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Background - Coronary physiology evaluation
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Background - FFR and HFrEF

In FAME and FAME 2 trials LVEF<30% was an exclusion criteria

A Primary End Point
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Background - FFR and HFrEF

Table | Clinical and angiographic characteristics of
the propensity-matched population

FFR-guided Angio-guided Povalue .
(n=433)  (n=866) 10 B FFR-guided
Age, years 663+ 108 667 + 104 as1 . 8 P<i.001 [ ﬁhﬂgig_g Uided
Male sex 151 (B1%) 691 (BO%) 059 g
) . = — P 301
Smoking habit 242 (56%) 472 (54%) el T )
PVD 46 (11%) 95 (11%) 052 ,E _— 6 Pt} 030
Diiabetes mellitus 111 (26%) 237 (27%) 051 T n P 001
IDDM 6 (6%) 56 [55) 075 ﬁ VD (34%) E
Hypertension 212 (49%) 419 (48%) 084 o - 4
Hyperlipidaemia 249 (5T%) 485 (56%) a1 m
Family history CAD 112 (26%) 216 (5% a7 1¥D {55*] o
Previous CABG 45 (10%) %0 (10%) 100 ovD [22%) 2
Previous PCI 9 18%) 158 (18%) 1.00
Arial fibrillation 36 (8%) 75 (55%) 083
LVEF AL 9% 91+ 9% 051 EEfGrE FFR AﬁEr FFR’
LVEDWi, mL 106 + 38 106 + 40 054 5 : - . Revagc GABG F'EI MT
LVESVi il 6 + 29 o s 3 088 Figure | Downgrading in the number of diseased vessels after
L m

N° diseased vessels 2004085 197+ 084 054 fractional flow reserve measurement VD), vessel disease. Treatment strategy
1-vessel disease 154 (34%) 315 (36%) 092
2-vessel disease 124 (29%) 259 (30%) Figure 2 The difference in treatment strategies between fraction-
3-vessel disease 155 (34%) 292 (34%) . '
Darmeter ctono o 2 5 1 0% 041 al flow reserve- and Angiography-pided group CABG, coronary
% tenosic location artery bypass grafting; MT, medical therapy; PCl, perautaneous cor-

LMCA 43 (10%) 112 (13%) a1 omary intervention; Revasc, revascularization

LAD 348 (B 636 (74%) Q007

LK 240 (55%) 498 (58%) 043

RCA 237 (55%) 492 (57%) q
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Background - FFR and HFrEF

Table4 Clinical outcomes at 1and 5 years

Endpoint 1 year HR (5% CI)  P-value Syears HR (95%CI)  P-value 100- 100+
............................................................................................ A — FFR-guided B
FFR-guided, Angio-guided, FFR-guided, Angio-guided, . .
n (%) n (%) n(%) n(%) 80d{  —— Angio-guided B0
.................................................................................................................................................................................................................... 5 cew- Controls (EF > 50%) =
MACCE 59 (14) 181 (21) 060 (045080 Q0N 172 (40) 389 (44) 081 067057 Q019 — g0 ~ G0
All-cause death 24 (8) 107 (13) 042 (0.27-066) <000 96 23 772 (31) 064 [051-081) <0001 W &
M 8(2) 30(3) 052022122 Q13 21 (5) 54 (8) 073 [043-125) 025 E 40+ p=0.018 E 40 p=0.001 p=061
Revascularization 36 (8) 71(8) 091 (061-1.38) 054 7T (18) 126 (15) 1.13 [085-150) 040 =
Stroke 1(0) 12(%) 0B84 (062-096) 003 11(3) 283 068 [0.37-165) 051 204 P L zn_{//_,-'
'“"'.H"."
HF hospitalizaton 15 (3) 45 (5) 064 (0.34131) 016 42 (10) 106 (13) 075 (051-1.10) 015 et ,,.—-f‘_’
Unplanned @rdiac 30 (7) B5 (10) 045 [041-103) 0085 87 20 200 (24) 081 062105 Q11 0 T T T T 1 0 T T T 1
N 0 1 2 3 4 5 0 1 2 3 4 5
hospitalization
Follow-up (Years) Follow-up (Years)
HF. heart fashure: MACCE major adverse candiovasoulsr and cerebrovasoular events; M1, myocardisl infanction_ FFR-quided 429 a7 333 299 FRA 249 FFR—E_J.J ded 429 170 333 250 268 249
Angio-guided B2 B&1 (i 551 488 436 Angio-guided B42 BE1 602 551 483 438
100+ 100
C _ D —
= 80+ 80+
= =
MACCE All-cause death 3 60 3 604
a a
a ]
2 40 p.001 S 40 penooi| p=0.10
LVEF > 35 - LVEF > 35% —a—t 8 3
: : E 201 E “ /’-fd’;:
LVEF = 359 —e—i! LVEF S 35%4 — =1 | 0 ” . panemtanngp o : : . .
a0 1 2 3 4 5 0 1 2 3 & 5
P interaction = 0.14 P imteraction = 0.042 Foll
- T r er - - Follow-up (Years) ollow-up (Years)
Hazard Ratio Hazard Ratio FFR-guided 420 405 385 361 338 322 FFR-guidad 425 405 :}ES E.-G1 SE-E- 322_
Fovours FFR-guidonce  Favours Angio-guidance Favaurs FER-guidance  Fovours Angio-guidanes Angio-guided B4z s a4 851 hos 558 Anglo-gulded a2 1 e = B 5%

Figure 3 Impact of fractional flow reserve on MACCE and all-cause death in patients with LVEF <35% and with LVEF 36-508%.

Take home figure Cumulbtive incidences and lindmark analysis for MACCE and all-cause death cumulative incidence of MACCE (A) and all-
cause death (C); landmark analysis before and after 1 year imepoint for MAZCE (B) and all-cause death (D). The dotted green line represents the
eontrol cohart with preserved LVEF, for visual comparison P-values are referred to the fractional flow reserve-guided and the Angiography-gui ded

Eroups.
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Background — PCl and HFrEF

. 195 PCl: 129 events (in 37.2% of patients)
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Viability in 24 segments that Years since Randomization
can be revascularized by PCI No. at Risk
PCI 347 295 262 179 130 80 32 14 3
Optimal medical therapy 353 299 276 191 142 82 33 10 1
l yes
fg\ A Echocardiographic Estimates of LYEF
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Background - Microvascular dysfunction and HFpEF

CARDIOMYOCYTE
({secondary cardiomyocyte injury)
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W Nitric oxide
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FIGURE 1 | Pathophysiological pathways that ¢
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Table 5. Multivariable Linear Regression Analysis of the f s
Relationship Between Serum Brain Matriuretic Peptide Level = 200 = 200
and Cardiac Functional Parameters
O 0
B SE 5% Cl for i P \alue
Coronary flow reserve | —68.0 | 24.0 | —116.2 to —19.7 | 0.007 -200 b . 1 R . 200 b . ' ' . .
WVEF 0.98 261 910 9.4 0.30 0 10 20 30 40 50 10 20 30 40 50 60
Ele’ LA dimension (mm)
Efe! 0.59 | 4.08 B.71t07.5 0.88
LA dimension d.22 .09 4.2 10 6.2 0.70 Figure 5. Relationship between serum BNP and cardiac functional parameters. Significant negative correlation is noted between serum BNP

and coronary flow reserve. No significant relationship is noted between BNP and EF, BNP and E/¢’, BNP, and LA dimension. BNP indicates brain
natriuretic peptide; EF, ejection fraction; LA, left atrium. I
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Study overview

REDUCE-CMD Registry

A prospective, multicenter, registry

Aim: to evaluate microvascular and epicardial physiology in patients with
reduced left ventricular ejection fraction (<50%) and intermediate coronary
stenosis in proximal or mid segment
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Study design

LVEF<50% at echocardiography or CMR
&
Coronary lesions 50-90 % at angiography

Invasive epicardial and microvascular evaluation with Coroventis Pressure Wire

/ .

FFR< 0.8/iFR or RFR < 0.89 FFR> 0.8/iFR or RFR > 0.89

g S\ — I

No Microvascular dysfunction  Microvascular dysfunction Microvascular dysfunction ~ No Microvascular dysfunction
IMR<25 IMR>25 CFR<2 and/or IMR>25 CFR>2 and/or IMR<25

«Epicardial alone» «Epicardial +microvascular» «Microvascular alone»

- =

Coronary Revascularization

Echo for all patients at 6 months FullPhysiology
Cardiac-MR within 3 month for non-epicardial disease QR roctice




Follow-up and outcomes

Primary endpoint: improvement of EF from baseline (%)
Secondary study endpoints will be:
- MACCE: all-cause mortality, myocardial infarction (Ml), coronary revascularization,
stroke, hospitalization due to heart failure
- Hospitalization due to heart failure
- All-cause and cardiovascular mortality
- Myocardial infarction (Ml)

- Angina CCS class and NYHA class

- Left ventricular remodeling and strain analysis
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Inclusion criteria

Inclusion criteria:
- Males or females non-pregnant
- Written informed consent
- LVEF< 50% evaluated at baseline with echocardiography or C-MR

- At least one coronary stenosis between 50 and 90% at coronary angiogram

_ # Fu”PhYS|0|0gY
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Exclusion Criteria

Exclusion criteria:
ACS within 4 weeks Acute decompensated heart failure requiring inotropes/ventilation/mechanical
circulatory support (MCS) within 72 hours Sustained ventricular tachycardia/fibrillation (VT/VF) within 72
hours Left main disease >=50%
Severe valve disease requiring valve surgery
Any contraindications to PCI

Age < 18 years

Life expectancy < 1 year due to noncardiac pathology
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Sample size calculation

In a previous study LVEF recovery >5% was associated to improved prognosis and that
occurred in 30% of patients with LVEF<50% prior to myocardial revascularization

Considering this event rate, a number of event per variable (EPV) of 10 and 6 possible
predictive variables, to collect 60 events a population study of 200 patients should be
needed

Possible variable of interest are IMR, CFR, DM, age, eGFR, SYNTAX score

RS Velagalet et al Circulation Cardiovascular intervention. 2022;15:e011284.
P Peduzzi et al J Clin Epidemiol . 1996 Dec;49(12):1373-9.
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Circulation: Cardiovascular Interventions

ORIGINALARTICIE 00000

Change in Left Ventricular Ejection Fraction -
With Coronary Artery Revascularization and

Subsequent Risk for Adverse Cardiovascular
Outcomes §

Raghava S. Velagaleti®®, MD, MPH; Joy Vetter, MA, MPH; Rachel Parker, MPH; Katherine E. Kurgansky, MPH; 25
Yan V. Sun‘®, PhD; Luc Djousse®, MD, DSc; J. Michael Gaziano, MD; David Gagnon®, MD, PhD*; Jacob Joseph®, MD*

20

Hazard Ratio

BACKEROUND: Coronary revascularization is recommended to treat ischemic cardiomyopathy. However, the relations of
revascularization-associated ejection fraction (EF) change to subsequent outcomes have not been elucidated.

METHODS: In 10071 veterans (mean age 67 years; 1% women; 15% non-White) who underwent a first percutaneous
coronary intervention (PCI) or coronary artery bypass grafting between January 1, 1995, and December 31, 2010, and had
prerevascularization and postrevascularization EF measured, we calculated delta-EF (postprocedure EF-preprocedure EF). e —_—
We related delta-EF as a continuous measure and as categories (<5, —B<delta-EF<0, delta-EF=0, 0<delta-EF<5, and
delta-EFz5) to death (using Cox regression) and heart failure hospitalization days (using negative binomial regression) in
multivariable-adjusted models, for total sample, and PCI and coronary artery bypass grafting strata.

RESULTS: Over follow-up (mean/maximum 5/14 years) 56% died. Each 5% improvement in delta-EF was associated with
statistically significant reductions in death and heart failure hospitalization days of 5% (95% CI, 3%-=7%) and 10% (95%

L]

Cl, 5%-15%), respectively, in the total sample and 6% (95% Cl, 4%-—8%) and 10% (95% Cl, 5%-169%), respectively, in » “ " U ” ” ®

the PCI subgroup. Patients in the highest delta-EF category had 27% (95% CI, 19%~34%) lower mortality (30% [95%

Cl, 219%—-37%)] lower in PCI stratum) and =40% lower heart failure hospitalization days in total sample and PCI stratum, Figure 2. Cubic spline relating delta-ejection fraction (EF) to mortality.

compared with those in the lowest category. Relations of delta-EF and outcomes in coronary artery bypass grafting subgroup The spline was created using a SAS macro, specifying 9 knots placed based on Harrell's approach, with 3 degrees of freedom, and a reference
did not reach statistical significance. value of no change in EF.

CONCLUSIONS: Revascularization-associated EF improvement was associated with significant reductions in mortality and heart
failure hospitalization burden, particularly in the PCI subgroup.
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Study roadmap

Study termination

* At least 200 patients with 6
months FU available

Ethical approval
* Adhesion of participating centers
* Ethics committee approval
Study start date Data publication

* First patient enrollment * First Data analysis, paper

. drafting and submission
Funding agreement 8

15t August 2023 1st March 2025

DA

e

9

1st April 2024 1st May 2025
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