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EDITORIAL

Outcomes after transcatheter aortic valve replacement: flow

matters
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Recent studies have reported that low flow (LF), defined by
a stroke volume index (SVi) <35 ml/m?, is highly prevalent in
patients with severe aortic stenosis (AS), and is associated with
reduced survival's. This LF condition may occur in the context
of either a reduced (i.e., classic LF) or preserved (i.e., paradoxical
LF) left ventricular (LV) ejection fraction (LVEF), and is often
associated with a low transvalvular pressure gradient®. Indeed,
the pressure gradient is highly flow dependent and an LF state
may thus be associated with a low gradient despite the presence
of a severe AS. In patients undergoing transcatheter aortic valve
replacement (TAVR), the presence of LF was one of the most
powerful echocardiographic predictors of mortality and its impact
was independent of LVEF or gradient’. Furthermore, the presence
of LF early after the procedure was associated with a significant
increase in subsequent mortality’.

In this issue of Asialntervention, Shirakawa et al® present an ele-
gant study in which they evaluated the preprocedural echocardio-
graphic parameters that were associated with improved LV outflow
following TAVR.

Article, see page 72

The authors showed that an increase in SVi following TAVR led
to better one-year cardiac outcome (cardiac death and heart fail-
ure readmission). They also found that right ventricle fraction area
change (RVFAC) and aortic regurgitation (AR) grade were assoc-
iated with an increase in SVi after TAVR in multivariable analysis.

Prognostic impact of improvement in flow post
TAVR

When compared to preprocedural flow, four situations may occur
after TAVR: i) LF is present prior to and after the procedure
(i.e., maintained LF); ii) LF is present prior to the procedure but
flow (SVi) is normal after the procedure (i.e., normalised flow);
iii) flow is normal prior to the procedure but low after the proce-
dure (i.e., new-onset LF); and iv) flow is normal both before and
after the procedure (i.e., maintained normal flow [NF]). Patients
with persistent or new-onset LF seem to have an increased risk
of mortality following TAVR compared with patients with nor-
malised flow or maintained NF”’. Persistent LF may reflect
the presence of an advanced myocardial impairment with focal
fibrosis, which is probably irreversible despite correction of the
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severe AS'’, while new-onset LF may be related to periprocedural
complications, such as myocardial injury (caused by the transapi-
cal approach for example) or atrial fibrillation”!!. Conversely,
a normalised flow may happen in patients with diffuse myocar-
dial fibrosis and/or very severe AS. The correction of the after-
load excess by the TAVR procedure in those patients is generally
beneficial and translates into improved survival. In the long term,
the increase in SVi appears to be mainly related to an improve-
ment in LVEF, regression of LV mass and concentric remodelling
(which may, in turn, lead to improvement in LV diastolic func-
tion) (Figure 1). In their study, Shirakawa et al® also found that
increased SV, defined by the ratio of post-procedural SV/prepro-
cedural SV >1, was associated with fewer cardiovascular events
one year after TAVR. In addition, they found that, globally, SVi
improves after TAVR, which corroborates the findings of previous
studies”!2. Interestingly, the transapical approach did not appear to
impact negatively on the improvement in SVi.

Predictors of SV improvement

In previous studies, the predictors of early post-procedural LF
were lower preprocedural flow, the presence of atrial fibrillation,
the use of the transapical approach, a lower post-procedural mean
gradient and a lower baseline LVEF (Figure 1)7°. Interestingly,
Shirakawa et al found that patients harbouring a reduction in
AR severity actually had an improvement in SVi. The underly-
ing mechanism of this finding is unclear. Indeed, AR is typi-
cally associated with an increase in stroke volume. Accordingly,
a previous study reported that moderate to severe AR on dis-
charge echocardiography was associated with an increase in
postoperative SVi’. However, the increase in flow related to AR
is mainly observed in patients with chronic native AR with pre-
served LV systolic function. In the context of the TAVR popu-
lation, there is a large proportion of patients with LV systolic
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dysfunction. The AR severity changes acutely with TAVR and
is also associated with a concomitant reduction in the major LV
afterload excess associated with severe AS. In this context, it is
not necessarily surprising that an acute decrease in AR severity
with TAVR is associated with improvement in LV outflow.
Right ventricular dysfunction is associated with lower right
and LV outflow and has been identified as an independent pre-
dictor of adverse outcomes in TAVR'" (Figure 1). In the present
study, improvement in RVFAC was associated with an increase
in SV following TAVR. We can hypothesise that, in addition to
multiple complex factors such as LV/RV interrelations, a decrease
in pulmonary artery pressure following a major reduction in LV
afterload improvement may make a significant contribution to the

improvement in LV outflow.

Clinical implications and future perspectives
This study by Shirakawa et al further demonstrates and empha-
sises that flow, as defined by SVi, is an important Doppler-
echocardiographic parameter which should be assessed before as
well as after intervention to evaluate early haemodynamic benefit
and enhance long-term prognostication. LV outflow is an impor-
tant overall surrogate marker of cardiac performance and progno-
sis (Figure 1). It thus appears logical and important to measure
this parameter systematically in patients with AS. Despite its ret-
rospective and observational design, this study also generates new
hypotheses regarding the relationship between RV dysfunction,
LF state and worse prognosis in patients with AS.
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Figure 1. Predictors and impact on outcomes of low flow state prior to and after TAVR. MI: myocardial infarction
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