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EDITORIAL COMMENT
Prognostic Importance of Fractional
Flow Reserve and Left Ventricular
Systolic Dysfunction After Percutaneous
Coronary Intervention*

Robert Sykes, MBCHB, MSC,a,b Rebecca Hanna, MBCHB,c Colin Berry, MBCHB, BSC, PHDa,b
L eft ventricular ejection fraction (LVEF) and
fractional flow reserve (FFR) are prognostic
factors in patients with coronary artery dis-

ease and useful to guide therapeutic decisions.1,2 In
current practice FFR <0.80 is regarded as significant,
but there is variance in prognostic thresholds across
the epicardial coronary arteries following percuta-
neous coronary intervention (PCI).3 Prior studies
have focused primarily on these parameters in isola-
tion, potentially overlooking their relevance when in-
tegrated together.

In a study reported in this issue of JACC: Asia, Choi
et al4 analyzed data from 2,965 patients with avail-
able LVEF from the POST-PCI FLOW registry. This
registry provides a comprehensive database of pa-
tients undergoing FFR measurement after PCI. Re-
searchers aimed to understand how post-PCI FFR
values interact with LVEF in predicting patient out-
comes. They focused on several outcomes, including
cardiac death, myocardial infarction (MI) linked to
the treated vessel, and the need for subsequent
revascularization.

The investigators observed that post-PCI FFR is
associated with the risk for target vessel failure, but
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importantly, this association is influenced by LVEF.
In patients with a LVEF <40%, a lower post-PCI FFR
was linked to an increased risk for cardiac death or
target vessel MI. For individuals with LVEF >40%,
the lower FFR values correlated more with need for
target vessel revascularization. The POST-PCI FLOW
study’s findings offer useful insights, albeit factoring
in a degree of caution.

LVEF is a pivotal determinant of cardiac outcomes,
especially in the context of residual coronary artery
disease after PCI.1 The Hagen-Poiseuille equation
represents a physical law that gives the pressure drop
in an incompressible and Newtonian fluid in laminar
flow through a tube of constant cross-sectional
dimension. When considering the Hagen-Poiseuille
equation, FFR <0.80 signifies a residual impairment
in hyperemic myocardial blood flow across a lesion of
at least 50%. In this context, increased microvascular
resistance following PCI will further exacerbate
reduced myocardial perfusion and is associated with
adverse outcomes following MI despite target lesion
revascularization.5 In patients with lower LVEF, the
presence of residual myocardial ischemia post-PCI
can be particularly detrimental, leading to increased
risk for adverse cardiac events.6

A post-PCI FFR value of <0.80 may indicate re-
sidual ischemia, pointing to inadequate blood flow to
the myocardium even after the intervention. This
threshold has clinical implications: it correlates
strongly with an increased likelihood of target
vessel failure and signals the need for further
intervention.

The clinical significance of effectively detecting
and managing residual ischemia in these patients
cannot be overstated. For patients with reduced
LVEFs, the persistence of impaired myocardial blood
flow after PCI suggests an incomplete therapeutic
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response, necessitating a more aggressive or alterna-
tive approach to management. This might include
closer monitoring, medication adjustments, or staged
interventions aimed at optimizing myocardial perfu-
sion. From a prognostic standpoint, impaired
myocardial blood flow as indicated by FFR <0.80
raises the stakes for patients, particularly those with
compromised ventricular function, as it contributes
significantly to the risk for cardiac death and other
severe outcomes like MI or repeat hospitalizations for
cardiac events.

In TARGET-FFR (Trial of Angiography vs. Pressure-
Ratio-Guided Enhancement Techniques–Fractional
Flow Reserve), Collison et al7 investigated an
FFR-guided optimization strategy post-PCI, random-
izing participants to undergo a physiology-guided
incremental optimization strategy or a blinded
coronary physiology assessment. Improvements in
post-PCI FFR were also associated with improve-
ments in coronary flow reserve. Additional stenting
further improved FFR compared with those who
received further postdilation alone. Participants in
the physiology-guided incremental optimization
strategy arm were less likely to have residual post-PCI
FFR <0.80. The study was designed but not powered
to assess clinical outcomes; therefore, longer term
outcomes are awaited with interest.

Considering these findings, alternative post-PCI
optimization strategies merit consideration, particu-
larly in patients with varying LVEF status. Intravas-
cular ultrasound-guided PCI, for instance, offers a
more direct approach for visualizing stent placement
and expansion. Intravascular ultrasound-guided PCI
has been demonstrated to improve patient outcomes,
primarily through reductions in cardiac death and
target vessel MI.8 The integration of such strategies,
especially in patients with lower LVEF, should mini-
mize residual ischemia and enhance overall cardiac
outcomes.

The findings of Choi et al4 suggest a nuanced
relationship between post-PCI FFR and cardiac out-
comes, which is moderated by LVEF. They indicate
that post-PCI FFR is influenced by ventricular func-
tion. The interpretation of post-PCI FFR adds a layer
of complexity that may be valuable in certain clinical
scenarios, particularly in patients with compromised
LVEFs. However, the value of revascularization over
optimal medical therapy in patients with severely
reduced LVEFs remains a hot topic and was demon-
strated not to diminish the risk for death or hospi-
talization for heart failure in the REVIVED trial.9

The study thereby enhances our understanding of
how LVEF can influence the prognostic value of FFR
in post-PCI patients. This could lead to more tailored
approaches in managing patients after PCI, especially
those with varying levels of ventricular function.
However, more broadly, multiple factors contribute
to patient outcomes. The limitations of this study,
including its observational nature, affect the gener-
alizability of its findings, and further outcome data
from randomized settings are required.

This study marks a step forward in understanding
cardiac risk post-PCI. It highlights the importance of
considering both LVEF and FFR in prognostication.
For clinicians and researchers, these findings offer a
new lens through which to view post-PCI care,
emphasizing the need for personalized treatment
plans. Moving forward, this study lays the ground-
work for further exploration and refinement in car-
diac care, ultimately aiming to improve clinical
outcomes after PCI.
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