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s  u  m  m  a  r  y

Background:  Obstructive  coronary  artery  disease  is  the  main  cause  of  death  worldwide.  By  tracking  events
and  gaining  feedback  on patient  management,  the  most  relevant  information  is  provided  to public  health
services  to  further  improve  prognosis.
Aims:  To create  an  inclusive  and  accurate  registry  of all percutaneous  coronary  intervention  (PCI)  proce-
dures  performed  in France,  to  assess  and  improve  the  quality  of  care  and  create  research  incentives.  Also,
to  describe  the  methodology  of  this  French  national  registry  of  interventional  cardiology,  and  present
early  key  findings.
Methods: The  France  PCI  registry  is  a multicentre  observational  registry  that  includes  consecutive  patients
Percutaneous coronary intervention

Coronary angiogram
Myocardial infarction
Registry

undergoing  coronary  angiography  and/or  PCI.  The  registry  was  set  up to provide  online  data  analysis  and
structured  reports  of PCI  activity,  including  process  of care  measures  and  assessment  of  risk-adjusted
outcomes  in  all French  PCI  centres  that  are  willing  to  participate.  More  than  150  baseline  data  items,
describing  demographic  status,  PCI  indications  and  techniques,  and  in-hospital  and  1-year  outcomes,  are
captured  into  local  reporting  software  by medical  doctors  and  local  research  technicians,  with  subsequent
encryption  and  internet  transfer  to central  data  servers.  Annual  activity  reports  and  scoring  tools  available
on the  France  PCI  website  enable  users  to benchmark  and  improve  clinical  practices.  External  validation
and  consistency  assessments  are  performed,  with  feedback  of data  completeness  to  centres.

� Tweet: All you wish to know about the French national registry of interventional cardiology is now available in the article “The France PCI registry: Design, methodology
and  key findings” released in ACVD.
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Results:  Between  01 January  2014 and  31  December  2022,  participating  centres  increased  from  six  to
47,  and  collected  364,770  invasive  coronary  angiograms  and  176,030  PCIs,  including  54,049  non-ST-
segment  elevation  myocardial  infarction  cases  and  31,631  ST-segment  elevation  myocardial  infarction
cases.  Fifteen  studies  stemming  from  the  France  PCI registry  have  already  been  published.
Conclusions:  This  fully  electronic,  daily  updated,  high-quality,  low-cost,  national  registry  is sustainable,
and is  now  expanding.  Merging  with  medicoeconomic  databases  and  nested  randomized  scientific  studies
are  ongoing  steps  to expand  its scientific  potential.
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Abbreviations

ARS Agence Régionale de Santé
COVID-19 coronavirus disease 2019
GACI Groupe Athérome coronaire et Cardiologie Intervention-

nelle
ICA invasive coronary angiography
MACE major adverse cardiovascular events
NCDR National Cardiovascular Data Registry
NSTEMI non-ST-segment elevation myocardial infarction
PCI percutaneous coronary intervention
SCAAR Swedish Coronary Angiogram and Angioplasty Registry
SFC Société Franç aise de Cardiologie
STEMI ST-segment elevation myocardial infarction
SNDS Système National des Données de Santé

Background

Obstructive coronary artery disease is the main cause of death
worldwide [1], particularly in emerging countries. By tracking
events and gaining feedback on patient management, the most
relevant information is provided to public health services to fur-
ther improve prognosis [2]. Invasive coronary angiography (ICA)
and percutaneous coronary intervention (PCI) are the key pro-
cedures for the diagnosis and treatment of obstructive coronary
artery disease, and the gateways for exhaustive coronary artery
disease registries worldwide. The ultimate goal of these sur-
veys is to achieve high and sustainable quality data, but this
is rarely accomplished [3]. In 2014, the French Centre-Val de
Loire region launched a multicentre, fully integrated, low-cost,
self-supported registry. Early reports on ST-segment elevation
myocardial infarction (STEMI) pathways in this rural area demon-
strated the feasibility of a high-quality local dataset, which became
the basis for the national France PCI registry that now comprises
more than one quarter of French percutaneous coronary interven-
tion (PCI) centres [4]. Our main objectives are to describe how the
national France PCI project was launched and the early key findings,
and to discuss the project’s sustainability and perspectives.

Methods

Study design and participants

The France PCI registry is a multicentre, observational, ongoing
registry of consecutive patients undergoing coronary angiography

and/or PCI. The registry was launched on 01 January 2014 in the
Centre-Val de Loire region (CRAC registry), and is now expanding to
all the French territories, with 47 PCI centres involved. Participants
aged <18 years and lack of consent are the only exclusion criteria.
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tudy organization

articipating centres and participants
All centres with an on-site 24-hour primary PCI service have

een invited to join the France PCI registry, pending on-site
nterfaced reporting software (CardioReport [MediReport, Paris,
rance], Hemolia [Clinityx, Boulogne-Billancourt, France], Atout
oeur [Altilog, Caen, France]) and clinical research facilities for data
onitoring and patient follow-up. All consecutive patients under-

oing diagnostic ICA and or PCI are eligible for enrolment. PCI is
efined as when any coronary device is used to treat a coronary

esion.

ecruitment and data collection
Calibrated interfaces have been set up with manufacturers to

llow automatic data collection. Inclusion in the registry is the sole
esponsibility of each local principal investigator.

Up to 150 data items are collected for each patient, including
readmission setting with time delays for primary PCI, demo-
raphics characteristics, risk factors, medical history, clinical
resentation, procedural data and medical treatments. Data on

ow-density lipoprotein and glycated haemoglobin have also been
ollected since 2021 (Fig. A.1 and Table A.1). All data definitions
re listed in Appendix B. Data are subsequently encrypted and
ransferred via internet to a secured national database website.
ata monitoring, reporting and extraction are supervised by the
oordinating Clinical Research Associate and a National Medical
oordinator.

linical follow-up
Participant follow-up is the responsibility of the local on-site

esearch Technician at each participating centre. Medications and
ajor adverse events (MACE), defined as the composite of death,

tent thrombosis (Academic Research Consortium-2 definition),
yocardial infarction (European Society of Cardiology definition),

nplanned coronary revascularization, major bleeding (Bleeding
cademic Research Consortium ≥ 3 definition) and stroke, are
ssessed at 1 year.

ata quality control and completeness
Local monitoring is carried out by an on-site Clinical Research

ssociate, who assesses data completion, answers queries and col-
ects participants’ follow-up data. A permanent full-time Clinical
esearch Coordinator (one full-time coordinator for 10 participant
entres) performs central monitoring, quality control and coordi-
ation of the local Clinical Research Associates. On-site reporting
oftware allows all consecutive diagnostic angiography and PCI
rocedures to be captured. Less than 2% of patients declined par-
icipation in our early experience (CRAC registry) [4].

Red-coloured identification of the data registry, pop-up error

essages during reporting and specific France PCI tabs are used to

mprove data completeness. Exhaustivity reached 99.6% [4]. Data
eliability is evaluated during reporting by the cross-check of 110
ritical data items for each procedure via dedicated monitoring
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tools (79 for consistency and 85 for exhaustivity). A first evaluation
made in the CRAC registry demonstrated a high level of consistency
of 89%.

In-hospital data are extracted from the hospital case report form
within 2 weeks of discharge. Follow-up data are obtained at 1 year
by telephone interview, captured by the on-site Clinical Research
Associate on a dedicated tab in the on-site report software, and
automatically transferred to a central database. Each MACE is vali-
dated by the local PCI centre.

Predefined queries are generated automatically by the monitor-
ing tools of the central website by the Clinical Research Coordinator,
and are sent back to each site for evaluation. Remote quality con-
trols are performed every 2 months (Fig. A.2), and data monitoring
is finalized within the next 4 months of data capture; the data are
then ready for scientific analyses. Yearly on-site external audits are
performed at each participant centre by the Clinical Research Coor-
dinator, to check the list of withdrawals and the patient information
process, and to evaluate data monitoring.

Database access and centre feedback
The France PCI website was created by MediReport, and data

are stored on Microsoft Azure®. The database is upgraded daily
and pseudonymized, with no patient or physician identification.
A unique identification procedure and patient key are created to
merge data from the website to the electronic case report form
(on-site reporting software), allowing central remote monitoring.

Each centre has direct online access to its own  local dataset,
with immediate feedback via activity reports, and online com-
parison with regional or national anonymous pooled data results.
For example, the rate of radial access, radiation dose (personal
dosimetry service)/procedure and rate of stent thrombosis at 1
year are accessible online, allowing benchmarking for all partici-
pating centres. A scoring tool on 10 quality indicators, including
relevance, safety, performance and data quality, allows confidential
self-evaluation and subsequent potential improvement (Table 1).
In addition, exhaustive annual national and regional reports are
published on the France PCI registry website [5].

Ethics

France PCI is registered at ClinicalTrials.org (identifier:
NCT02778724) and is conducted according to contemporary clini-
cal practice guidelines and French regulations (Advisory Committee
on Information Processing in Material Research in the Field of
Health, no.13.245). The French Persons Protection Committee
(IRB00003888) approved the study protocol (no. 15–231). Data file
collection and storage were approved by the Commission Nationale
de l’Informatique et des Libertés (CNIL; no. 2014–073), and all par-
ticipants are informed about data collection and the aims of the
survey.

Promotion and fundings

The France PCI registry is promoted by the non-profit organiza-
tion “Association France PCI”. The steering committee comprised
founders and past presidents of the Groupe Athérome coronaire
et Cardiologie Interventionnelle (GACI), the French professional
organization of interventional cardiologists. France PCI is also sup-
ported by the Société Franç aise de Cardiologie (SFC), the Conseil
National Professionnel Cardio-Vasculaire (CNPCV) and the Euro-
pean Association of Percutaneous Cardiovascular Interventions

(EAPCI) (Fig. A.3). The scientific committee is elected by the steering
committee, and is composed of interventional cardiology repre-
sentatives of different regions, to periodically evaluate and provide
guidance for all scientific works generated by the database.
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The clinical cardiac research unit of Les Hôpitaux de Chartres is
he Clinical Research Organization mandated to plan, coordinate,
xecute and supervise the processes involved in the development
f the registry; it is composed of a medical coordinator, a project
anager, a data manager, a central Clinical Research Associate and

 secretary.
Up to 2019, the France PCI registry was  exclusively supported

y institutional grants from the French Health Ministry, regional
ealth agencies (Agence Régionale de Santé [ARS] Centre-Val de
oire, ARS Normandie, ARS, Auvergne-Rhône-Alpes) and a dozen
ealth establishments. Private grants have supported the France
CI registry since 2018, but sponsors were not involved in the
tudy design, data collection and management, data analyses
nd interpretation, or in the preparation, review and approval of
anuscripts. This full e-registry, without double capture and auto-
atic monitoring, limits substantial operating costs, which are

valuated to be D 16/procedure (as found in the CRAC registry [4],
nd are mostly accounted for by the human resources needed for
onitoring and management.

tatistical analysis

To compare helicopter transfer versus ground transport of
atients with STEMI, bivariate analysis was  carried out. Student’s t
est or the Mann-Whitney-Wilcoxon test was  used for continuous
ariables, according to the nature of variable distribution (Gaus-
ian or not). Simple logistic regression was used for the primary
ndpoint. Statistical analysis was  performed with SAS software,
ersion 9.4 (SAS Institute, Cary, NC, USA). P < 0.05 was considered
tatistically significant.

esults

Between 01 January 2014 and 31 December 2022, participating
entres increased from six to 47, including 17 general hospitals,
even academic hospitals, 20 private clinics and three private not-
rofit clinics, representing one out of four centres in France (Fig. 1).
ll PCI centres of Centre-Val de Loire and Normandie are now

nvolved, and 40 additional centres are expected to be recruited by
he end of 2023. This very active registry has led to 15 international
ublications (Table A.2), and we  are providing the key findings.

umber of participants and key trends

On 31 December 2022, the France PCI database collected
64,770 ICAs and 176,030 PCIs, including 54,049 cases of non-
TEMI and 31,631 cases of STEMI (Fig. 2). In the six participating
entres of the Centre-Val de Loire region, a substantial increase in
he number of PCIs, driven by stable angina and silent ischaemia,
as been observed since 2014 – a surprising finding, given the lack
f evidence of any clinical benefit of PCI for chronic coronary syn-
rome (Fig. 3). In the same cohort, between 2014 and 2021, the
0-day mortality rate after PCI varied from 4.2% to 3.7% in myocar-
ial infarction, and from 0.9% to 0.6% in stable angina (Fig. 4).

ey timelines

arly local experience: prehospital STEMI transfer in rural areas
This study was  undertaken in the first six centres of the Centre-

al de Loire region. Helicopter transfer of patients with STEMI who
ere eligible for primary PCI in a French rural area was found

o be associated with an increase in the delay from first medical

ontact to primary PCI versus ground transportation: 137 minutes
95% confidence interval 110–181 minutes) vs 103 minutes (95%
onfidence interval 80–135 minutes) (P < 0.0001). This difference
as  magnified for distances of < 50 km from the PCI hospital. As

217351). It is forbidden and illegal to distribute this document.
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Table  1
Quality indicators and scoring (2022).

Each France PCI centre can check in real time the evolution of pre-established quality indicators, and compare themselves with other centres. A score of one point per indicator
(green  light) is assigned if the centre’s result is equal to or better than the national average. A score of zero points per indicator (red light) is assigned if the centre’s result
is  less than the national average. The sum of the results leads to an overall score (out of 10) for the centre, which quickly identifies indicators to be improved. An orange
light  indicates data not available. 24 h: 24 hours; CCS: chronic coronary syndrome; cGy: centigray; CV: cardiovascular; ECG: electrocardiogram; FFR: fractional flow reserve;
F-U:  follow-up; MI:  myocardial infarction; Min: minutes; P.cent: percent; PCI: percutaneous coronary intervention; PDS: personal dosimetry service; ST: stent thrombosis;
STEMI:  ST-segment elevation myocardial infarction.
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Figure 1. A quarter of French percutaneous coronary intervention (PCI) centres are 

the  end of 2023. CH: Centre Hospitalier; CHD: Centre Hospitalier Départemental; C
Centre  Hospitalier Universitaire; GHM: Groupe Hospitalier Mutualiste; IMM:  Institu

a consequence, total ischaemic time was increased (261 minutes
[95% confidence interval 190–395 minutes] vs 195 minutes [95%
confidence interval 146–300 minutes]; P < 0.0001), as was  cost, sug-
gesting that helicopter transportation should not be considered as
the goal standard [6].

Regional survey during the coronavirus disease 2019 (COVID-19)
pandemic

This study was undertaken in western France PCI centres during
the COVID-19 outbreak, and was among the first to demonstrate
a significant decline in patients with STEMI undergoing primary
PCI, with a longer transfer time for patients who presented directly
to the emergency department [7,8] and a significantly increased
mortality (doubled). At that time, the pandemic activity was low
in this area, and there were only a few eastern PCI centres in the
France PCI registry.

Nationwide study: Clinical impact of fractional flow
reserve-guided versus angiography-guided PCI

France PCI has also demonstrated a significant reduction in
major clinical events (−30%) and all cause 1-year mortality
(−64%) in fractional flow reserve-guided PCI (n = 1259) versus

angiography-guided PCI (n = 13,125) among participants with
chronic coronary syndrome. This finding is consistent with the
Swedish (Swedish Coronary Angiogram and Angioplasty Registry
[SCAAR]), Chinese and American (Clinical Assessment Reporting

(
[
f
p
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ipating in the France PCI registry in 2022, and this is expected to increase to 50% by
entre Hospitalier Régional; CHRU: Centre Hospitalier Régional Universitaire; CHU:
ualiste Montsouris; NCT: Nouvelle Clinique Tourangelle.

nd Tracking [CART]) registries [9–12], and is supportive of the
mplementation of fractional flow reserve when ischaemia is not
ocumented.

iscussion

tudy objectives

The main objectives of the national France PCI registry are
o provide a description of the participants with coronary artery
isease who  undergo invasive management, to evaluate the imple-
entation of practice guidelines, to keep track of clinical practices

ver time, to detect the consequences of major health crises early,
o provide a comprehensive self-evaluation tool for each partici-
ating centre and to allow research projects at local and national

evels.
Obtaining a sustainable high-quality national registry for coro-

ary disease is a major goal of all cardiovascular guidelines, to
onitor patterns of care, healthcare effectiveness and safety, and to

mprove clinical outcomes [13]. Numerous experiences have been
aunched into this venture, and some have been operational for

ore than 20 years, such as the National Cardiovascular Data Reg-
stry (NCDR; USA), the British Cardiovascular Intervention Society

BCIS; UK), the Japanese PCI registry (Japan) and SCAAR (Sweden)
14–17]. Standardized data collection, integrated tools for rapid
eedback to participating centres, electronic data capture (with
lausibility controls and highlighting of incorrectly entered data),

217351). It is forbidden and illegal to distribute this document.
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Figure 2. Trends in invasive coronary angiography and percutaneous coronary intervention (PCI), according to clinical status, in the France PCI registry, between 2014 and
2022.  PCI for stable coronary artery disease represents only 55% of PCIs. NSTEMI: non-ST-segment elevation myocardial infarction; STEMI: ST-segment elevation myocardial
infarction.
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Figure 3. Number of percutaneous coronary interventions (PCIs), according to clin
remains the most predominant reason for PCI, and is the most striking finding. N
myocardial infarction.

consecutive enrolment of patients for representativity and report-
ing of all collected data are the mandatory conditions for successful
and sustainable surveys [18].

A previous aborted attempt to create a national French PCI
registry inspired the France PCI team to build an original method-

ology for a sustainable project [19]. First, this includes high-quality
data collection, with systematic remote monitoring and on-site
personnel provision. Second, an easy and friendly interface with
low constraints is needed to ensure centre adherence. Third,
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esentation, in the Centre-Val de Loire (CVL) region. Stable coronary artery disease
: non-ST-segment elevation myocardial infarction; STEMI: ST-segment elevation

roviding rapid feedback with self-evaluation tools is essential
t the level of each participating centre [20–22]. Fourth, cutting
ost-expenditure is another essential goal. Human resources for
ollow-up and monitoring are the guarantee of data quality, but
epresent 80% of the registry’s budget. We  have evaluated a cost

er procedure of D 16, one of the lowest compared with the NCDR
$ 248 estimated/procedure) or a fortiori with a randomized study
D 26,000/patient) [23,24]. Fifth, all involved participants should
e convinced that it is a gainful project. Health establishments
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Figure 4. One-month mortality after percutaneous coronary intervention (PCI), a
elevation myocardial infarction; OECD: Organisation for Economic Cooperation and
ST-segment elevation myocardial infarction.

should embrace such a project, which provides quality indicator
assessment with subsequent improvement in quality of care and
creates incentives for local research projects. Health authorities
need reliable online data for epidemiological or medicoeconomic
studies, planning care offers, health alerts and assessment of care
relevance delivered by interventional cardiologists, with the goal
of improving quality of care and patient prognosis. Ten quality
indicators have been discussed, selected and ranked by the France
PCI scientific committee (Table 1). Dedicated queries have been
set up, so that quality indicators can be assessed directly by each
centre and compared with the global survey.

What are the future perspectives?

Involving patients as active participants in the long-term follow-
up process is a key step and can be achieved by the use of connected
web applications. Our aim is to cut down time-consuming phone
calls for participant follow-up to < 20% [25]. Matching our reg-
istry with medicoadministrative databases (Système National des
Données de Santé [SNDS]), including the patient’s vital status (Cen-
tre d’Épidemiologie sur les Causes Médicales de Décès [CépiDC]),
procedures and hospitalization (Programme de Médicalisation des
Systèmes d’Information [PMSI]) or treatments (Caisse Primaire
d’Assurance Maladie [CPAM]), via a health data hub is the second

goal. This should allow long-term mortality and medication follow-
up beyond 1 year, without significant additional cost. Expansion
to all 200 French PCI centres should be achieved within the com-
ing years, with the consistent support of the local ARS, which may

t
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ing to clinical presentation, in the France PCI registry. NSTEMI: non-ST-segment
opment (Organisation de coopération et de développement économiques); STEMI:

rigger aggregation of all French regions by 2027. By this time,
he France PCI project will have become an exhaustive nationwide
egistry, although it is already representative of the French PCI pop-
lation. The all-electronic architecture of the registry should pave
he way  for nested randomized trials, as has already been done in
CAAR [26]. This mega database may  also be used as an efficient tool
o predict cardiovascular events, with the help of artificial intelli-
ence and machine learning, and also acts as a whistleblower for
he medical authorities. This was  demonstrated during the COVID-
9 pandemic and may  happen again with fractional flow reserve
tilization as a result of its positive impact on 1-year survival in
he stable PCI population in our registry. Diagnostic approach is a
ast-moving field, and non-invasive imaging tools are now being
onsidered as first-line approaches. We  are therefore considering
dding coronary computed tomography angiography within the
urvey, as its use grows each year.

onclusions

France PCI is a contemporary national registry for interven-
ional cardiology; its fully automated electronic architecture, with a
edicated onsite clinical research supply, yields a high-quality, low-
ost, daily updated database. In addition, online scoring tools allow
omparison, objective evaluation and improvement of clinical prac-

ice in all participating centres. In the future, merging the France
CI registry with medicoeconomic databases will enable long-term
ollow-up and expansion of data collection, which may pave the
ay for nested randomized scientific studies (Central illustration).
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Central illustration. France PCI. ACS: acute coronary syndrome; F-U:
coronary intervention; RRCT: registry-based randomized controlled tria
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 follow-up; ICA: invasive coronary angiography; PCI: percutaneous
l; SNDS: Système National des Données de Santé.

217351). It is forbidden and illegal to distribute this document.



[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

France PCI. Med  Hum Pathol 2022 [dumas-03841717] https://dumas.ccsd.
cnrs.fr/dumas-03841717.

© 2023 Else
G. Rangé, P. Motreff, H. Benamer et al. 

Sources of funding

The France PCI registry is funded by three regional health agen-
cies in Centre-Val de Loire, Normandie and Auvergne-Rhône-Alpes,
the Ministry of Health and the cardiac research unit of Les Hôpitaux
de Chartres. The sponsors were not involved in the study design
and progression, data collection and management, data analyses
and interpretation, or in the preparation, review and approval of
the manuscript.

Acknowledgments

The authors thank all interventional cardiologists and research
assistants participating in the registry. We  also thank the SFC and
its interventional cardiology representative group (GACI) for their
support.

Disclosure of interest

The authors declare that they have no competing interest.

Appendix A. Supplementary data

Supplementary data associated with this article can be found, in
the online version, at https://doi.org/10.1016/j.acvd.2023.08.005.

References

[1] OECD. Health at a glance 2021: OECD indicators. Paris: OECD Publishing; 2021.
Available at: https://doi.org/10.1787/ae3016b9-en.

[2] Gitt AK, Bueno H, Danchin N, Fox K, Hochadel M,  Kearney P, et al. The role of
cardiac registries in evidence-based medicine. Eur Heart J 2010;31:525–9.

[3] Dawson LP, Biswas S, Lefkovits J, Stub D, Burchill L, Evans SM,  et al. Charac-
teristics and quality of national cardiac registries: a systematic review. Circ
Cardiovasc Qual Outcomes 2021;14:e007963.

[4] Range G, Chassaing S, Marcollet P, Saint-Etienne C, Dequenne P, Goralski M,  et al.
The  CRAC cohort model: a computerized low cost registry of interventional
cardiology with daily update and long-term follow-up. Rev Epidemiol Sante
Publique 2018;66:209–16.

[5] France PCI registry. Annual reports. Available at: https://www.francepci.com/
rapport-activit%C3%A9-newsletter.

[6] Hakim R, Revue E, Saint Etienne C, Marcollet P, Chassaing S, Decomis MP,  et al.
Does helicopter transport delay prehospital transfer for STEMI patients in rural
areas? Findings from the CRAC France PCI registry. Eur Heart J Acute Cardiovasc
Care 2020;9:958–65.

[7] Range G, Hakim R, Beygui F, Angoulvant D, Marcollet P, Godin M, et al. Incidence,

delays, and outcomes of STEMI during COVID-19 outbreak: Analysis from the
France PCI registry. J Am Coll Emerg Physicians Open 2020;1:1168–76.

[8] Range G, Hakim R, Motreff P. Where have the ST-segment elevation myocar-
dial infarctions gone during COVID-19 lockdown? Eur Heart J Qual Care Clin
Outcomes 2020;6:223–4.

[

497

vier Masson SAS.All rights reserved. - Document downloaded on 09/11/2023 by Faucher Stéphanie (1
Archives of Cardiovascular Disease 116 (2023) 489–497

[9] Adjedj J, Morelle JF, Saint Etienne C, Fichaux O, Marcollet P, Decomis MP,
et  al. Clinical impact of FFR-guided PCI compared to angio-guided PCI from
the  France PCI registry. Catheter Cardiovasc Interv 2022;100:40–8.

10] Hong D, Lee SH, Shin D, Choi KH, Kim HK, Park TK, et al. Prognosis and medical
cost of measuring fractional flow reserve in percutaneous coronary interven-
tion. JACC Asia 2022;2:590–603.

11] Parikh RV, Liu G, Plomondon ME,  Sehested TSG, Hlatky MA,  Waldo SW,  et al.
Utilization and outcomes of measuring fractional flow reserve in patients with
stable ischemic heart disease. J Am Coll Cardiol 2020;75:409–19.

12] Volz S, Dworeck C, Redfors B, Petursson P, Angeras O, Gan LM,  et al. Survival of
patients with angina pectoris undergoing percutaneous coronary intervention
with intracoronary pressure wire guidance. J Am Coll Cardiol 2020;75:2785–99.

13] Bufalino VJ, Masoudi FA, Stranne SK, Horton K, Albert NM,  Beam C, et al. The
American Heart Association’s recommendations for expanding the applications
of  existing and future clinical registries: a policy statement from the American
Heart Association. Circulation 2011;123:2167–79.

14] National Cardiovascular Data Registry. Available at: https://cvquality
.acc.org/NCDR-Home.

15] Jernberg T, Attebring MF,  Hambraeus K, Ivert T, James S, Jeppsson A, et al. The
Swedish Web-system for enhancement and development of evidence-based
care in heart disease evaluated according to recommended therapies (SWEDE-
HEART). Heart 2010;96:1617–21.

16] Ludman PF, British Cardiovascular Intervention Society. British Cardiovascular
Intervention Society Registry for audit and quality assessment of percutaneous
coronary interventions in the United Kingdom. Heart 2011;97:1293–7.

17] Sawano M, Yamaji K, Kohsaka S, Inohara T, Numasawa Y, Ando H, et al. Con-
temporary use and trends in percutaneous coronary intervention in Japan: an
outline of the J-PCI registry. Cardiovasc Interv Ther 2020;35(3):218–26.

18] Biswas S, Lefkovits J, Liew D, Gale CP, Reid CM,  Stub D. Characteristics of national
and  major regional percutaneous coronary intervention registries: a structured
literature review. EuroIntervention 2018;14:1112–20.

19] Puymirat E, Blanchard D, Perier MC,  PiaDonataccio M, Gilard M, Lefevre T, et al.
Study design and baseline characteristics of the national observational study
of diagnostic and interventional cardiac catheterization by the French Society
of  Cardiology. Am J Cardiol 2013;112:336–42.

20] Campanella P, Vukovic V, Parente P, Sulejmani A, Ricciardi W,  Specchia ML.
The impact of public reporting on clinical outcomes: a systematic review and
meta-analysis. BMC  Health Serv Res 2016;16:296.

21] Fernandez G, Narins CR, Bruckel J, Ayers B, Ling FS. Patient and physician per-
spectives on public reporting of mortality ratings for percutaneous coronary
intervention in New York State. Circ Cardiovasc Qual Outcomes 2017:10.

22] Waldo SW,  McCabe JM,  O’Brien C, Kennedy KF, Joynt KE, Yeh RW.  Associ-
ation between public reporting of outcomes with procedural management
and  mortality for patients with acute myocardial infarction. J Am Coll Cardiol
2015;65:1119–26.

23] Moore TJ, Zhang H, Anderson G, Alexander GC. Estimated costs of pivotal trials
for novel therapeutic agents approved by the US Food and Drug Administration,
2015-2016. JAMA Intern Med  2018;178:1451–7.

24] Wadhera RK, O’Brien CW,  Joynt Maddox KE, Ho KKL, Pinto DS, Resnic FS, et al.
Public reporting of percutaneous coronary intervention outcomes: institutional
costs and physician burden. J Am Coll Cardiol 2019;73:2604–8.

25] Blanchard C. Suivi connecté des patients traités par angioplastie coro-
naire : étude pilote à partir d’une application dédiée et du registre
26] Lagerqvist B, Frobert O, Olivecrona GK, Gudnason T, Maeng M, Alstrom P, et al.
Outcomes 1 year after thrombus aspiration for myocardial infarction. N Engl J
Med  2014;371:1111–20.

217351). It is forbidden and illegal to distribute this document.

http://dx.doi.org/10.1016/j.acvd.2023.08.005
https://doi.org/10.1787/ae3016b9-en
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0140
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0140
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0140
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0140
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0140
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0140
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0140
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0140
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0140
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0140
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0140
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0140
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0140
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0140
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0140
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0140
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0140
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0140
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0140
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0140
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0140
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0140
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0140
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0140
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0140
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0140
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0140
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0140
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0145
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0145
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0145
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0145
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0145
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0145
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0145
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0145
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0145
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0145
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0145
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0145
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0145
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0145
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0145
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0145
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0145
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0145
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0145
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0145
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0145
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0145
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0145
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0145
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0145
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0145
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0145
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0145
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0145
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0145
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0150
https://www.francepci.com/rapport-activit%C3%A9-newsletter
https://www.francepci.com/rapport-activit%C3%A9-newsletter
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0160
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0165
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0170
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0170
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0170
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0170
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0170
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0170
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0170
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0170
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0170
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0170
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0170
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0170
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0170
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0170
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0170
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0170
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0170
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0170
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0170
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0170
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0170
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0170
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0170
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0170
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0170
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0170
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0170
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0170
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0175
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0180
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0185
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0190
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0195
https://cvquality.acc.org/NCDR-Home
https://cvquality.acc.org/NCDR-Home
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0205
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0210
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0210
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0210
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0210
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0210
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0210
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0210
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0210
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0210
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0210
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0210
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0210
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0210
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0210
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0210
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0210
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0210
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0210
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0210
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0210
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0210
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0210
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0210
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0210
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0210
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0210
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0210
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0210
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0215
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0220
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0220
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0220
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0220
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0220
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0220
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0220
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0220
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0220
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0220
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0220
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0220
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0220
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0220
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0220
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0220
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0220
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0220
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0220
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0220
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0220
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0220
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0220
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0220
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0220
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0220
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0220
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0220
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0220
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0220
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0225
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0230
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0230
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0230
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0230
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0230
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0230
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0230
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0230
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0230
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0230
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0230
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0230
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0230
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0230
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0230
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0230
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0230
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0230
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0230
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0230
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0230
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0230
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0230
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0230
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0230
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0230
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0230
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0230
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0230
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0230
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0235
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0240
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0245
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0245
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0245
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0245
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0245
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0245
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0245
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0245
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0245
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0245
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0245
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0245
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0245
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0245
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0245
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0245
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0245
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0245
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0245
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0245
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0245
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0245
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0245
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0245
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0245
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0245
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0245
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0245
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0245
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0245
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0245
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0245
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0250
https://dumas.ccsd.cnrs.fr/dumas-03841717
https://dumas.ccsd.cnrs.fr/dumas-03841717
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0260
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0260
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0260
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0260
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0260
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0260
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0260
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0260
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0260
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0260
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0260
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0260
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0260
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0260
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0260
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0260
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0260
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0260
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0260
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0260
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0260
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0260
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0260
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0260
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0260
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0260
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0260
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0260
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0260
http://refhub.elsevier.com/S1875-2136(23)00169-9/sbref0260

	The France PCI registry: Design, methodology and key findings
	Abbreviations
	Background
	Methods
	Study design and participants
	Study organization
	Participating centres and participants
	Recruitment and data collection
	Clinical follow-up
	Data quality control and completeness
	Database access and centre feedback

	Ethics
	Promotion and fundings
	Statistical analysis

	Results
	Number of participants and key trends
	Key timelines
	Early local experience: prehospital STEMI transfer in rural areas
	Regional survey during the coronavirus disease 2019 (COVID-19) pandemic

	Nationwide study: Clinical impact of fractional flow reserve-guided versus angiography-guided PCI

	Discussion
	Study objectives
	What are the future perspectives?

	Conclusions
	Sources of funding
	Disclosure of interest
	Acknowledgments
	Appendix A Supplementary data
	References


