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Introduction

In 2018 the publications on valvular heart disease (VHD) 
addressed all topics – epidemiology, diagnosis, thera-

studies focusing on transcatheter treatment. Regarding 

transcatheter edge-to-edge repair for secondary MR as 

expansion of indications for transcatheter aortic valve 

bicuspid aortic valve (BAV) and failed surgically imp-
lanted bioprostheses. Tricuspid valve (TV) disease is a 

and mortality. Isolated TV surgery has a high risk and is 
currently performed in a minority of patients. Novel ther-
apies using the edge-to-edge approach or annuloplasty 
are being investigated.

Aortic stenosis

TAVI is rapidly evolving, and implantation numbers are 

are mandatorily registered in a quality control program, 

isolated surgical aortic valve replacement (SAVR) re-

TAVI (Figure 1). Complication rates and mortality dec-

both patient groups (1). Expanding adoption of TAVI ac-

the US. Based on SURTAVI, Sapien3 Intermediate Risk 
-

risk patients (2). Importantly surgical risk scales used 
for both approaches tend to overestimate mortality for 
TAVI patients in all the risk strata even taking into consi-

younger than SAVR (Figure 2). The recent FDA-appro-
-

controls from the Society of Thoracic Surgeons (STS) 

-

A sub-analysis of the randomized controlled SURTAVI 
-

ted that TAVI may achieve superior early clinical out-
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longer life expec tancy, there is a clear need for data on 

2 years has so far been published for this population. 

-

term durability data for transcatheter aortic valves alt-

hough pro mising are unfortunately limited by the poor 

et al. reported an incidence of structural valve deterio-

FIGURE 2. Different performance of surgical risk scores in SAVR and TAVI patients across the risk strata (reprinted from Taran-
tini et al. European Heart Journal, Volume 39, Issue 8, 21 February 2018, Pages 658–666, take-home-figure)

From Wojakowski and Baumgartner. European Heart Journal (2019) 00, 1–10 doi:10.1093/eurheartj/ehy893, by permission of Oxford University 
Press on behalf of the European Society of Cardiology

FIGURE 1. Numbers of procedures (panel A) and in-hospital mortality related to transvascular transcatheter aortic valve im-
plantation (TAVI), transapical TAVI and isolated surgical aortic valve replacement (SAVR) (panel B). Data from the German 
Institute for Quality Assurance and Transparency in Healthcare (IQTIG) report (reprinted from Gaede L, et al. Eur Heart J 2018; 
39: 667–675, combining Fig.1 and 3)

From Wojakowski and Baumgartner. European Heart Journal (2019) 00, 1–10 doi:10.1093/eurheartj/ehy893, by permission of Oxford University 
Press on behalf of the European Society of Cardiology
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One of the other concerns beyond durability is the need 

onset conduction abnormalities after TAVI (7). The 

self-expandable valves. Procedural factors, such as 
the depth of implantation, predilatation, distribution of 

-

long-term impact of even mild PVL and the necessity 

expectancy must also be considered.
Severe periprocedural complications of TAVI requiring 
emergent cardiac surgery (mainly annular rupture, vent-
ricular perforation, and valve embolization) are rare but 

remains high in such cases. Nevertheless, given these 
life-threatening complications, the 30-day survival rate 

-
-

diate access to surgical bailout procedures. One-year 

-
cient and the setup for emergency conversion requires 
further improvement. Complication rates and early mor-

analysis of German national quality assurance data, 

These studies support the recommendation of perfor-

(8).
Impact on the healthcare resources utilization is an im-
portant issue given the epidemiology of aortic steno-
sis and currently expanding indications for TAVI. The 
estimated number of TAVI candidates in Europe under 
current indications exceeds 114,000 per year and assu-

increase to 177,000 (11) (Figure 3).
Aortic stenosis and coronary artery disease (CAD) have 
common risk factors, and clinically overt CAD is present 
in approximately half of the patients undergoing TAVI 
or SAVR. CAD impacts the outcomes of TAVI, but data 

to perform percutaneous coronary intervention – befo-
re, during or after TAVI (12). The usefulness of invasive 

-
re AS is also unclear due to the hypertrophy, increa-
sed end-diastolic pressure and impaired function of the 

-

ischemic burden in SPECT and might be useful in clini-
cal decision making about the revascularization strategy 
before aortic valve intervention (13). In most centers, the 
revascularization is limited to large proximal vessels, but 
the completeness of revascularization can have a prog-
nostic impact, and use of the residual SYNTAX score 

Transcatheter treatment of severe bicuspid aortic valve 
-

ges related to large volume and asymmetrically distri-

-
tomy increases the risk of non-uniform valve expansion, 
under-expansion, aortic root injury and paravalvular le-
aks (PVL). Despite that, given the high prevalence of 
BAV in the population TAVI procedures are increasingly 
done in this population. Data from the German TAVI 

-
-

less frequent (15).
Transcatheter valve-in-valve implantation (ViV) has be-
come an accepted alternative to redo surgery in pati-

be considered depending on surgical risk, valve type 
and size (IIa, level of evidence C recommendation) (16). 
The STS/ACC registry provided reassuring data on the 
safety of ViV. Such patients should have a meticulous 

-
cedural gradients are higher than for native valve TAVI 

-
-

led in the Valve-in-Valve International Data (VIVID) Re-

valve to coronary ostium distance measured by compu-
-

valves) but related to a high risk of death and myocar-
dial infarction. ViV is challenging in small surgical prost-
heses because of a high postprocedural gradient, and 

of non-compliant balloon and fracturing of the prosthe-
tic valve ring are evaluated (19).
The antithrombotic regimen after TAVI remains a mat-
ter of debate and results of randomized controlled tri-

-

less major, and life-threatening bleeding complications 
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FIGURE 3. The estimated number of TAVI candidates in Europe under current indications and projected numbers after accep-
ting low-risk indication (Reprinted from European Heart Journal, Volume 39, Issue 28, 21 July 2018, Pages 2635–2642, take-ho-
me figure)

From Wojakowski and Baumgartner. European Heart Journal (2019) 00, 1–10 doi:10.1093/eurheartj/ehy893, by permission of Oxford University 
Press on behalf of the European Society of Cardiology
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-
nal single (SAPT) or dual antiplatelet therapy (DAPT). 

embolic events thus favoring VKA monotherapy (20). 
In a propensity-matched analysis comparing SAPT and 
DAPT in 1210 patients, at 30 days, VARC mortality, ma-

-

a balloon-expandable valve favoring aspirin monother-

Data from the FRANCE-TAVI registry, on the other 
-

-
tic treatment after TAVI.
There are currently no convincing data that all patients 

-
tion and are asymptomatic by history and during exer-

-
ticular risk factors (16). Retrospective analyses report-

the fact that a considerable number of patients did not 
-

veloping indications for intervention, mainly symptoms. 
-

guidelines. A retrospective cohort study including 300 
-

port this assumption (23). Nonadherent patients had 
-

Heart Valve Clinic International Database reported that 

increased all-cause and CV mortality suggesting that 
-
-

commendations.

-

pulmonary hypertension. The negative impact of pul-
-

ported once more in a study including more than 1000 

Current guidelines do also no longer include the recom-
mendation that surgery may be considered in asymp-

-
-

-
duced mean gradient increase >20 mmHg (26).
Untreated severe AS causes on the long-term progres-
sive damage to other heart structures. Genereux et al. 

-
valvular cardiac damage (Stage 0), left ventricular da-
mage (Stage 1), left atrial or mitral valve damage (Sta-
ge 2), pulmonary vasculature or tricuspid valve damage 
(Stage 3), right ventricular damage (Stage 4). One-year 

AVR (27). These data emphasize once more the impor-
tance of timely intervention.

-
gative impact on long-term outcome of AS has been a 

into management strategies remains uncertain. Treibel 

undergoing SAVR. Cardiac magnetic resonance (CMR) 
-
-
-

-
-

ing, LV ejection fraction and functional capacity. Com-

-
sis and myocardial cellular hypertrophy regressed (29). 

-

-

available data.

as therapeutically. Many of these patients do not only 
have AS but other causes of LV myocardial damage, 
particularly arterial hypertension. Recent data suggest 
that cardiac amyloidosis is another associated disea-
se one should think of. Castano and colleagues perfor-
med technetium-99 m pyrophosphate cardiac scintig-

screen for transthyretin cardiac amyloidosis (ATTR-A). 

-

mortality and cardiovascular-related hospitalizations 
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and reduced the decline in functional capacity and qua-

Aortic regurgitation

The prevalence of aortic regurgitation (AR) is approxi-

age. According to current guidelines, aortic valve sur-
gery is indicated in severe AR if patients are sympto-

risk transcatheter intervention remains an option, ho-

of the annulus the procedural challenges make acute 
-

her rates of PVL and prosthesis embolization. Recent 

(both balloon- and self-expandable) is feasible in se-
-

predictor of mortality (33).

Mitral regurgitation

The burden of mitral regurgitation (MR) is increasing 

(34), but the European registries EORP VHD I (2003) 
-

cond most frequent VHD after the AS (Iung B. et al. 
Late-breaking science session at ESC Congress 2018). 

-
-

ent heart failure postdiagnosis in all patient subsets, 
-

-
-

sis and treatment readily available and accessible (35). 

a substantial unmet need for treatment for this disorder. 
Educational needs and application of guidelines in the 

European mixed-methods study. Based on an online 
survey including 115 primary care physicians and 439 
cardiologists and cardiac surgeons from seven Europe-

underused for the early detection of MR. Surgical the-

frequently not advised in secondary MR. Indications for 
-
-

ry MR. These gaps identify important targets for future 
educational programs (36).

-

-
dictor of long-term mortality after adjustment for cli-

-

-

-

the valve incompetence has the highest impact on the 

progression of the disease (37). On the other hand, 

surgical MV repair on the clinical outcomes of secon-

to-edge repair using the MitraClip (Abbott) system in 

regarding MR reduction, and suggesting symptomatic 

-

transcatheter repair of secondary MR in clinical practi-
ce can only be elucidated in randomized clinical trials, 

-
ting divergent results.

-
vere secondary MR, and reduced left ventricular ejec-

additional MitraClip therapy or continued OMT alone. 

primary endpoint – death or unplanned re-hospitaliza-

for interventional and conservative treatment, respec-

regarding the primary endpoint and that it is an indust-

-

-
ed subgroups.
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The Cardiovascular Outcomes Assessment of the 
MitraClip Percutaneous Therapy for Heart Failure Pa-

-
-

tomatic (NYHA class II-IV) despite maximally tolera-

the number needed to treat (NNT) to prevent 1 hospi-

the quality of life, functional capacity, improvement of 

endpoints).

-

evaluation (12 vs. 24 months). The primary endpoint in 
-

current events) and in MITRA.FR composite of death 
from any cause or unplanned hospitalization for HF. 

-
2 and/

2 and >45 

LV size. This resulted in on average larger ventricles 
(mean end-diastolic volume 135 mL/m2 vs. 101 mL/m2) 

2

-

studies, it tended to be even higher in the COAPT stu-
-

ral eligibility committee evaluating current treatment in 
every patient in the COAPT and more inclusive, real-life 

observed im provement in the control arm in the latter 

required to resolve this controversy and identify the pati-

in secondary MR likely. The ongoing RESHAPE-HF2 
(NCT02444338) and Matterhorn (NCT02371512) trials 

-
condary MR.
In contrast to edge-to-edge repair, direct annuloplas-
ty systems aim to achieve surgical-like results in the 
secondary MR by reducing the dilatation of the mitral 

using undersized adjustable rings implanted by the 
transseptal catheter-based approach. A recent study 
by Messika-Zeitoun et al. investigated the safety and 

-

(majority NYHA III-IV) and secondary MR. The techni-
-
-

periprocedural complications (tamponade, VF, stroke, 

FIGURE 4. Independent predictors of the fast vs. slow development of tricuspid regurgitation (panel A) and event-free sur-
vival according to the rate of progression of TR (Group 1: 1.2 years; Group 2: 1.3–4.7 years; Group 3: 4.8–8.9 years; Group 4: 

9.0 years) (panel B) (reprinted from Prihadi EA, et al. Eur Heart J 2018 Oct 14; 39(39): 3574–3581.)

From Wojakowski and Baumgartner. European Heart Journal (2019) 00, 1–10 doi:10.1093/eurheartj/ehy893, by permission of Oxford University 
Press on behalf of the European Society of Cardiology
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studies (42).
Persistent reduction of MR probably requires not only 

-
ne but either combination of both approaches or ulti-
mately implantation of the transcatheter mitral valve 

-
ve thrombosis and regurgitation, but the improvement 

-

self-expandable transapical valve [Intrepid, Medtronic] 

-

technology. A trans-septal approach mitigating the use 

the safety.
In severe primary MR, management of asymptomatic 

pulmonary hypertension remains a matter of debate. 
Zilberzac et al. -

-
ched general population expected cumulative survival 

has to be emphasized that these patients had regular 

the results may only be expected in such a setting.

Mitral stenosis

The concept of implantation of balloon-expandable val-

-
sed on case series and registries. Guerrero et al. re-

-
ticenter TMVR in MAC Global Registry. Although the 

-
-

be further evaluated and rigorous preprocedural plan-
ning is crucial (45).

Tricuspid regurgitation

-
sease and novel therapeutic options. Fast progression 
of TR has an adverse impact on survival, and key risk 

-
gure V) (47). It is accepted that tricuspid valve (TR) re-

-
cuspid regurgitation (TR). In such cases, transcatheter 
repair on MV does not address the TV pathology and 

-
ilure. The concept of simultaneous or staged transcat-
heter TV repair using the MitraClip has been proven 

angio-CT and expert TOE guidance during the proce-
dure (48). Other transcatheter devices, such as PAS-
CAL (edge-to-edge repair system), Cardioband (direct 

-

-
duction of TR severity, improved symptoms) in selected 
high risk patients (49, 50, 51). The majority of patients 
are treated on a compassionate basis and have multiple 
comorbidities, and the impact of TR repair requires fur-
ther evaluation. The TriValve (Transcatheter Tricuspid 
Valve Therapies) registry evaluated 106 high-risk pa-

and reduction of HF symptoms (52).

-
-

-
gical procedures (53). Similarly to MV interventions, 
the key step is patient selection. At the current stage, 

-

Finally, it has to be emphasized that for secondary TR 
-

improve outcome.

Non-valve specific issues

Paravalvular regurgitation (PVL) is an uncommon 
complication of surgical valve replacement requiring 

-

treatment option after exclusion of active endocarditis 
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Recently, the PVL Academic Research Consortium set 
standards for the assessment of disease severity, data 

Diagnosis of prosthetic valve endocarditis (PVE) rema-
ins challenging. A multicenter study including 160 pa-

value of visual and quantitative assessment of FDG 
PET/CT in this setting and highlights the importance of 

-

due to prolonged antibiotic therapy. Recent valve imp-

inter pretations, but surgical adhesives used during imp-

The incidence of Infectious endocarditis (IE) in the UK 
is estimated to be 36.2/million/year. The risk factors of 
mortality in IE patients are the previous history of IE, 
prosthetic valve, and history of valve repair (57). Recent 

-

high-risk populations in comparison to the general po-

these populations. The risk factors for IE in moderate 
-

(58, 59).
In a randomized, noninferiority, multicentre trial, 400 

left side of the heart caused by Streptococcus, Entero-
coccus Faecalis, Staphylococcus aureus, or coagula-
se-negative Staphylococci treated for at least 10 days 

The primary composite outcome of all-cause mortality, 
unplanned surgery, embolic events, or relapse of bacte-

-

could have major impact on clinical practice (60).

Pulmonary hypertension (PH) may persist after correc-
-

bidity and mortality. Whether targeted PH treatment is 
-

centric, randomized, placebo-controlled trial including 
-

pair procedure at least 1 year before inclusion, a mean 

a resistance > 3 Wood Units, i.e., combined post and 

three times daily or placebo for 6 months. The prima-

death, hospital admission for heart failure, change in 
functional class, and patient global self-assessment. 

indicating that this treatment cannot be recommended 
for this patient group (61).

Perspectives

-

technologies and progress of imaging. Mitral and tri-
cuspid valve interventions are gaining momentum in 

-
come more technical challenges than aortic valve in-
terventions due to the more complex and variable ana-
tomy.
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