the introduction of new valve technologies and are hosting 
management strategy roundtables with medical specialties, organizations, industry, and patient groups in order to address 
common challenges.  

 
48 American Heart Association (AHA). Heart valve disease [Internet]. Dallas: AHA; 2021. Available from: https://www.heart.org/en/health-topics/heart-valve-

problems-and-disease. 
49 European Association of Percutaneous Cardiovascular Interventions. Valve for life initiative goal: Improving transcatheter valve interventions across Europe 

[Internet]. Brussels: European Society of Cardiology; 2021. Available from: https://www.escardio.org/Sub-specialty-communities/European-Association-of-

Percutaneous-Cardiovascular-Interventions-(EAPCI)/Advocacy/valve-for-life-initiative 
50 Alliance for Aging Research. Valve disease [Internet]. Washington (DC): Alliance for Aging Research; 2021. Available from: https://www.agingresearch.org/health-

topic/valve-disease/. 
51 American College of Cardiology (ACC). Succeed in managing heart valve disease initiative [Internet]. Washington (DC): ACC; 2021. Available from: 

https://www.acc.org/Tools-and-Practice-Support/Quality-Programs/Valvular-Heart-Disease-Initiatives. 

https://www.heart.org/en/health-topics/heart-valve-problems-and-disease
https://www.heart.org/en/health-topics/heart-valve-problems-and-disease
https://www.escardio.org/Sub-specialty-communities/European-Association-of-Percutaneous-Cardiovascular-Interventions-(EAPCI)/Advocacy/valve-for-life-initiative
https://www.escardio.org/Sub-specialty-communities/European-Association-of-Percutaneous-Cardiovascular-Interventions-(EAPCI)/Advocacy/valve-for-life-initiative
https://www.agingresearch.org/health-topic/valve-disease/
https://www.agingresearch.org/health-topic/valve-disease/
https://www.acc.org/Tools-and-Practice-Support/Quality-Programs/Valvular-Heart-Disease-Initiatives
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The American College of Cardiology is also partnered with the Society for Thoracic Surgeons to run the TVT Registry™ to 
monitor patient safety and real-world outcomes related to transcatheter valve replacement and repair procedures in the United 
States.52  
 

The Fall 2021 release of the Canadian Heart Valve Disease (HVD) Patient Pathway Framework details the urgent need to address gaps and 

pivot in response to the projected exponential increase in HVD. Too many Canadians receive potentially live-saving treatments too late due 

to a combination of low awareness, missed detection opportunities and delays in diagnosis and access to care. The report describes the 

challenges faced by professionals and patients in managing heart valve disease and provides recommendation for improvement. 

Overarching recommendations are: Embed patient education and shared decision-making in all stages of care; Configure care around 

dedicated multidisciplinary heart valve clinics and teams; Facilitate integration of digital and remote technologies into care; Invest in data 

collection and research on heart valve patient-centred outcomes; Reduce 

inequities in access to all components of heart valve care.  

Selecting an Appropriate Valve Replacement Option and 
Surgical Risk Assessment Tools 

The rapidly evolution of transcatheter technologies and advances in 
surgical repair/replacement techniques have necessitated the need 
for establishing standards for care delivery, in order to support 
clinical decision-making, optimize outcomes, and to promote 
efficient utilization of resources. Clinical practice guidelines have 
been published with a focus on effective patient management after 
diagnosis and selecting the appropriate valve repair or replacement 
option.  
 

The American College of Cardiology/American Heart Association 
released updated guidelines in 2020,53 which further reflects the 

 
52 The Society of Thoracic Surgeons (STS), America College of Cardiology (ACC). STS/ACC TVT registry [Internet]. Chicago: STS and ACC; 2021. Available from: 

https://www.ncdr.com/WebNCDR/tvt/publicpage. 
53 Otto CM, Nishimura RA, Bonow RO, Carabello BA, Erwin JP, Gentile F, et al. 2020 ACC/AHA guideline for the management of patients with valvular heart disease. 

J Am Coll Cardiol 2020. 

 

“A mitral transcatheter edge-to-edge repair is of 
benefit to patients with severely symptomatic 
primary mitral regurgitation who are at high or 
prohibitive risk for surgery, as well as to a select 
subset of patients with secondary mitral 
regurgitation who remain severely symptomatic 
despite guideline-directed management and therapy 
for heart failure.” -2020 ACC/AHA Guideline for the 
Management of Patients With Valvular Heart Disease. 
Circulation. 2021;143:e72-e227 

 

 

https://www.ncdr.com/WebNCDR/tvt/publicpage
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strengthened evidence on the safety and effectiveness of less-invasive approaches. Given this evidence, along with the more recent 
approval of TAVR procedures for low-risk aortic stenosis patients, the guidelines provide a framework for shared-decision making 
between surgical versus transcatheter intervention routes.  

A mitral transcatheter edge-to-edge repair is of benefit to patients with severely symptomatic primary mitral regurgitation who are at high 
or prohibitive risk for surgery, as well as to a select subset of patients with secondary mitral regurgitation who remain severely symptomatic 
despite guideline-directed management and therapy for heart failure. Early surgical intervention is also now recommended for isolated 
tricuspid regurgitation. Recommendations on anticoagulation therapy remained relatively unchanged, with suggestions that dual antiplatelet 
therapies may no longer be preferential for TAVR, and Vitamin K antagonists may be suitable for those with a mechanical value.   

The European Society of Cardiology and the European Association for Cardio-Thoracic Surgery released updated guidelines in 
2021,54 which are concordant with the American recommendations. There is emphasis on involving patients in the decision-
making and putting specialized heart valve centers in charge of care decisions. Recommendations now that allow more people to 
undergo a valve-correcting procedure earlier, based not on symptoms but imaging. TAVR is now indicated where surgery had 
previously been the only procedural option, and transcatheter mitral and tricuspid valve-in-valve implantation can be considered 
in high-risk patients.  

There are also several surgical risk assessments tools available, to support in the decision to pursue surgical intervention. The 
most common are the EuroSCORE II, the Society for Thoracic Surgeons Adult Cardiac Risk Calculator, and the Ambler 
Score.55 There is also a greater recognition by guidelines and clinicians that surgical risk is influenced by individual patient 
characteristics that may not necessarily be captured by surgical risk scores.  

There are evidence-supported tools available to help clinicians assess characteristics such as frailty, sarcopenia (that is, loss of 
muscle mass specifically related to aging), and pressure ulcer risk among others.56 
 

 
54 Vahanian A, Beyersdorf F, Praz F, Milojevic M, Baldus S, Bauersachs J, et al. 2021 ESC/EACTS Guidelines for the management of valvular heart disease. Eur Heart J. 

2021. 
55 Rosenhek R, Lung B, Tornos P, Antunes MJ, Prendergast BD, Otto CM, et al. ECS working group on valvular heart disease position paper: assessing the risk of 

interventions in patients with valvular heart disease. Eur Heart J 2012;33(7):822-8. 
56 Brennan MJ, Coylewright M, Ayo-Vaughan M, Ganesan N. Bridging gaps in heart valve disease care: opportunities for quality improvement. Catheter Cardiovasc 

Interv 2019;94(2):289-93. 
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Heart Valve Centers, Networks, and Multidisciplinary Teams 

There is an association between HVD management at low-volume 
sites and higher/more variable rates of mortality, which has 
influenced HVD organizational centralization and standardization. 
Specialist-led, outpatient heart valve centers57 have been proposed as 
a way to circumvent problems with referral, timing of interventions, 
and ongoing monitoring. These clinics are meant to focus on 
patients suitable for intervention, and all aspects of valve care from 
surveillance before intervention, to after-care monitoring.  

In 2019, the American Association for Thoracic Surgery, American 
College of Cardiology, American Society of Echocardiography, 
Society for Cardiovascular Angiography and Interventions, and 
Society of Thoracic Surgeons put forth Expert Consensus report58 
which proposed a system of care that would optimize HVD management. This proposed integrated model would include: 

• comprehensive (Level I) valve centers, which should have the resources and capabilities to evaluate and perform all 
commercially approved interventional and surgical procedures, and have advanced imaging modalities; and,  

• primary (Level II) valve center should have, at a minimum, the expertise and resources to perform transfemoral TAVR 
and surgical procedures such as isolated SAVR. 

Patients could enter the system from multiple pathways, 
but generally primary care providers would recognize 
symptoms, initiate diagnostic testing, establish patient 
expectations, before referring for specialized care. The 
centers should have a robust collection of detailed 
outcomes data for internal and external audit, with 
participation in international or national databases.  

 
57 Chambers JB, Lancellotti P. Heart valve clinics, centers, and networks. Cardiol clin 2020;38(1):65-74. 

58 Nishimura RA, O'Gara PT, Bavaria JE, Brindis RG, Carroll JD, Kavinsky CJ, et al. 2019 AATS/ACC/ASE/SCAI/STS expert consensus systems of care document: a 

proposal to optimize care for patients with valvular heart disease. J Am Soc Echocardiogr 2019;32(6):683-707. 

 

“Heart valve disease mortality is higher at low-volume 

sites and specialist-led, outpatient heart valve centers 

have been proposed as a way to circumvent problems 

with referral, timing of interventions, and ongoing 

monitoring.” Cardiol clin 2020;38(1):65-74. 

 

“There is also a greater recognition by guidelines and 
clinicians that surgical risk is influenced by individual patient 
characteristics that may not necessarily be captured by 
surgical risk scores. Shared decision-making is increasingly 
important.” Catheter Cardiovasc Interv 2019;94(2):289-93. 
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The report also outlines the multidisciplinary care team and its critical role in the evaluation, management, and treatment of 

patients. This team should include: clinical and intervention cardiologists, surgeons, anesthesiologists, imaging specialists , nurse 

practitioners or physician assistants, and program coordinators/navigators, with  expertise in cardiac valve disease and access to 

collaborative services with complementary expertise when needed. This collaboration would be especially pertinent when 

treatment is futile and alternative care plans are sought.  

The inclusion of geriatric medicine and palliative care specialist in the multidisciplinary team have been suggested, as a way of 
strengthening continuity of care.59 This partnership would allow for criteria-based early consultation, with realistic, patient-
centered information during intervention eligibility assessment, to further support a shared decision-making model of 
communication.  

Heart valve networks, organizational mechanisms for linking 
community care and local hospitals to cardiac centers, has also 
bee proposed. The British Heart Valve Society60 has developed 
a network framework for patients with HVD, with detection 
occurring in the community, assessment occurring in general 
hospitals, and intervention occurring in heart valve centers. 
They recommend that heart valve networks include: 

• seamless communication; 

• development of community registers, recall and review 
systems, and audit; 

• improved detection of valve disease including wider 
provision of echocardiography; 

• integrated pathways reflecting a disease-orientated approach; 

• patient empowerment through education and provision of information; and 

• a process for triaging patients found to have heart valve disease. 

 
59 Lauck SB, Gibson JA, Baumbusch J, Carroll SL, Achtem L, Kimel G, et al. Transition to palliative care when transcatheter aortic valve implantation is not an option: 

Opportunities and recommendations. Curr Opin Support Palliat Care 2016;10(1):18-23. 
60 British Heart Valve Society (BHVS). Network based care for heart valve disease. Norfolk: BHVS; 2020. Available from: https://www.bhvs.org.uk/bhvs-blueprint/. 

 

“The inclusion of geriatric medicine and palliative 
care specialist in heart valve multidisciplinary teams 
has been suggested, as a way of strengthening 
continuity of care and supporting realistic, patient-
centered information during intervention eligibility 
assessment, and further support of a shared 
decision-making model of communication.” Curr 
Opin Support Palliat Care 2016;10(1):18-23  

 

https://www.bhvs.org.uk/bhvs-blueprint/
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Below is an optimal Care pathway in a recent report from Global Heart Hub describing components of the Patient Journey.  

 

 
  

             

        
Patient is aware of symptoms and 

presents to GP or treating 

physician

         
Decision is made whether 

patient is eligi le for heart 

valve repair or replacement 

through a surgical or 

transcatheter approach; or put 

on  watch and wait  with close 

monitoring for any disease 

progression

If intervention is not an option, 

medical treatment options, 

including palliative care to 

help relieve symptoms, are 

discussed with patient and 

family

     

             

          

             

          
Multidisciplinary follow  up is 

offered to patient to ensure 

recovery and return to 

normal functioning         
Detection of heart valve disease involves 

identifying a heart murmur through the use 

of a stethoscope  auscultation 

         
Patient is referred  ideally 

to a heart valve clinic  for 

an echocardiogram to 

confirm diagnosis

               

  ur e  Wai      ris nas a y      rre aard      u ann    ear e     i  es       ns n       an     e  au is   W an W  W  a   s iW        
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Research Priorities 

The transformation of HVD management through transcatheter approaches is supported by numerous well-designed 
randomized trials, but there is a myriad of other managements aspects that have no guidelines, or the recommendations are 
based only on expert opinion and observational studies. In addition, the majority of HVD research has been driven by clinicians 
and fail to answer the questions most important to patients. Patient-centred research priority setting has been undertaken to 
build on recent advances and chart a course for continued outcomes improvement.  

The National Heart, Lung and Blood Institute convened a working group on patient-centered HVD research in 2019, with a 
concentration on questions regarding device performance and procedural optimization, as well as pre- and post-procedural 
management.61 They framed the discussion of these questions around the “patient journey” and presented the following: 

• Access to care: questions addressing disparities in care delivery, use of telemedicine, and the use and effectiveness of 
heart valve centers. 

• Screening and diagnosis: questions addressing risk factors, the scope, consequences, and integration of screening along 
with potential available tools, and diagnostic accuracy. 

• Pre-procedure therapy and management: questions addressing medical therapy to prevent HVD or slow progression, 
rehabilitation of frail patients, blood pressure targets, and activity recommendations/restrictions before and after 
intervention.  

• Decision making when contemplating a procedure (clinical perspective): questions addressing optimal timing, non-
response to valve procedures, potential futility of interventions, the relationship between symptoms and anticipated 
benefit, health status assessments, and value procedure approaches.  

• Decision making when contemplating a procedure (patient perspective): questions addressing integrating patient 
preferences into HVD trials, strategies to support the shared-decision making process, selecting outcomes for shared 
decision-making studies, and impacts on policies for HVD. 

• Post-procedure therapy and management: questions addressing transitions of care, rehabilitation and physical 
functioning, managing complications and long-term sequelae, managing post-procedure heart failure and abnormal 
ventricular function, anticoagulation and antiplatelet therapy, and the durability and surveillance of protheses.  

 

 
61 Lindman BR, Arnold SV, Bagur R, Clarke L, Coylewright M, Evans F, et al. Priorities for patient-centered research in valvular heart disease. J Am Heart Assoc 

2020;9(9):e015975. 
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The report also identifies the many barriers to patient-centered research in HVD. Until recently, HVD was not recognized as 

common or an important clinical condition, and there has been a lack of focus in developing and identifying HVD expertise in 

both clinical training and research.   

There is a lack of validated, HVD-specific, patient-reported outcomes, few measures of effectiveness for strategies aimed at 

improving outcomes in HVD, and a paucity of studies on the implementations of pathways. Finally, as patient involvement in 

research is relatively new, publication of patient-centered research is difficult, and the research that is published is often has 

highly specific conclusions, based on the type of physician and medical center for which it was conducted. 

Conclusion 

Overall, the work to develop comprehensive strategies within the 
HVD landscape appears to be in its infancy, with only few examples 
of established national strategies. Thus far, progress has largely come 
from work done in Europe, Australia and the United States and 
primarily focused on defining gap areas, setting patient-centered 
priorities, and developing research questions and quality measures. 
The majority of this work pertains specifically to valve replacement 
options and symptom management in cardiology settings.  

Numerous patient advocacy initiatives have been working towards 
increasing HVD awareness in the general population, encouraging 
patients to be educated on HVD and its management options, and urging clinicians to acknowledge and investigate HVD 
symptoms; however, there still remain disparities in awareness, acknowledgment, and access to care.  

Heart valve centers have been proposed to streamline referrals, the timing of intervening, and improve post-intervention 
monitoring, but the implication of concentrating HVD care at high-volume centers is unclear, and specifically, the regional and 
rural disparities in access needs further consideration.  

Current clinical practice guidelines and risk assessment tools have provided cardiologists/surgeons the resources to understand 
the current HVD interventional research, and provide supports in selecting appropriate patients for interventions, but these 

 

A national strategy, broadly endorsed, would 
support a patient-focused care pathway, with 
adequate diagnosis and appropriate 
intervention, and promote funding for research, 
and support for the translation of new 
innovations into practice.  
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recommendations are largely based on expert opinion, do not address early diagnosis, nor management of patients who are 
ineligible for intervention.  

Finally, patient-centered research priorities have been established to guide future HVD research, but patient-centered priorities 
for HVD healthcare delivery and policy have been more peripheral. 

A Canadian strategy would establish HVD as a healthcare priority and provide a stronger, more coordinated effort to effectively 
identify and manage the oncoming surge in HVD cases. A national strategy, broadly endorsed, would support a patient-focused 
care pathway, with adequate diagnosis and appropriate intervention, and promote funding for research, and support for the 
translation of new innovations into practice.  

Identification of the current strategic work underway by healthcare leaders, researchers, medical device developers, and 
advocates will allow strategy development to build upon what has already been developed, and focus on issues not yet 
addressed.  
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Supplementary Evidence Tables: Mitral Valve Repair and Tricuspid Repair 

Surgical Mitral Valve Repair/Replacement: Evidence  

PRIMARY MITRAL REGURGITATION 

(PMR) 

• Surgery is the standard of care for patients with 

symptomatic or asymptomatic PMR with evidence 

of left ventricle dysfunction or dilation,16 with 

mitral valve repair generally preferred to replacement 

as evidenced by lower perioperative mortality, 

improved survival, better preservation of left 

ventricle function, and lower long-term morbidity. 

• A study that followed patients diagnosed with 

PMR associated with flail leaflet reported that death 

or the need for surgery was almost unavoidable 

within 10 years of diagnosis, supporting the claim 

that PMR is a progressive disease if left untreated. 

• Surgery can dramatically improve outcomes, with 

survival at 5 and 10 years reported at 97% and 100% 

of the expected survival for the general population, 

respectively (p=0.68). 

• Surgical repair by leaflet resection or chordal 

placement is the preferred technique for surgical 

repair of the mitral valve.. 

• Surgical replacement valve (biological or 

mechanical). The type of valve used refers to the 

replacement of the existing mitral valve (if repair is 

not feasible), with a prosthetic. Generally, younger 

patients (≤65 years) are given mechanical valves as 

bio-prosthesis degrade more rapidly in these 

patients. 

 

SECONDARY MITRAL REGURGITATION  

• Surgical options for patients with SMR include 

surgical mitral valve repair and replacement, 

mechanical left ventricle assist devices, and 

orthotopic heart transplantation. Although SMR can 

be acutely corrected with mitral valve surgery, the 

surgery has never clearly been demonstrated to alter 

the natural history of the primary disease (dilated 

cardiomyopathy) or improve survival. Moreover, 

whether the response to surgery is different in SMR 

due to ischaemic versus non-ischaemic 

cardiomyopathy has not been established.  

• In patients with moderate ischaemic MR 

undergoing coronary artery bypass grafting (CABG), 

simultaneous surgical mitral valve repair did not lead 

to significant differences in left ventricular reverse 

remodelling at 2 years when compared with patients 

who underwent CABG only. Surgical mitral valve 

repair provided a more durable correction of MR 

but did not significantly improve survival or reduce 

overall adverse events (AEs) or readmissions and 

was associated with an early hazard of increased 

neurologic events and supraventricular arrhythmias 

compared with CABG only patients. 

 

TRANSCATHER MITRAL VALVE REPAIR 

(TMVr) or mitral Transcatheter Edge-to-Edge 

Repair (TEER) 

Transcatheter mitral valve repair (TMVr) or mitral 

Transcatheter Edge-to-Edge Repair (TEER) refers 

to the minimally invasive technique of repair of the 

MR via a percutaneous approach, thus avoiding the 

need for (open heart) surgery.  

• 2020 ACC/AHA Guideline for the Management 

of Patients with Valvular Heart Disease 

recommends mitral Transcatheter Edge-to-Edge 

Repair (TEER) to patients with severely 

symptomatic primary mitral regurgitation who are at 

high or prohibitive risk for surgery, as well as to  a 

select subset of patients with secondary mitral 

regurgitation who remain severely symptomatic 

despite guideline-directed management and therapy 

for heart failure.   
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TREATMENT OPTIONS FOR TRICUSPID REGURGITATION 

Treatment of TR is guided by the disease classification (primary/secondary) and severity – in secondary TR the approach to treatment is guided by the nature of the 

patient’s underlying heart disease. 62Current options for the treatment of TR are outlined below:  

Medical management  

Treatment options for the 

medical management of 

TR are extremely limited, 

and do not address the 

underlying pathology of 

TR. There are no specific 

pharmaceutical options 

for treating TR itself, but 

treatments are available to 

reduce congestion, 

volume overload and HF 

symptoms.  

Medical management 

cannot reverse 

progressive right ventricle 

Surgical repair or replacement  

Tricuspid valve surgery is associated with a high morbidity and mortality, and 

historically, isolated tricuspid valve surgery (independently of surgery for other 

heart disease) was reserved for later in disease progression.  

Survival is significantly higher for patients undergoing concomitant mitral and 
tricuspid valve surgery versus delayed isolated valve surgery.Tricuspid valve 
surgery is recommended in patients with severe TR undergoing left-sided heart 
surgery by both American and European guidelines. 63  

Tricuspid valve repair remains an underutilised intervention likely due to the 
historically poor outcomes, and there is evidence that earlier intervention for 
these patients is required to improve outcomes and in particular for those patients 
who require repeat intervention after prior left-valve surgery.64 
Surgical options primarily consist of tricuspid valve repair or treating the 

underlying heart disease causing TR.1 Tricuspid valve replacement appear 

associated with higher complication rates.  

Transcatheter repair  

The risks and poor outcomes associated with 

isolated tricuspid valve surgery prompted the 

development of less invasive approaches for 

tricuspid valve repair,12 and in 2015, the first-in-

human transcatheter tricuspid repair for severe TR 

was performed.68  

There are patients with TR for whom open heart 

surgery is contraindicated due to their high risk of 

poor outcomes or mortality. Factors that define a 

high-risk patient include old age, the presence of 

comorbidities, advanced HF and the surgery 

specific estimate of risk. 69  

The development of catheter-based approaches to 

tricuspid repair offers an alternative intervention 

 
62 Reference: Shah PM, Raney AA. Tricuspid valve disease. Curr Probl Cardiol. 2008;33(2):47-84. 

63 Baumgartner H, Falk V, Bax JJ, De Bonis M, Hamm C, Holm PJ, et al. 2017 ESC/EACTS Guidelines for the management of valvular heart disease. Eur Heart J. 2017;38(36):2739-
91. Otto CM, Nishimura RA, Bonow RO, Carabello BA, Erwin JP, 3rd, Gentile F, et al. 2020 ACC/AHA Guideline for the Management of Patients With Valvular Heart Disease: 
Executive Summary: A Report of the American College of Cardiology/American Heart Association Joint Committee on Clinical Practice Guidelines. J Am Coll Cardiol. 2021;77(4):450-
500. 

64 Muntane-Carol G, Taramasso M, Miura M, Gavazzoni M, Pozzoli A, Alessandrini H, et al. Transcatheter Tricuspid Valve Intervention in Patients with Previous Left Valve Surgery. 
Can J Cardiol. 2021.  O'Sullivan KE, Cull S, Armstrong L, McKendry A, Graham ANJ. Examining the forgotten valve: outcomes of tricuspid valve surgery, a 15-year experience. Ir J 
Med Sci. 2021. 

68 Schofer J, Bijuklic K, Tiburtius C, Hansen L, Groothuis A, Hahn RT. First-in-human transcatheter tricuspid valve repair in a patient with severely regurgitant tricuspid valve. J Am Coll 
Cardiol. 2015;65(12):1190-5. 
69 Beckhoff F, Alushi B, Jung C, Navarese E, Franz M, Kretzschmar D, et al. Tricuspid Regurgitation - Medical Management and Evolving Interventional Concepts. Front Cardiovasc 
Med. 2018;5: Boyd O, Jackson N. How is risk defined in high-risk surgical patient management? Crit Care. 2005;9(4):390-6. Minto G, Biccard B. Assessment of the high-risk 
perioperative patient. Continuing Education in Anaesthesia Critical Care & Pain. 2014;14(1):12-7. 
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dysfunction and once the 

symptoms of HF 

develop, if TR remains 

untreated, patients can 

develop end-stage liver 

and/or kidney failure. 

In primary TR caused by pacemaker lead implantation, surgical treatment may not 

be required if repositioning the pacemaker lead can improve TR; however, if the 

tricuspid valve leaflet is torn, scarred or impinged by the pacemaker lead, the 

valve may then require surgical repair.65 

The objective of tricuspid valve repair is to restore the valve leaflet(s) coaptation 

such that they can close correctly, thereby reducing TR,22 and the option to 

repair rather than replace the valve is dependent on the valve anatomy, and the 

expertise of the surgeon.66 

 In a French study, the rate of tricuspid valve surgery almost tripled from 2007–

2017, with significant increases in the rate of isolated tricuspid valve surgery and 

combined tricuspid valve/other heart valve surgery, indicating that the 

management of tricuspid valve disorders in clinical practice is changing over time. 
67 

o In this study, 5,661 patients underwent a tricuspid valve surgery: 27% of 
patients had secondary TR and were undergoing a first isolated valve surgery and 
approximately 8% of patients overall had non-congenital isolated TR surgery on 
native valve. Of this 8% of patients, 49% (n=229) had secondary TR, equating to 
4% of the overall study cohort. Of the patients with secondary TR, 56% (n=128) 
were undergoing their first isolated tricuspid valve surgery, and 44% (n=101) had 
a prior left-sided heart valve surgery. Isolated tricuspid valve surgery was 
associated with high mortality and morbidity, both in hospital and during follow-
up.  Evidence suggests that tricuspid valve intervention should be performed 
earlier in the course of the disease.  

to address the unmet need in high-risk patients 

who would clinically benefit from tricuspid valve 

repair.43  

There are limited options available for tricuspid 

valve repair via a transcatheter approach. The only 

CE-marked systems for transcatheter tricuspid 

valve repair are TriClip™ TTVr and the 

PASCAL™ valve repair system (intended for 

reconstruction of the insufficient tricuspid valve, 

through tissue approximation), the Cardioband™ 

Tricuspid Valve Reconstruction System 

(annuloplasty device focusing on the reduction of 

the annulus size), and the TricValve® Bicaval 

Valves System (a system of 2 self-expanding 

biological valves). 70 

Transcatheter replacement  

There are several devices which are currently in 

their early stages of clinical investigation. Devices 

include EVOQUE valve (Edwards Lifesciences), 

Cardiovalve (Boston Medical), the NaviGate transcatheter 

heart valve (NaviGate Cardiac Structures Inc). 71 

 
65 Topilsky Y, Michelena HI, Messika-Zeitoun D, Enriquez Sarano M. Doppler-Echocardiographic Assessment of Tricuspid Regurgitation. Prog Cardiovasc Dis. 2018;61(5-6):397-403.  
Arsalan M, Walther T, Smith RL, 2nd, Grayburn PA. Tricuspid regurgitation diagnosis and treatment. Eur Heart J. 2017;38(9):634-8 

66 References: Arsalan M, Walther T, Smith RL, 2nd, Grayburn PA. Tricuspid regurgitation diagnosis and treatment. Eur Heart J. 2017;38(9):634-8. Rodés-Cabau J, Taramasso M, 
O'Gara PT. Diagnosis and treatment of tricuspid valve disease: current and future perspectives. The Lancet. 2016;388(10058):2431-.Baumgartner H, Falk V, Bax JJ, De Bonis M, 
Hamm C, Holm PJ, et al. 2017 ESC/EACTS Guidelines for the management of valvular heart disease. Eur Heart J. 2017;38(36):2739-91. 

67 Dreyfus J, Flagiello M, Bazire B, Eggenspieler F, Viau F, Riant E, et al. Isolated tricuspid valve surgery: impact of aetiology and clinical presentation on outcomes. Eur Heart J. 2020. 

70 Abbott Medical Devices. TriClip G4 Instructions for Use 2021. Available from: https://vascular.eifu.abbott/en/detail-screen.html. Accessed on: 22 Jun 2021.Beckhoff F, Alushi B, Jung 
C, Navarese E, Franz M, Kretzschmar D, et al. Tricuspid Regurgitation - Medical Management and Evolving Interventional Concepts. Front Cardiovasc Med. 2018;5:49.Edwards 
Lifesciences. Edwards PASCAL Transcatheter System Receives CE Mark. 2019. Available from: https://www.edwards.com/ns20190219. Accessed on: 22 Jun 2021.  OrbusNeich. 
TricValve® Transcatheter Bicaval Valves System Receives CE Mark. 2021. Available from: https://www.prnewswire.com/news-releases/tricvalve-transcatheter-bicaval-valves-system-
receives-ce-mark-301295706.html. Accessed on: 22 Jun 2021. 

71 Goldberg YH, Ho E, Chau M, Latib A. Update on Transcatheter Tricuspid Valve Replacement Therapies. Front Cardiovasc Med. 2021;8:619558. 
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