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Abstract

Background

Intracoronary pressure wire is useful to guide revascularization in patients with
coronary artery disease.

Aims

To evaluate changes in diagnosis (coronary artery disease extent), treatment strategy
and clinical results after intracoronary pressure wire study in real-life patients with
intermediate coronary artery stenosis.

Methods

Observational, prospective and multicenter registry of patients in whom pressure wire
was performed. The extent of coronary artery disease and t1e t1 2atment strategy based
on clinical and angiographic criteria were recorded befc re aiid after intracoronary
pressure wire guidance. 12-month incidence of MACE ‘cardiovascular death, non-fatal
myocardial infarction or new revascularization of u.~ turget lesion) was assessed.
Results

1414 patients with 1781 lesions were inclu-ed. womplications related to the procedure
were reported in 42 patients (3.0%). T e fxtent of coronary artery disease changed in
771 patients (54.5%). There was a ~hange in treatment strategy in 779 patients (55.1%)
(18.0% if medical treatment; 68.2 v . FCI; 58.9% if surgery (p <0.001 for PCI vs
medical treatment; p = 0.041 fur 21 vs CABG; p <0.001 for medical treatment vs
CABG). In patients with PC" as uie initial strategy, the change in strategy was
associated with a lower r3te ¢ MACE (4.6% vs 8.2%, p = 0.034).

Conclusions

The use of intracorona.'y pressure wire was safe and led to the reclassification of the
extent of coronary disease and change in the treatment strategy in more than half of the

cases, especially in patients with PCI as initial treatment.
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FFR: fractional flow reserve
NHPR: non-hyperemic pressure ratio
PCI: percutaneous coronary intervention

MACE: major adverse cardiovascular event

Introduction

Intracoronary pressure wire (ICPW) is recommended to guide revascularization in
patients with coronary artery disease (CAD) who present intermediate stenoses at
coronary angiography. It has been shown that both the hyperemic indices - fractional
flow reserve (FFR) - and the new non-hyperemic pressure ratios (NHPR) -
instantaneous wave-free ratio (iFR, Volcano Corporation, R=nci.» Cordova, CA, USA),
diastolic hyperemia-free ratio (DFR, Boston Scientific, Mai»~ough, MA, USA),
diastolic pressure ratio (dPR, Opsens Inc, Quebec, CanaJ'2) and resting full-cycle ratio
(RFR, Abbott Vascular, Santa Clara, CA, USA) - ¢.e chie to identify coronary lesions
whose treatment can be safely deferred (1-3). In ar'di2n, the clinical outcomes of
percutaneous coronary intervention (PCI) unc'e’ ICPW guidance are better than when
guidance is limited to coronary angiogr=;2hy, in both patients with stable CAD and acute
coronary syndrome (4-7).

Several studies have suggested that .= use of ICPW in intermediate lesions is
associated to a high rate (up to 44%.) ur change in treatment modality (medical
treatment, PCI or coronary ar:ry Lypass graft [CABG] surgery)(8,9). Furthermore,
ICPW studies allow reclas~itioation of the extent of CAD and, in patients with
multivessel disease, can n.~dfy the revascularization strategy (increase or reduce the
number of lesions ke treated through either PCI or CABG). At present there is little
information available ¢ n the reclassification of the extent of CAD and changes in
revascularization strategy.

The Spanish Pressure Wire Registry (REGIPRES) was designed to evaluate the changes
in the extent of CAD and in the specific treatment strategy following ICPW, including
the new non-hyperemic indices, in a contemporary real-life cohort of non-selected

patients, and to assess the impact upon the clinical outcomes after one year.

Method
Patients



A prospective, observational multicenter study was carried out involving consecutive
patients over 18 years of age with CAD in which following coronary angiography, and
based on clinical and/or angiographic criteria, it was decided to perform ICPW to assess
the functional repercussion of at least one coronary stenosis lesion. A total of

32 Spanish centers participated in the study between January 2017 and January 2018.
The only exclusion criterion was the impossibility of completing the study. The basal
angiographic and clinical parameters were recorded on a prospective basis.

The study protocol was approved by a reference Ethics Committee. This study was

conducted in abidance with the principles of the Declaration of Helsinki.

Objectives

The primary objectives were: (a) to describe the incider ce o° reclassification of the
extent of CAD after ICPW; (b) to describe the incidenu~ of change in treatment
modality and in coronary revascularization strategy ~f .he patient after ICPW; and (c) to
evaluate the safety of the treatment strategy pzi satient over 12 months of clinical

follow-up.

Coronary angiography procedui ~

Coronary angiography was carrie s « .'t according to the standard practice in each center.
Each center performed a quantitai*ve angiography-based analysis of the evaluated
lesions (reference diameter, minnnum luminal diameter, length, percentage stenosis
according to diameter ar.1 pe centage stenosis according to area). Diffuse coronary
artery disease was def'nea as either a lesion longer than 20 mm or an artery that had
several narrowed sectivns (greater than or equal to 70% narrowed) separated by

relatively healthy portions of the artery.

Intracoronary pressure wire procedure

ICPW evaluation was performed after recording the angiographic parameters, and was
made according to the local standard practice, with measurement of FFR and/or NHPR,
according to operator criterion. Functional evaluation of all lesions with intermediate
stenosis was recommended.

There was no specific recommendation regarding the use of FFR or NHPR, or both. The
method for obtaining hyperemia was left to the criterion of the operator. Likewise, there

was no specific recommendation regarding the use of any of the cut-off values validated



in clinical trials (0.75 or 0.80 for FFR; 0.89 or a hybrid approach for NHPR) for
deciding the indication of revascularization. However, the operator was required to
record whether the final decision was based only on the result of ICPW or whether other

clinical and/or angiographic parameters were also considered.

Reclassification of the extent of CAD and changes in revascularization strategy

As part of the inclusion algorithm, operators were required to establish a management
strategy for each lesion based on all the information available after coronary
angiography and before and after the ICPW study. The concordance between the initial
and the final strategy was recorded for each patient. In patien.. with revascularization as
treatment modality after ICPW, changes in revascularizatic n st ategy (more or fewer
lesions to be treated through either PCI or CABG) were alsc documented. Clinical

decisions were left entirely to the criterion of the operaiars.

Clinical follow-up and definition of assessime t criteria

The patients were followed-up on for 12 m-nths after the index procedure for
appearance of the primary composite ndroint (major adverse cardiovascular event
[MACE]) corresponding to death ¢* cardiovascular causes, non-fatal myocardial
infarction or repeat and non-scher.ur .1 revascularization of the target lesion. Myocardial
infarction over follow-up was .eined by the presence of at least two of the following
three criteria: (a) clinical mcnifes.ations consistent with myocardial ischemia; (b)
electrocardiographic changes consistent with ST-segment elevation acute myocardial
infarction; and (c) ele vaticn of myocardial necrosis markers to above the reference
levels of each center. » n independent committee reviewed the coherence of each

reported event before final classification.

Statistical analysis

Continuous variables were reported as the mean * standard deviation (SD) in the case of
data with a normal distribution, or as median and interquartile range (IQR) in the case
of data with a non-normal distribution. Categorical variables were reported as numbers
(percentages). The groups and subgroups were compared using the Student t-test or
Wilcoxon rank sum test for continuous variables, while the chi-squared test or Fisher’s
exact test was used to compare categorical variables. The MACE-free survival data

were represented and analyzed using Kaplan-Meier curves and Cox regression analysis.



Statistical significance was considered for p < 0.05. The data were analyzed using the
Stata IC 15.1 package (Stata Corp., College Station, TX, USA).

Results

Patients

The registry included 1414 patients with intermediate coronary stenosis in which ICPW
was performed in at least one lesion, with a total of 1781 evaluated lesions. Figure 1
shows the patient flow chart according to the change in treatment strategy following the

ICPW study. Table 1 summarizes the clinical characteristics of the two groups.

Reclassification of the extent of coronary disease follow ng 1he intracoronary
pressure wire study

The diagnosis of the extent of CAD changed after th= 1CPW study in 771 patients
(54.5%). Figure 2 shows the extent of CAD based " ne initial coronary angiography
study, and the extent of CAD following the ICr .V study.

Change in treatment strategy follov.'n¢ the intracoronary pressure wire study

In relation to the initial treatment sc-ategy, ICPW led to a change in treatment in 18.0%
of the patients with medical treatrie..© 98.8% of the patients with PCI, and 58.9% of the
patients with CABG (p < 0.00% 1.~ PCI versus medical treatment; p = 0.041 for PCI
versus CABG,; p < 0.001 fo: meaical treatment versus CABG). Figure 3 shows the

change in treatment strat>ay yullowing the ICPW study.

Intracoronary pressu "e wire procedure

The procedure could be completed in all the patients included in the registry.
Complications related to the procedure were reported in 42 patients (3.0%), with no
significant sequelae in any of them: syncope secondary to paroxysmal atrioventricular
block related to adenosine administration in 19 patients (1.3%), coronary artery
dissection related to wire manipulation in 6 patients (0.4%), atrial fibrillation in 4
patients (0.4%), ventricular tachycardia in 1 patient (0.1%) and other non-pre-specified
minor complications in 12 patients (0.8%).

Hyperemia was not induced in 25.1% of the patients, with NHPR being the only
calculated index in these cases. In patients with induced hyperemia, intracoronary

adenosine was used in 69.2% of the cases, peripheral venous adenosine in 26.8%,



central venous adenosine in 0.9%, and peripheral venous regadenoson in 2.9%. Table 2
shows the basal characteristics of the lesions and the result of the ICPW study in the
1781 evaluated lesions.

A total of 26.8% of evaluated lesions were regarded as the culprit lesion and 37.6% as a
non-culprit lesion, while in 35.6% of the cases the culprit or non-culprit status of the
lesion could not be established. Among the 451 patients in which the final decision was
based on NHPR, the decision was based on iFR in 443 cases, on RFR (resting full-cycle
ratio) in four cases, on dPR (diastolic pressure ratio) in two cases, and on DFR
(diastolic hyperemia-free ratio) in two cases. Thus, iFR was used in over 98% of the
cases. The operators reported that in 7% of the patients the dccision regarding the
revascularization strategy was not only based on the ICPW rest It but that other clinical

and/or angiographic factors were also considered.

Intracoronary pressure wire in patients with acu*e vs chronic coronary syndrome
There were 1310 patients with information akouc: clinical status previous to ICPW
study; 604 (46.1%) had acute coronary syr-'rorie while 706 (53.9) had chronic coronary
syndrome. Both populations are descr nec in table 3. Patients with acute coronary
syndrome were younger, more freq tently rnale, and had less prevalence of diabetes and
hypercholesterolemia but were mrt, frequently smokers and had better renal function.
Number of lesions evaluated, 1.se 1 NHPR and change in treatment strategy were
similar between both groupc, but there were differences regarding initial and final
treatment strategy. Wher the \asults of FFR and NHPR were compared according to
whether the patient he d ac ite or chronic coronary syndrome, there were no differences
in the rate of deferral (78.9% for FFR vs. 63.7% for NHPR, p=0.26, in acute coronary
syndrome; 64.2% for FFR vs. 64.0% for NHPR, p=0.95, in chronic coronary
syndrome).

Clinical outcomes at 12 months of follow-up

Data at 12 months of clinical follow-up were available in 92% of the patients. The
incidence of MACE after 12 months of follow-up was 5.4%. There were no differences
in MACE on comparing the patients with a change in treatment strategy versus those
with no change in treatment strategy (6.0% versus 4.9%, respectively; p = 0.42).

Table 4 shows the events at 12 months of follow-up in both groups. The incidence of

MACE at 12 months of follow-up in the patients with medical treatment as the initial



strategy was 4.2%, with no differences on comparing the patients with a change in
treatment strategy versus those with no change in treatment strategy (4.7% versus 4.0%,
respectively; p = 0.81). The incidence of MACE at 12 months of follow-up in the
patients with PCI as the initial strategy was 5.7%, though the patients with no change in
treatment strategy had a significantly higher incidence of MACE (4.6% versus 8.2%,
respectively; p = 0.034). The incidence of MACE at 12 months of follow-up in the
patients with CABG as the initial strategy was 8.0%, with no differences on comparing
the patients with a change in treatment strategy versus those with no change in
treatment strategy (9.4% versus 5.7%, respectively; p = 0.53). Figure 4 shows the Cox
regression curves for MACE in the general population and accrding to the initial
treatment strategy.

Discussion

The results of the REGIPRES have shown that in a ~or-selected, contemporaneous real-
life cohort of patients with CAD in which fol'uv ing coronary angiography, and based
on clinical and/or angiographic criteria, IC™-W was performed to assess the functional
repercussion of at least one coronary ¢enr.sis lesion, the use of ICPW proved safe and:
(1) it led to a high incidence of rec!=ssificacion of the extent of CAD and to a change in
treatment strategy in up to 55% 0” 5. cases (more frequent in those patients in which
the initial intention was to perfor.» FCI); (2) it avoided revascularization in 44.5% of
patients with an initial indic:tion for PCI and 15.4% for CABG without an increase in
events at one-year follov'-up, and (3) it induced revascularization in 17.1% of the
patients considered wo w zre initially candidates for medical treatment.

Despite the fact that the physiological assessment of coronary stenosis has received
class 1A recommendation for guiding revascularization when there is no evidence of
ischemia, and class I1aB recommendation in patients with multivessel disease subjected
to PCI (10), intracoronary physiological evaluation had remained a relatively limited
practice (11). However, in recent years, and particularly following publication of the
DEFINE-FLAIR and iFR-SWEDEHEART studies (2,3), there has been a significant
increase in its use. Thus, in Spain, the number of ICPW studies increased from 4614
(6.8% of all PCI procedures) in 2014 to 9191 (12.1% of all PCI procedures) in 2019
(12).



In our study, the use of ICPW resulted in a change in the diagnosis of the extent of
CAD in 54.5% of the patients. A study carried out by Lopez-Palop et al. in a center with
great experience in the use of ICPW demonstrated a discrepancy between the prediction
of the result of the functional study based on angiography and the clinical data and the
final result of the functional study of over 30%, with an overestimation of FFR in
11.3% and an underestimation of FFR in 18.8% (13). Another study published by Park
et al. showed that outside the left main coronary artery, up to 57% of the lesions with
angiographic stenosis > 50% presented FFR > 0.80, while 16% of the lesions with
angiographic stenosis < 50% presented FFR < 0.80 - with the identification of clinical
factors associated to this discrepancy, such as the length of the 'asion, its morphology,

its degree of eccentricity, or the presence of lesions with ar acu e appearance (14).

Change in treatment modality following the intr=~0, "nary pressure wire study.
Comparison with previous studies

The use of ICPW as a guide to deciding the m.or ality of coronary revascularization has
been investigated in a number of earlier stu'ies inat have demonstrated a rate of change
of between 26% and 44% (8,9,15,16). 'n r.ur case, following ICPW, we recorded an
increase in the number of patients .~at were treated on a conservative basis, without
revascularization (from 27% to 57..¢- %), and a decrease was moreover observed in the
number of lesions treated with PC' and CABG. These data clearly differ from those of
the French R3F registry, wh. ve tre proportion of patients subjected to revascularization
decreased from 45% to 4°% 13), and even more so from the Portuguese POST-IT
registry, where follow ing i*FR an increase was recorded in the number of patients
subjected to revasculai ‘zation, percutaneous or surgical, from 34.8% to 44.0%(9). These
differences probably can be explained by the fact that the populations included in the
studies were different (80.5% of the patients with stable CAD in R3F versus 65% in
POST-IT and 53.9% in our own study). This circumstance very likely implied that prior
ischemia testing also differed (61.4% in R3F versus 42.7% in POST-IT and 29% in our
study), and that the incidence of positive prior ischemia testing differed as well (48% in
R3F versus 36% in POST-IT and 21% in our registry). The DEFINE REAL trial,
including only patients with multivessel disease and ICPW study, reported a change in
treatment modality in 27% of the cases and a change in treatment strategy in 30% -

these figures likewise being lower than in our study (17).



FFR or NHPR in non-culprit lesion evaluation in patients with acute coronary
syndrome

In our series, 706 patients had acute coronary syndrome. The evaluation of non-culprit
lesions in patients with acute coronary syndrome remains controversial. Van der
Hoeven et al evaluated NHPR, FFR, CFR and IMR in non-culprit lesions in patients
with ST elevation myocardial infarction, comparing values in the acute phase versus 1-
month follow-up; their results suggested a transient change in microcirculation that led
to an overestimation of lesion severity for NHPR and an underestimation in case of FFR
(18). Escaned et al. published an analysis of 4486 patients enrolled in the DEFINE-
FLAIR and the iFR-SEWEDEHEART trials comparing safety »f revascularization
deferral with HNPR and FFR in patients with acute corona v s\ ndrome or stable angina.
This analysis showed that deferral of revascularization vas : afe with both NHPR and
FFR, with low MACE, but lesions were more frequenu * deferred when NHPR was
used to assess lesion significance, without an impac* o1 events during follow-up (19).
Similarly, our study showed, in patients with w...te coronary syndrome, a trend toward a
greater deferral with NHPR, that didn’t rea h swadistical significance, probably due to

the small sample size.

Prognostic implications of ICP\v. Censiderations in relation to previous studies

In coincidence with our own finu:ngs, the French R3F registry and the Portuguese
POST-IT registry evidencec 1o u.fferences in MACE after 12 months between the
patients with a change ir. frea .ment modality and those in which no change was made
(8,9). However, on ar alyz ng the influence of the change in strategy according to the
initial treatment optioi. our study has shown that in those patients who were going to
undergo PCI, the change in strategy was effectively associated to a lesser incidence of
MACE. This difference has not been previously reported, and may be due to the facts
that there was a low previous ischemia test rate, and that there were far fewer
revascularizations among the patients with a change in strategy (17.7% versus 44.9% in
the patients with no change in strategy). This finding must be interpreted with caution
and may be viewed as a possible generator of hypotheses. Nevertheless, if confirmed, it
would reinforce the safety of ICPW guided management, at least over 12 months of
follow-up - particularly in those cases in which PCI is considered as treatment option.

Study limitations



This is a prospective observational study, and as such it is adequate for assessing patient
changes - though it has some inherent limitations regarding interpretation of the
outcome events. In particular, it is not possible to rule out possible treatment bias in
deciding whether or not to perform repeat revascularization during follow-up. During
the follow-up, the patient, the clinician and the interventionalist are aware of the
existence of coronary lesions and the results of the ICPW study, which may condition
the treatment. Furthermore, we cannot discard the potential role of other non-measured
confounding factors. Nevertheless, a number of measures were adopted to limit this
risk. Firstly, the a priori revascularization decision was recorded immediately before
ICPW, based on the clinical and angiographic information. S:2ondly, the final
revascularization decision was recorded immediately after *he 1 ZPW study. Therefore,
the only additional significant information between the 'wo Jecisions was the
availability of the results of the ICPW study.

Centers performing high-volume ICPW in Spain w2 .nvited to participate in the
registry. Although the sample is probably repes >ntative, center participation rate was
approximately 60%. The centers that partic*nateu in the study routinely use ICPW in
their decision making. The a priori re: asc.larization decision was probably made
according to a prediction of the IC?W outcome based on the experience of the operator
in the functional study of lesions 4t .~is kind - not only considering angiography or the
clinical condition of the patien.. 1. centers less used to performing ICPW, a higher
percentage of changes in tre: tmeiit strategy could be expected. Coronary angiography
and the results of ICPW "vere 2valuated at each center without the intervention of a core
laboratory, and this cculd 1ave given rise to some heterogeneity among the participating
centers - though this p: 2blem was minimized by including centers experienced in the
use of both techniques. Although MACE incidence in patients with PCI as first
treatment option was almost double in patients with no change in treatment strategy,
this finding should be taken with caution as it comes from a non-prespecified secondary
analysis. The absence of significant differences in the patients referred to surgery could
be explained by the few number of individuals in this subgroup. Clinical follow-up was
conducted over a period of 12 months; as a result, possible clinical events occurring

beyond this period are not reflected in our study.

Conclusions



The REGIPRES study has shown that in a non-selected, contemporaneous real-life
cohort of patients with intermediate coronary stenosis, the use of ICPW proved safe and
led to reclassification of the extent of CAD and to a change in treatment strategy in over
half of the patients, mainly in the form of a decrease in PCI. The change in strategy was
more frequent in those patients in which the initial intention was to perform PCI, and in
these individuals the change in strategy was related to a decrease in clinical events at
one year of follow-up. These findings reinforce the role of ICPW as a guide for the

indication of revascularization in patients with intermediate coronary stenosis.

What is known

Previous observational registries have assessed pressure w.ve u: e in a non-controlled
setting. These registries had low representation of patie 1ts v ith acute coronary
syndrome. In these studies, up to 44% of patients han 1, dividual change in treatment
modality, but the impact of change in treatment moJ'2!icy was modest overall.

It is noteworthy that the use of pressure guidew, ‘€ was associated with an increased

revascularization rate, and only included F-R without non-hyperemic indexes use.

What the study adds
(1) Our study describes the ccm tications related to the pressure wire procedure in a

very large number of p siunts and outside a controlled setting.

(2) Our study describes (e ciiange in diagnosis of the extent of coronary disease
following pressui~ wi e use.

(3) Our study inte wrate s non-hyperemic indices, in addition to FFR.

(4) In our study poulation, practically 50% of the patients presented acute coronary
syndrome, versus only 20% and 35% in the previous registries. The distribution
of patients between stable and unstable cases in our study is much more
consistent with the daily situation found in interventional cardiology units.

(5) Our study not only reflects the change in treatment modality (medical versus
percutaneous coronary intervention [PCI] versus coronary artery bypass graft
[CABG]) but moreover for the first time also reflects the change in treatment
strategy when revascularization is performed in patients with multivessel disease
(treatment of more or fewer lesions after pressure wire).

(6) In our study, and in contrast to the previous publications, a decrease in the

number of patients subjected to revascularization was observed after pressure



wire use, with good safety outcomes after 12 months of clinical follow-up in the
non-revascularized patients. This observation is particularly remarkable, since it
IS more consistent with what would be expected in real life on analyzing the
results of the randomized studies, i.e., DEFER, FAME or FAME?2.

(7) In our study, in those patients in which the initially contemplated treatment
modality based on the clinical and angiographic data was PCI, utilization of the
pressure wire reduced the number of treated lesions very significantly, and the
clinical course moreover proved better in those patients subjected to a change in

strategy.
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Figure 1. Patient flow chart according to the change in treatment strategy following the
intracoronary pressure wire study.
Figure legend: ICPW: intracoronary pressure wire; PCI: percutaneous coronary

intervention; CABG: coronary artery bypass graft.

Figure 2. Extent of coronary artery disease based on coronary angiographic analysis
(2A) and following intracoronary pressure wire study (2B).

Figure legend: Figure 2A shows the extent of coronary artery disease based on coronary
angiographic analysis and its reclassification following intracoronary pressure wire
study. Figure 2B shows the extent of coronary artery disease «>!lowing pressure wire
study and its classification when only considering the coro vary angiographic analysis.

Figure 3. Change in treatment strategy following intracronary pressure wire study.
Figure legend: PCI: percutaneous coronary interver.*ic;i; MT: medical treatment;
CABG: coronary artery bypass graft.

Figure 4. Cox regression curves for h-ACc according to whether there had been a
change in treatment strategy follov.ing intracoronary pressure wire study.

Figure legend: (A) All patients; (") atients with medical treatment as therapeutic
option based on initial coronary «~aiography; (C) patients with PCI as therapeutic
option based on initial coroi:ary angiography; (D) patients with CABG as therapeutic
option based on initial ccrone.y angiography.

PCI: percutaneous coionay intervention; CABG: coronary artery bypass graft.



Changes in the treatment strategy following intracoronary pressure wire in a
contemporaneous real-life cohort of patients with intermediate coronary stenosis.

Results from a nationwide registry
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Table 1. Clinical characteristics of the patients according to modification of treatment strategy after ICPW.

Change in treatment No change in treatment P-value All patients
strategy strategy N = 1414
N =779 N =635
Age, years 66.9+11.0 66.5+ 10.7 0.72 66.7 £ 10.8
Male gender, n (%) 586 (75.2) 481 (7.8 0.82 1067 (75.5)
Hypertension, n (%) 550 (70.6) 427 (63.0) 0.30 982 (69.5)
Diabetes, n (%) 282 (36.2) 221 34.8) 0.59 503 (35.6)
Dyslipidemia, n (%) 460 (59.1) ~ 374(58.9) 0.95 834 (59.0)
Active smoker, n (%) 304 (39.0) 246 (38.7) 0.91 550 (38.9)
Creatinine, mg/d| 1.07+070 1.03+0.56 0.82 1.05 + 0.64
Clinical condition, % T\
- ACS 3.5 (44.8) 278 (47.8) 0.28 604 (46.1)
- Stable CAD 402 (55.2) 304 52.2 706 (53.9)
Previous ischemia test, n (%) 231 (29.7) 185 (29.1) 0.71 416 (29.4)
e Positive test 169 (73.2) 133 (71.9) 302 (72.6)
e Negative test 31 (13.4) 20 (10.8) 51 (12.3)
e Indeterminate test 31 (13.4) 32 (17.3) 63 (15.1)
>1 lesion assessed, n (%) 239 (30.7) 103 (16.2) <0.001 342 (24.2)




NHI to guide decision, n (%) 271 (34.8) 180 (28.4) 0.010 451 (31.9)
Initial strategy, n (%)
- MT 69 (8.9) 313 (49.2) <0.001 382 (27.0)
- PCI 656 (84.2) 285 (44.9) 941 (66.6)
- CABG 54 (5.8) 54 (6.9) 91 (6.4)
Final strategy, n (%) \ )
- MT 433 (55.6) 314 (475, 0.06 747 (52.8)
- PCI 303 (38.9) 28 (41.7) 587 (41.5)
- CABG 43 (5.5) 37 (v.8) 80 (5.7)
Decision according to ICPW, n (%) ' J)
- Deferred in concordance 547 (70.2) 292 (46.0) <0.001 839 (59.3)
- Treated in concordance 138 (1.7.7) 285 (44.9) 423 (29.9)
- Independent of ICPW 9. (1= 1) 58 (9.1) 152 (10.8)

ACS: acute coronary syndrome; CAD: coror.a '« "tery disease; MT: medical treatment; PCI: percutaneous coronary intervention; CABG:
coronary artery bypass graft; ICPW: intrac.ru.ary pressure wire. Deferred in concordance refers to patients in which treatment of all the
evaluated lesions was deferred in concordance with the ICPW results (FFR > 0.80 or NHI > 0.89). Treated in concordance refers to patients
subjected to revascularization of at least one lesion in concordance with ICPW (FFR < 0.80 or NHI < 0.89). Independent of ICPW refers to
patients in which at least one lesion with FFR < 0.80 or NHI < 0.89 was left untreated, or in which at least one lesion with FFR > 0.80 or NHI >

0.89 underwent revascularization.



Table 2. Baseline characteristics of the evaluated lesions and results of the pressure wire study.

NHI FFR All

n=_891 n = 1247 n=1781
Location of the lesion
Left main coronary artery 24 (2.7) 50 (++.1) 66 (3.7)
Left anterior descending coronary artery 458 (51.4) 6.1 (51.6) 919 (51.6)
Ramus 21 (2.4) 512 32 (1.8)
Circumflex artery 203 (22.8) 254 (20.4) 386 (21.7)
Right coronary artery 185 (20.8) 246 (19.7) 377 (21.2)
Mammary artery graft 0’y 1(0.) 1(0.1)
Characteristics of the lesion
Bifurcation lesion 8L (9.0 128 (10.3) 175 (9.8)
Ostial lesion - 49(5.5) 92 (7.4) 131 (7.4)
Diffuse coronary disease 76 (8.5) 96 (7.7) 143 (8.0)
Quantitative angiographic analysis
Stenosis by diameter, % 48+13 48+12 48+13
Minimum luminal diameter, mm 1.50+0.49 1.50+0.47 1.51+0.49
Reference diameter, mm 2.94+0.70 2.90+0.67 2.93+0.69
Lesion length, mm 13.249.5 13.6+£9.0 13.749.4
Physiological indices
NHI, mean+SD 0.90+0.10 - -




NHI, median [IQR]

0.93 [0.88-0.97]

FFR, meantSD

0.83+0.08

FFR, median [IQR]

0.84 [0.78-0.89]

FFR: fractional flow reserve; NHI: non-hyperemic diastolic index; SD: standard deviation; IQR: interquartile range.

Table 3. Clinical characteristics of the patients according to clinical status (acute coronary syndrui @ ersus chronic coronary syndrome)

Acute Coronary Chronic Corcnary P-value All patients

Syndrome Sy dronie N =1310
N = 706 N = 504

Age, years 65.4 +11.3 6791103 0.001 66.7 + 10.8
Male gender, n (%) 473 (78.3) 509 (72.1) 0.010 982 (75.0)
Hypertension, n (%) 4057717 508 (72.0) 0.054 913 (69.7)
Diabetes, n (%) 120 (21.4) 285 (40.4) 0.001 475 (36.3)
Dyslipidemia, n (%) 336 (55.6) 441 (62.5) 0.012 777 (59.3)
Active smoker, n (%) ‘ - 281(46.5) 231 (32.7) <0.001 512 (39.1)
Creatinine, mg/d| 0.99 + 0.40 1.08+0.71 0.007 1.04 +0.59
Change in treatment strategy, n (%) 326 (54.0) 402 (56.9) 0.28 728 (55.6)
Previous ischemia test, n (%) 46 (7.6) 334 (47.3) <0.001 380 (29.0)
e Positive test 33 (71.7) 240 (71.9) 273 (71.8)
e Negative test 6 (13.0) 39 (11.7) 39 (11.7)




e Indeterminate test 7 (15.2) 55 (16.5) 55 (16.5)
>1 lesion assessed, n (%) 142 (23.5) 180 (25.5) 0.41 3422 (24.6)
NHPR to guide decision, n (%) 193 (32.0) 225 (31.9) 0.97 418 (31.9)
Initial strategy, n (%)

- MT 147 (24.3) 203 (28.7) 0.012 350 (26.7)

- PCI 429 (71.0) 451 (63.9) 880 (67.2)

- CABG 28 (4.6) 52 (7.4) 80 (6.1)
Final strategy, n (%) \)

- MT 286 (47.6) 400 (26.7) <0.001 686 (52.4)

- PCI 291 (48.2) 264 (37.4) 555 (42.4)

- CABG 27 (4.5) 42 (6.0) 69 (5.3)
Decision according to ICPW, n (%) [ @4

- Deferred in concordance 3'7 (< 7.4) 426 (60.3) 0.53 773 (59.0)

- Treated in concordance 136 (30.8) 207 (29.3) 393 (30.0)

- Independent of ICPW ‘ 71 (11.8) 73 (10.3) 144 (11.0)

ACS: acute coronary syndrome; CAD: coronary artery disease; MT: medical treatment; PCI: percutaneous coronary intervention; CABG:
coronary artery bypass graft; ICPW: intracoronary pressure wire. Deferred in concordance refers to patients in which treatment of all the
evaluated lesions was deferred in concordance with the ICPW results (FFR > 0.80 or NHI > 0.89). Treated in concordance refers to patients

subjected to revascularization of at least one lesion in concordance with ICPW (FFR < 0.80 or NHI < 0.89). Independent of ICPW refers to



patients in which at least one lesion with FFR < 0.80 or NHI < 0.89 was left untreated, or in which at least one lesion with FFR > 0.80 or NHI >

0.89 underwent revascularization.

Table 4. Clinical events over 12 months of follow-up according to whether there had been a change in treatment strategy following intracoronary

pressure wire study.

Change in treatment No change ir P-value All patients
strategy treatmen? < fran :gy N = 1414
N =779 N -=u35
MACE, n (%) 35 (4.9) 57(6.0) 0.42 70 (5.4)
Cardiovascular mortality, n (%) 6 (0.9) | 100y 0.16 16 (1.2)
Non-fatal myocardial infarction, n (%) 21 (< 0) 19 (3.2) 0.78 40 (3.1)
Recurrent chest pain, n (%) 337 28 (4.8) 0.92 61 (4.7)
Non-cardiovascular mortality, n (%) 0 (09) 19 (1.7) 0.16 16 (1.2)
Revascularization over follow-up, n (%) \ M 0.81
e No revascularization 690 (96.6) 561 (96.1) 1241 (96.4)
e TLR 16 (2.3) 14 (2.4) 30 (2.3)
e Non-TLR 8(1.1) 9(1.5) 17 (1.3)

MACE: major adverse cardiovascular event; TLR: target lesion revascularization; Non-TLR: non-target lesion revascularization.



HIGHLIGHTS:

(8) In a non-controlled, real-life setting, the pressure wire is safe, with an extremely
low complications rate.

(9) Following pressure wire use, we have demonstrated a very significant change in
assessment of the extent of coronary disease.

(10) Following pressure wire use, we have evidenced a very significant
change not only in treatment modality (medical, PC! ~r CABG) but also in
management strategy.

(12) We have shown that the change in treatmcnt .nodality and/or strategy has
prognostic implications, particularly in those ~tients in which the intention of
the operator prior to utilization of the pressure ‘vire was to perform PCI.

(12) These results are clearly differ »r. f om those observed in previous
studies conducted in clearly diffz:=n. nopulations (with a very limited
representation of patients with «.>"ite coronary syndrome, which nowadays
represent most of all treated .ses) and in reimbursement-based healthcare
systems. For these two re.sun» we believe that the data of our study come much
closer to the reality of *vha. the management of these patients should be.



1781 lesions evaluated

1414 patients enrolled with at least 1 intermediate coronary stenosis

|

Initial treatment modality

(based on clinical and angiographical variables)

Medical
Treatment
N=382
(27.0%)

PCI

N=941
(66.5%)

CABG

N=91
(6.4%)

No change in treatment
modality after ICPW
N=635 patients (44.9%)

Change in treatment
modality after ICPW
N=779 patients (55.1%)

Medical
Treatment
N=313
(22.1%)

PCI

N=285
(20.2%)

CABG

N=37
(2.6%)

Medical
Treatment
N=433
(30.6%)

PCl CABG
N=303 N=43
(21.4%) (3.0%)

Figure 1
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