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1 | INTRODUCTION

1.1 | Background

Abstract
In patients with multivessel disease (MVD), functional information on lesions
improves the prognostic capability of the SYNTAX score. Quantitative flow ratio
(QFR®) is an angiography-derived fractional flow reserve (FFR) that does not
require a pressure wire or pharmacological hyperemia. We aimed to investigate the
feasibility of QFR-based patient information in Heart Teams' discussions to
determine the optimal revascularization strategy for patients with MVD. We
hypothesized that there is an acceptable agreement between treatment
recommendations based on the QFR approach and recommendation based on
the FFR approach. The DECISION QFR study is a prospective, multicenter,
randomized controlled trial that will include patients with MVD who require
revascularization. Two Heart Teams comprising cardiologists and cardiac surgeons
will be randomized to select a revascularization strategy (percutaneous coronary
intervention or coronary artery bypass graft) according to patient information
either based on QFR or on FFR. All 260 patients will be assessed by both teams
with reference to the anatomical and functional SYNTAX score/SYNTAX score I
2020 derived from the allocated physiological index (QFR or FFR). The primary
is the

recommendations of both teams, assessed using Cohen's k. As of March 2022,

endpoint of the trial level of agreement between the treatment
the patient enrollment has been completed and 230 patients have been discussed
in both Heart Teams. The current trial will indicate the usefulness of QFR, which
enables a wireless multivessel physiological interrogation, in the discussions of

Heart Teams to determine the optimal revascularization strategy for MVD.
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the SYNTAX trial, generating an estimate of the 10-year mortality
and 5-year major adverse cardiac event (MACE) rate, which has been
externally validated.*®

The original SS is calculated based on an angiographic diameter

An individualized approach for the management of patients with
multivessel disease (MVD) requires that the optimal revascularization
strategy (percutaneous coronary intervention [PCI] vs. coronary
artery bypass graft [CABG]) be discussed by a multidisciplinary Heart
Team. This discussion should consider the anatomical complexity of
the coronary tree assessed using the SYNTAX score (SS).%? The SS
discriminates the prognostic risk in patients with MVD who require
revascularization, and provides guidance on appropriate treatment
recommendations.’

The SYNTAX score Il (SSIl) is a refined version of the SS and
generates an estimate of 4-year mortality. While SS considers only
anatomical information, SSIl also considers patient characteristics,
such as age, sex, and comorbidities. Recently, SSIl was redesigned
(SYNTAX score Il 2020) based on the extended follow-up database in

stenosis (DS) of 50%, with visual estimation. However, angiography-
guided PCl is associated with worse clinical outcomes compared with
PCl guided by functional assessment using fractional flow reserve
(FFR).® Park et al.” reported that visual-functional mismatch was
observed in 39.2% of non-left-main lesions (343/1066 with DS = 50%
and FFR > 0.80, 75/1066 with DS < 50% and FFR < 0.80).This suggested
that anatomical stenosis assessment did not always reflect the
functional significance of lesions and therefore had limited capability
to estimate the risk of the lesions.

The functional SYNTAX score (FSS) was developed as another
approach to improve the prognostic capability of SS. In FSS, only
lesions whose functional significance is confirmed using FFR are
scored®; thus, a better risk stratification is achieved.® Nevertheless,

an FFR measurement requires an invasive procedure that can
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potentially lead to complications (e.g., coronary dissection) and

patient discomfort.’

1.2 | Risk stratification of MVD patients using
angiography-derived FFR

To date, various types of angiography-derived FFR, such as
Quantitative flow ratio (QFR®, Medis Medical Imaging), FFRangio®
(Cathworks), and vVFFR® (Pie Medical Imaging), have emerged and are
commercially available with relatively simple mathematical formulas.
These indices can be calculated based on three-dimensional
angiography in a short time without the need for a pressure wire
or pharmacological hyperemia.’®"*> QFR is the first CE-marked
angiography-derived FFR and has been well investigated regarding
not only the diagnostic performance but also its impact on clinical
outcomes.’® It was reported that QFR-guided PCI improved 1-year
clinical outcomes as compared with angiography-guided PCIL.**
The QFR-derived functional SYNTAX score (FSSqer) is an FSS
calculated based on functional assessment using QFR.>>*¢ Thus, it
eliminates the risk of FFR measurement-related complications and
potentially reduces the procedure time for multivessel evaluations.
The FSSqer demonstrated good reclassification from anatomical SS
for predicting 2-year patient-oriented cardiovascular events
(net reclassification improvement, 0.32; p <.001) in a post-hoc study
of the SYNTAX I trial."> However, in that retrospective study, the
FSSqrr could be calculated in only 35.8% of patients because of the
lack of two paired projections that met the requirements for
QFR calculation.® Accurate QFR calculation entails a precise
three-dimensional reconstruction of the coronary artery. This
reconstruction in turn requires two adequate coronary angiographic
projections (with angles 225° apart) including target lesions that are
clearly visualized without vessel shortening or overlapping.’®
For these requirements, prospective angiography considering QFR
analysis is of paramount importance.

1.3 | Impact of functional information on Heart
Team discussion and the rationale of the current
study

Compared with anatomical information alone, the addition of
coronary functional information leads to better treatment decisions
by the Heart Team. The SYNTAX Il trial investigated the agreement
of treatment decisions between a Heart Team using the angiography
approach and that of a team using the coronary computed
tomography angiography (CCTA) approach.'” The functional infor-
mation based on the FSS and SSII using FFRcr changed the Heart
Team's treatment decision in 7% of patients and modified vessel
selection for revascularization in 12% of patients.*®

However, to the best of our knowledge, the feasibility of using
QFR as the basis for treatment decision-making in Heart Team
discussions for patients with MVD has not been investigated. Thus,
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this prospective study aimed to evaluate the feasibility of using
QFR-based patient information based on the FSSqgrr and the FSSqer-
based SSII (SSllqrr) in Heart Team discussions for the treatment of
patients with MVD. The primary hypothesis of this study is that there
is an acceptable agreement between the treatment recommendation
based on the QFR approach and the recommendation based on the
FFR approach.

2 | METHODS

2.1 | Study design

The DEtermination of the appropriate proCedure of revascularization
In the multidisciplinary Heart Team discusSION based on Quantitative
Flow Ratio (DECISION QFR) trial is a prospective, multicenter, single-
blinded randomized controlled trial that includes patients with MVD
who require revascularization (PCI or CABG) (Figure 1). The trial will
investigate the feasibility of QFR-based patient information using
FSSqer and SSllqer in virtual Heart Team discussions compared with
FFR-based patient information using FSS and SSII derived from
wire-based FFR (FSSgrr and SSllggr). We will evaluate the level of
agreement between two treatment recommendations generated by
two virtual Heart Teams that are randomized to either the “QFR
approach” or the “FFR approach.” All patients will be assessed by both
Heart Teams in a cross-over design.

In the QFR approach, the Heart Team makes treatment
recommendations by referring to the patient information based on
the FSSqrr/SSllqer. In contrast, in the FFR approach, the Heart Team
makes recommendations based on the FSSgrr/SSllrrr (Figure 2).
Randomization is performed using a web-based randomizing module
according to adaptive randomization. The teams are blinded to the
allocation information. The level of agreement will be quantitatively
evaluated using Cohen's k. This trial design is inspired by the SYNTAX
1 trial.*”

The research ethics committee of each participating institution
has approved the protocol, and all enrolled patients have provided
written informed consent before being included in the study. The
current trial is registered at University Hospital Medical Information
Network (UMINO0O0040475).

2.2 | Inclusion and exclusion criteria

The major inclusion criteria of the current trial are as follows: (1)
chronic coronary syndrome requiring revascularization (PCl or
CABG); and (2) multiple lesions with DS of 250% (visual assessment)
located in 22 vessels including the proximal left anterior descending
(LAD; SYNTAX score segment: 6 and/or 7). The exclusion criteria are
as follows: (1) left main coronary artery lesion or ostial lesion of right
coronary artery (RCA) disease that is not recommended for the QFR
analysis; (2) history of CABG; (3) advanced chronic kidney disease
(estimated glomerular filtration rate <30mL/min/1.73m?) or
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Cardiac
surgeons

Interventional
cardiologists

Non-interventional
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QFR-based
physiological information
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Primary endpoint

Agreement of treatment
recommendations
“PCl or CABG”
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FIGURE 1 Trial design of the DECISION QFR study. The DECISION QFR trial is a multicenter, randomized controlled trial investigating the
feasibility of quantitative flow ratio (QFR)-based patient information for determining the optimal revascularization strategy during Heart Team
discussions. We will assess the agreement between the treatment recommendations based on QFR and those based on fractional flow reserve (FFR).
The primary endpoint is the agreement between the treatment options recommended based on the QFR and FFR approach, as assessed with
Cohen's k. CABG, coronary artery bypass graft; FFR, fractional flow reserve; PCl, percutaneous coronary intervention; QFR, quantitative flow ratio.

receiving hemodialysis; (4) atrial fibrillation at the time of angiogra-
phy; (5) severe valvular diseases; and (6) heart failure requiring
oxygen supply (Table 1). Patients will be recruited from 10 Japanese

sites listed in the Supporting Information.

2.3 | Coronary angiography

Invasive coronary angiography (ICA) is performed as follows: (1)
nitrate is administrated into the coronary arteries before ICA; (2)
lesions need to be clearly visualized without vessel shortening or
overlapping in at least two projections; (3) prespecified projection
angles for QFR analysis (Table 2) are recommended; (4) cine
angiography is recorded at 215 flames/s using radiographic systems;
and (5) contrast medium is injected via a 25-Fr catheter.

2.4 | FFR analysis

Lesions with 250% DS (with visual estimation) are assessed using FFR
unless they have 290% DS. Pharmacologic hyperemia is induced
using intravenous or intracoronary administration of adenosine
triphosphate or intracoronary injection of papaverine or nicorandil.
We will use a 25-Fr guiding catheter and measure FFR at the distal
part of the target lesions while ensuring not to reach a pressure
sensor in the part of vessel with a diameter of <2.0 mm. For the

co-localization with QFR analysis, the positions of a pressure wire
sensor are recorded on angiographic still images. The absence of
major pressure signal drift (3 mmHg) is confirmed using a pullback
maneuver after the FFR measurements. The procedure time during
the FFR measurement (from zeroing a pressure wire to finishing all

interrogations for entire lesions) will then be recorded.

2.5 | QFR analysis

The lesions for which FFR is measured are eligible for the QFR analysis.
Offline QFR analysis will be performed by an experienced analysts at an
independent core laboratory (St. Luke's International Hospital, Tokyo,
Japan) using the QAngio XA 3D software version 2.0 (Medis Medical
Imaging Systems). One of the advantages of FSS based on QFR is that
on-site physiological assessment is not necessarily required because
treatment decisions (i.e., Heart Team decision) are generally made after a
patient leaves the catheter laboratory. Thus, we will apply the offline
QFR analysis in the current trial. The analysts will be blinded to the FFR
results. Details regarding the QFR calculation have been reported
elsewhere.'© Briefly, the QFR calculation is based on the integration of
segmental pressure gradients across stenotic lesions. These gradients
are estimated using a mathematical formula that includes anatomical
information derived from three-dimensional quantitative coronary
angiography reconstructed from two angiographic projections that are
225° apart and volumetric flow rate calculated using contrast bolus
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260 patients with = 2 diseased vessels including

prox. LAD lesion w/o lesion in LMCA or ostial RCA

CAG with prespecified angiographic protocol
L
FFR assessment for lesions with 50-90% stenosis
by visual estimation
L

QFR analysis
SYNTAX score / FSSerriarr / SSHerriarr

Randomisation
Heart Team A
Heart Team B

QFR approach FFR approach

Blinded virtual Heat Team discussion (PCl, Equipoise or CABG)

Heat Team decision of treat
recommendation based on
FSS¢rr / SSllgeq

Heat Team decision of treat
recommendation based on
FSSqer / SSllger

Primary endpoint: agreement of treatment recommendation
(Cohen’s kappa)

Unblinding

Unblinded virtual Heat Team discussion
| |

Heat Team decision of treat Heat Team decision of treat
recommendation based on recommendation based on
FSSqrr / SSllgeg and FSSqer / SSllger and
FSSerr / SSllgeg FSSeeg / SSllger

Secondary endpoint: agreement between blinded and unblinded

decisions in QFR approach (Cohen’s kappa)

FIGURE 2 Study flowchart of the DECISION QFR trial. In the
DECISION QFR study, two Heart Teams will be randomized to either
patient information based on QFR or patient information based on
FFR. Each team will have a virtual discussion and select a treatment
recommendation for the revascularization strategy (percutaneous
coronary intervention vs. coronary artery bypass graft). All 260
patients will be assessed by both teams with reference to the
anatomical and functional SYNTAX score/SYNTAX score Il 2020
derived from the allocated physiological index (QFR or FFR). FFR,
fractional flow reserve; FSS, functional SYNTAX score; LAD, left
anterior descending; LMCA, left main coronary artery; QFR,
quantitative flow ratio; RCA, right coronary artery; SSII, SYNTAX
score Il

frame count.’® QFR is analyzed from the ostium of the main vessels
(LAD, RCA, and left circumflex artery) to the anatomical site where the
FFR is interrogated. The procedure time during QFR analysis (from

opening cine files to finishing all analyses for entire lesions) is recorded.

2.6 | Calculation of the SYNTAX score, SYNTAX
score Il 2020, and functional SYNTAX score

The SS, SSII, and FSS are calculated at the core laboratory using an
app-based calculator (https://syntaxscore2020.com). The SYNTAX I
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score 2020, the latest generation of the SSlI, is applied for the SSll in
the current trial. It generates two estimates of 5-year MACE and 10-
year mortality rates for PCl and CABG treatments, respectively.’
The absolute difference in these prediction rates between PCl and
CABG is used as reference in the Heart Teams' decision-making. The
FSSs are calculated based on both FFR and QFR assessment (FSSgegr
and FSSqer) by summing the individual points of physiologically
significant lesions (FFR and QFR < 0.8) and excluding physiologically
nonsignificant lesions.’®> The SSlIs are calculated based on both
anatomical SS and functional SSs derived from the FFR and QFR
(SSllgrr and SSliger).

2.7 | Decision-making of treatment
recommendation in virtual Heart Teams

We created two Heart Teams (Heart Team A and Heart Team B)
involving three cardiologists (two interventional cardiologists and one
noninterventional cardiologist) and two cardiac surgeons from St.
Luke's International Hospital. Each team will conduct virtual discus-
sions and decides on the optimal treatment recommendation
regarding the revascularization strategy (PCl or CABG). The strategy
is decided according to the allocated functional information (FSSqer/
SSllqrr OF FSSgpr/SSllger) and the baseline patient information
including cine angiography and anatomical SS and SSIl. Each team

decides a treatment recommendation from the following options:

(1) CABG only: The patient is recommended to receive CABG
because the benefits of CABG are highlighted according to the
risk assessment using (anatomical and functional) SS and SSII.

(2) Equipoise: The patient is recommended to receive either CABG or
PCl because the benefits of each treatment are equipoised
according to the risk assessment using (anatomical and
functional) SS and SSII.

(3) PCl only: The patient is recommended to receive PCl because the
benefits of PCI are highlighted according to the risk assessment

using (anatomical and functional) SS and SSII.

The allocation information (QFR or FFR approach) is blinded
before the first decision (primary endpoint). After the first decision,
each team is provided with the allocation and opposite functional
information (FSSgrr/SSllgrr for QFR approach and FSSqer/SSllqrr
for FFR approach), and the second decision is made based on

identical information (unblinded decision).

2.8 | Endpoints

The primary endpoint of the current trial is the level of agreement
between the treatment recommendation based on the QFR approach
and the recommendation based on the FFR approach. The level of
agreement is assessed using Cohen's k that will be calculated based
on two decision components: CABG only and equipoise/PCl only.'”
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TABLE 1
Inclusion criteria

Chronic coronary syndrome requiring revascularization (PCl or CABG)

Multiple lesions with %DS of >50% (visual assessment) located in >2 vessels

Major inclusion and exclusion criteria of the DECISION QFR trial

Exclusion criteria

Left main coronary artery lesion or ostial lesion of RCA disease
that is not recommended for the QFR analysis

History of CABG

including the proximal left anterior descending (LAD; SYNTAX score segment:

6 and/or 7)

Advanced chronic kidney disease (estimated GFR < 30 ml/min/
1.73m?) or receiving hemodialysis

Atrial fibrillation at the time of angiography
Severe valvular diseases

Heart failure requiring oxygen supply

Abbreviations: CABG, coronary artery bypass graft; DS, diameter stenosis; GFR, glomerular filtration rate; LAD, left anterior descending; PCI,
percutaneous coronary intervention; QFR, quantitative coronary artery; RCA, right coronary artery.

TABLE 2 Prespecified recommended projection angles

Right coronary artery Left coronary arteries

LAO45°, CAUD10° LAO30°, CRAN30°

LAO20°, CRAN20° AP, CRAN45°

RAO30°, CAUD20° RAO30°, CRAN20°

RAO25°, CAUD25°
RAO20°, CAUD45°
AP, CAUD10°

LAO10°, CAUD25°

Abbreviations: AP, anterior-posterior; CAUD: caudal; CRAN: cranial; LAO,
left anterior oblique; RAO, right anterior oblique.

The secondary endpoints are as follows: (1) analyzability rate of
FSSqrr using a full set of analyzable QFR; (2) the level of agreement
between target vessels for the revascularization (PCl and/or CABG)
in the QFR approach and the target vessels in the FFR approach; (3)
the level of agreement between decisions based on QFR information
(blinded decision) and decisions after knowing the FFR information
(unblinded decision) in the QFR approach; (4) the level of agreement
between FSSqer and FSSger assessed using interclass correlation
coefficient (ICC); (5) procedure time of QFR analyses compared with
that of FFR measurements; and (6) incidence rate of complications
during FFR measurements.

2.9 | Statistical considerations and sample size
calculation

The level of agreement between the treatment recommendations will
be assessed using Cohen's k based on the decision components of
“CABG only” and “equipoise/PCl only” as described above. A k value
of 0.61-0.80 between the two ratings is interpreted as a “substantial
agreement,” and a k value of 0.41-0.60 is considered a “moderate

agreement.”’” We expect that the decision agreement will be

substantial (k > 0.60), while the trial will be considered positive if
the lower boundary of the 95% confidence interval (Cl) is >0.40. We
expect that the kappa value will be lower than that in the k value
reached in the SYNTAX Ill trial (Cohen's k: 0.82, 95% Cl: 0.74-0.91)
because the agreement of the treatment recommendations between
the two teams will be deteriorated by using the SYNTAX score Il
2020. The calculator of the original SYNTAX score Il, which was
applied in the SYNTAX Il trial, offers treatment recommendations
(i.e., “CABG only,” “CABG or PCl,” and “PCl only”) based on the
specific thresholds of treatment effect of CABG over PCl in terms of
4-year mortality.” However, the calculator of the SYNTAX score I
2020 no longer offers treatment recommendations, and offers only
an absolute difference of the predicted event rates (10-year mortality
and 5-year MACE rates) between two treatment strategies. This is
based on the idea that when one considers an individualized and
patient-centered care, it is difficult to determine the specific
thresholds at which one treatment over the other should be
initiated.” This potentially leaves room for the interpretation of each
Heart Team regarding the personalized benefit of a revascularization
strategy for each patient. As a pilot study, we aim to test the
agreement of treatment recommendations between Heart Team A
and Heart Team B that share identical information (patients'
baseline characteristics, anatomical SS, and SSII 2020 based on
anatomical SS) for 21 patients with MVD. Cohen's k for the
treatment recommendation agreement was 0.63 [95% CI:
0.25-1.00], when 85.7% (18/21) agreement of the recommendation
is observed. We will also evaluate the level of recommendation
agreement between the two Heart Teams after unblinding to
identify a between-team decision variance.

We assume that both approaches will result in “CABG only”
recommendation in 20% of the enrolled patients, with a k of 0.60.
According to the calculation with “irr” package in R version 3.6.2
(R Foundation), a sample size of 235 will be sufficient to achieve
80% power and reach a positive trial with a two-sided a of 0.05.
Assuming an attrition rate of 10%, to account for nonanalyzable

cases, a total of 260 patients will be included in the current trial.
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In the current study, we will exclude those patients without a
full-set QFR measurement from the primary analysis because values
cannot be assigned to vessels without measuring the QFR. As a
countermeasure for an inflated nonanalyzable rate, we recommend
that operators should perform angiography with prospective consid-
eration of QFR analysis or to use a prespecified angiographic protocol
(Table 2).

3 | DISCUSSION

Invasive functional assessment using a wire-based functional index
(e.g., FFR) is recommended for deciding on revascularization in
patients with chronic coronary syndrome.?>?* However, the global
adoption rate of invasive functional assessment in catheter laborato-
ries is still low.?? This may be because of the time-consuming process
of advancing the pressure wire beyond the target lesions and the high
cost of the pressure wire and adenosine. Operators may also consider
potential complications related to the use of a pressure wire and
adenosine. As such, multivessel assessments of FFR are avoided in
catheter laboratories despite the demonstrated clinical benefit of
applying an FSS. Angiography-derived FFR potentially increases the
practicability of FSS without using a pressure wire or pharmacological
hyperemia. Another advantage of QFR is that it can be analyzed in a
post-hoc manner, thus avoiding lengthy patient stays in the catheter
laboratory. The current trial will investigate the comparability of QFR
with wire-based FFR in terms of the validity as a functional
information in Heart Team discussion. This result will also push
functional assessment in the Heart Team toward being more
practical.

We set the primary endpoint of the current trial as an agreement
between two Heart Teams' treatment decisions, which will be
generated based on the functional and anatomical information
representing FSSger or FSSqer as well as the patients' baseline
characteristics. We consider that QFR/FFR in the Heart Teams'
discussions plays a significant role not only for the FSS but also for
the per-vessel functional information. FSS is a reasonable tool that
can be used to summarize the anatomical complexity of patients
while considering functional significance. However, as a consequence
of summarization, the score itself does not present lesion informa-
tion, such as the locations of functionally significant lesions, whereas
the score is weighted based on the location of the lesion. For
example, even with identical FSS points, one patient may have a
functionally significant lesion(s) in the LAD while another may not
have significant lesions in the LAD. This information is crucial for the
decision-making regarding the optimal revascularization strategy in
the Heart Teams' discussion. We consider that the misclassification of
QFR especially in the LAD potentially impacts the Heart Teams'
decision even if the FSSgeg and FSSqer are comparable. Furthermore,
in the current trial, the Heart Teams will discuss optimal treatment
strategy by considering the vessel-by-vessel feasibility of each
revascularization mode based on the functional information and

lesion characteristics (severe calcification, severe tortuosity, complex
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bifurcation lesion, etc.). Per-vessel functional information will also
play an important role in the Heart Teams' decisions.

In the current trial, the Heart Teams will use QFR/FFR as a
surrogate marker of myocardial ischemia, in which severity is
generally graded continuously, while the functional SYNTAX score
will be calculated based on each physiological index as a dichoto-
mized parameter (<0.8 or >0.8) according to the historical definition. &
In the Heart Teams' discussion, each physiological index will also be
used by considering its limitation in terms of reproducibility as
previously reported based on a continuous ischemic spectrum.?®%*

FFRcr® (Heart Flow) is another FFR simulation and a potential
tool for FSS calculation that does not require the use of a pressure
wire.!” FFRcr enables a noninvasive anatomical and functional
assessment of a coronary tree without requiring ICA. Thus, from
the viewpoint of invasiveness, FFRct is more favorable compared
with QFR. Furthermore, this technology implemented a sophisticated
computed fluid dynamics model based on Navier-Stokes equations
that separately considers the inlet and outlet flows among coronary
artery branches while QFR calculation is based on Hagen-Poiseuille
and Borda-Carnot equations; this simplifies the model by considering
that the coronary artery is a single straight tubular model while using
the volumetric flow estimated from contrast frame count.’®%°
However, it has been reported that the diagnostic performance of
QFR with FFR as reference (area under the curve 0.93 [95% CI:
0.89-0.95]) is superior to that of FFRct (0.82 [95% CI: 0.76-0.87]).2°
Compared with FFRcr, QFR may have an advantage of better
diagnostic accuracy as it generates an FSS with better prognostic
value. Nevertheless, it should be appreciated that the simple model
used in QFR calculation potentially yields reduced accuracy in
complex lesions which are often observed in patients with MVD.
In the substudy of the SYNTAX Il trial enrolling patients with three-
vessel disease, deteriorated diagnostic performance was reported for
bifurcation lesions and small vessels.'> The SYNTAX Il trial
investigated the additional impact of the addition of FFRcr to
anatomical information (obtained via CCTA) on the Heart Team
decision-making as described above. Nevertheless, the trial neither
mandated FFR measurements nor investigated the usefulness of
FFRcT-based patient risk assessment in comparison with that of a
conventional functional assessment using FFR. The current trial will
compare the feasibility of QFR-based patient risk assessment as an
alternative to FFR-based patient risk assessment in the decision-
making of Heart Teams.

Recently, several studies revisited the role of physiology-guided
revascularization in patients with MVD. In the post-hoc analysis of
the ISCHEMIA trial, which was presented at the annual scientific
session of American College of Cardiology in 2021, anatomical
complete revascularization was found to be superior to conservative
management in terms of long-term composite cardiovascular end-
points (11.8% vs. 15.4% adjusted difference -3.6% [-6.9 to -0.7%])
whereas functional complete revascularization was not found to be
superior to conservative management (12.9% vs. 15.4% adjusted
difference -2.5% [-5.7% to 0.3%)]). Although these findings were not
supported with adequate sample size and just represented
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associations and not causality, it was suggested that anatomically
complete revascularization may be more important than functionally
complete revascularization. Furthermore, the FUTURE trial did not
prove the advantages of FFR-guided treatment strategy in terms of
1-year ischemic cardiovascular events or death compared with
angiography-guided revascularization strategy.?” The trial enrolled
multivessel disease patients in whom CABG was also one of the
treatment options. The FAME trial also investigated and successfully
proved the efficacy of FFR-guided PCl in patients with MVD.°
However, this trial included only candidates for PCl treatment and
not those with disease severe enough for CABG treatment. Indeed,
the FUTURE trial enrolled patients with more severe lesions in terms
of anatomical complexity and patient age than the FAME trial.
In patients with more severe lesions and high atherosclerotic burden,
FFR may not always be useful. Extensive atherosclerosis leads to
microvascular dysfunction, and in such cases, both FFR and QFR have
decreased diagnostic performance.?® *° Furthermore, when CABG is
being considered as a treatment strategy, the role of the physiological
indices should be discussed separately. ! In our trial, we will discuss

these points based on the upcoming results.

4 | CONCLUSION

The DECISION QFR trial will be the first prospective study to
investigate the feasibility of QFR using FSSqer and SSllqer in Heart
Team discussions for the risk assessment of patients with MVD. QFR
is a potentially useful tool for multivessel functional assessment

owing to its advantage of being minimally invasive.
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