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Background - Coronary physiology evaluation

JRD Clarke et al. J. Clin. Med. 2020, 9(1), 86; https://doi.org/10.3390/jcm9010086 F Diez-Delhoyo. Trends Cardiovasc Med. 2020 Aug;30(6):346-352.



Background - FFR and HFrEF

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

Witt et al., for the FAME 2 Trial Investigators. Fractional Flow Reserve–Guided PCI versus Medical Therapy in Stable Coronary Disease. N Engl J Med 2012; 



Background - FFR and HFrEF

G Di Gioia et al. European Heart Journal (2020) 41, 1665–1672



Background - FFR and HFrEF

G Di Gioia et al. European Heart Journal (2020) 41, 1665–1672



Background – PCI and HFrEF



Background - Microvascular dysfunction and HFpEF

JRD Clarke et al. J. Clin. Med. 2020, 9(1), 86; https://doi.org/10.3390/jcm9010086 F Diez-Delhoyo. Trends Cardiovasc Med. 2020 Aug;30(6):346-352.



Background - Mycrovascular dysfunction in HFpEF and 
CMR evaluation

S Kato et al J Am Heart Assoc. 2016;5:e002649



Study overview

REDUCE-CMD 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 

A prospective, multicenter, registry 



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

Coronary Revascularization

Microvascular dysfunction
CFR<2 and/or IMR>25

No Microvascular dysfunction
CFR≥2 and/or IMR≤25

No Microvascular dysfunction
IMR≤25

Microvascular dysfunction
IMR>25

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

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



Follow-up and outcomes

Primary endpoint: improvement of EF from baseline (%)

Secondary study endpoints will be:

- MACCE: all-cause mortality, myocardial infarction (MI), coronary revascularization, 

stroke, hospitalization due to heart failure 

- Hospitalization due to heart failure 

- All-cause and cardiovascular mortality

- Myocardial infarction (MI)

- Angina CCS class and NYHA class

- Left ventricular remodeling and strain analysis

- Diuretic dose at follow-up visit



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



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



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.



Sample size calculation



Study roadmap

Funding agreement

• First patient enrollment

Study start date
• First Data analysis, paper 

drafting and submission

Data publication

• Adhesion of participating centers
• Ethics committee approval

Ethical approval • At least 200 patients with 6 
months FU available

Study termination

1st April 2024 1st May 2025 

1st August 2023 1st March 2025


