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IMPaCT seCTIon

Introduction
Aortic stenosis is the most prevalent native valvular lesion in Europe. Transcatheter 
aortic-valve implantation (TAVI) is used in patients with symptomatic severe aortic 
stenosis. Since its approval in 2011, there has been a steep rise in implantations. In the 
United States, the annual number of implantations increased from 13,723 in 2011-2013 
to 72,991 in 2019. In the Netherlands, the number of implantations increased from 931 
in 2013 to 2,790 in 2019. Since 2011, the 30-day mortality rate has decreased (7.2% to 
2.5%), stroke has decreased (2.8% to 2.3%), and major or life-threatening/disabling 
bleeding has decreased (11.7% to 4.8%). Despite the improved clinical outcomes, the 
numbers of ischemic events and bleeding events remain relatively high.

In part 1 of this thesis, we aimed to reduce the bleeding events while not increasing isch-
emic events by studying the effects of de-escalating the recommended antithrombotic 
treatment strategy at the time. For this, we initiated the randomized clinical POPular TAVI 
trial. Guidelines suggested that clopidogrel should be administered on top of aspirin (in 
patients without an indication for oral anticoagulation, such as atrial fibrillation) or oral 
anticoagulation (in patients with an indication for oral anticoagulation). The rationale 
was to reduce peri-procedural ischemic events, although likely at the costs of bleeding.

In part 2 of this thesis, we discuss starting points for research to reduce other com-
mon complications, such as conduction disorders and paravalvular leak, and help in 
patient- and procedure selection. For more information on TAVI, the definitions of these 
complications or procedural insights such as the possible access sites, we refer to the 
General Introduction of this thesis (Chapter 1).

Scientific Impact
In part 1, we demonstrated that, in absence of clinical evidence, the antithrombotic 
therapy in the Netherlands was relatively heterogeneous. Clopidogrel might be started 
with a loading dose prior to TAVI, but we did not find a beneficial effect in terms of re-
duced ischemic events. Hypothetically, a loading dose of clopidogrel is associated with 
more procedure-related bleedings, although this was not the case in the described ob-
servational cohort study. In the POPular TAVI trial, we showed that therapy with aspirin 
alone (cohort A) or oral anticoagulation alone (cohort B), resulted in fewer bleedings 
compared to the combination with clopidogrel. Second, a regimen without clopidogrel 
was superior to the secondary composite endpoint consisting of cardiovascular mortal-
ity, non–procedure-related bleeding, myocardial infarction and stroke in both cohorts. 
There was no sign that ischemic events could be increased when clopidogrel was not 
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administered. We subsequently confirmed this in patients without an indication for oral 
anticoagulation, by performing an individual patient-level meta-analysis of randomized 
trials to increase statistical power.

The POPular TAVI trial was a multicenter trial in Europe. Its findings were presented as 
late-breaking clinical evidence at major international congresses; the European Society 
of Cardiology (ESC) and the American College of Cardiology (ACC). The POPular TAVI 
trial was published in 2 separate publications in a top-ranked medical journal; the New 
England Journal of Medicine. Numerous news-reports have been published to inform 
their readers about the results, and the trial was included in the top 10 of clinical trials 
of the ACC 2020. The results have been adopted in a consensus document of the ESC 
Working Group on Thrombosis and the European Association of Percutaneous Cardio-
vascular Interventions (EAPCI), in collaboration with the ESC Council on Valvular Heart 
Disease. Adoption in international guidelines may follow in the future when guidelines 
are being updated. In current clinical practice, numerous centers have already changed 
their practice to a treatment without clopidogrel if possible.

By reducing the number of prescribed medications (namely, no clopidogrel) and 
thereby reducing the incidence of bleeding, while not significantly increasing the inci-
dence of other adverse events, we expect lower costs and a higher quality of life. To 
confirm this and provide estimations on the effect size, we are currently performing a 
cost-effectiveness analysis.

In part 2, we describe several possible starting points for research to reduce other com-
mon complications. First, we identify some factors that may be used for risk stratification 
in the future. These include kidney function, the probability of pulmonary hyperten-
sion, and the choice for alternative TAVI access sites. Here, we find associations with 
mortality, which could be used in risk stratification or choosing an alternative access 
site for TAVI when transfemoral access is not possible. Second, we describe the clinical 
and electrocardiographic associations with conduction disorders requiring permanent 
pacemaker implantation within patients who developed a new onset left bundle branch 
block. Here, we find that the prosthesis type and the presence of atrioventricular delay 
were associated with conduction disorders requiring permanent pacemaker implanta-
tion. Also, permanent pacemaker implantation in this group of patients might be as-
sociated with improved survival. Third, we share some insights regarding paravalvular 
leak following TAVI. We find that the morphology of the interventricular septum at the 
left ventricular outflow tract might be related to the incidence of paravalvular leak. In 
addition to routine sizing using multidetector row CT, we describe some examples of 
complex TAVI cases in which dedicated computer modelling incorporating dynamic 
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geometric and biomechanical properties may offer additional support. Last, in case of 
a severe paravalvular leak, we show that transcatheter closure seems a viable option to 
reduce the severity of paravalvular leak and improve functional capacity and quality of 
life in patients who are at high surgical risk or inoperable.

In our efforts to share our findings with fellow clinicians and researchers, we published 
all the research presented in this manuscript in peer-reviewed national and international 
scientific journals. Some were discussed by online media. One chapter was published in 
a scientific book about TAVI. Additionally, the results of several studies were presented 
at international congresses or other scientific meetings.




