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Impact of time of intervention in patients with NSTEMI.
The IMPACT-TIMING-GO trial design
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ABSTRACT

Introduction and objectives: The optimal time to perform a diagnostic coronary angiography in patients admitted due to non-ST-seg-
ment elevation acute coronary syndrome (NSTEACS) and start pretreatment with dual antiplatelet therapy is controversial. Our
study aims to identify the current diagnostic and therapeutic approach, and clinical progression of patients with NSTEACS in our
country.

Methods: The IMPACT-TIMING-GO trial (Impact of time of intervention in patients with myocardial infarction with non-ST segment
elevation. Management and outcomes) is a national, observational, prospective, and multicenter registry that will include consec-
utive patients from 24 Spanish centers with a clinical diagnosis of NSTEACS treated with diagnostic coronary angiography and
with present unstable or causal atherosclerotic coronary artery disease. The study primary endpoint is to assess the level of
compliance to clinical practice guidelines in patients admitted due to NSTEACS undergoing coronary angiography in Spain, describe
the use of antithrombotic treatment prior to cardiac catheterization, and register the time elapsed until it is performed. Major
adverse cardiovascular events will also be described like all-cause mortality, non-fatal myocardial infarction and non-fatal stroke,
and the rate of major bleeding according to the BARC (Bleeding Academic Research Consortium) scale at 1- and 3-year follow-up.
Results: This study will provide more information on the impact of different early management strategies in patients admitted
with NSTEACS in Spain, and the degree of implementation of current recommendations into the routine clinical practice. It will
also provide information on these patients’ baseline and clinical characteristics.
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Conclusions: This is the first prospective study conducted in Spain that will be reporting on the early therapeutic strategies—both
pharmacological and interventional—implemented in our country in patients with NSTEACS after the publication of the 2020

European guidelines, and on the clinical short- and long-term outcomes of these patients.

Keywords: Acute coronary syndrome. Acute myocardial infarction. Non-ST-segment elevation acute coronary syndrome. Dual antiplatelet
therapy. Pretreatment. Early invasive strategy. ESC guidelines. Diabetes mellitus. Hemorrhage. Revascularization.

Impacto del tiempo de intervenciéon en pacientes con IAMSEST: diseno

del estudio IMPACT-TIMING-GO

RESUMEN

Introduccion y objetivos: El momento 6ptimo para la realizacién de un cateterismo diagnéstico en pacientes con sindrome coronario
agudo sin elevacion del segmento ST (SCASEST) y la necesidad de pretratamiento con doble antiagregacién son motivo de contro-
versia. Este estudio pretende conocer el abordaje diagnoéstico y terapéutico actual, asi como la evolucién clinica de los pacientes
con SCASEST en Espana.

Meétodos: El estudio IMPACT of Time of Intervention in patients with Myocardial Infarction with Non-ST seGment elevation. ManaGement
and Outcomes (IMPACT-TIMING-GO) es un registro nacional observacional, prospectivo y multicéntrico, que incluird pacientes
consecutivos con diagndstico de SCASEST tratados con coronariografia diagndstica y que presenten enfermedad coronaria ateros-
clerética inestable o causal en 24 centros espanoles. El objetivo primario del estudio es conocer el grado de cumplimiento de las
recomendaciones de las guias de préactica clinica en pacientes que ingresan por SCASEST tratados con coronariografia en Espaifia,
describir el uso del tratamiento antitromboético antes del cateterismo y determinar el tiempo hasta este en la practica clinica real.
Se describiran también los eventos adversos cardiovasculares mayores: mortalidad por cualquier causa, infarto no fatal e ictus no
fatal, y también la incidencia de hemorragia mayor segin la escala BARC (Bleeding Academic Research Consortium) durante el
seguimiento a 1 y 3 afos.

Resultados: Este registro permitird mejorar el conocimiento en relacioén con el abordaje terapéutico inicial en pacientes que ingresan
por SCASEST en Espaifia. Contribuird a conocer sus caracteristicas basales y su evolucién clinica, asi como el grado de adherencia
y cumplimiento de las recomendaciones de las que se dispone actualmente.

Conclusiones: Se trata del primer estudio prospectivo realizado en Espafia que permitira conocer las estrategias terapéuticas
iniciales, tanto farmacologicas como intervencionistas, que se realizan en nuestro pais en pacientes con SCASEST tras la publicacién

de las guias europeas de 2020, y la evolucién clinica de estos pacientes a corto y largo plazo.

Palabras clave: Sindrome coronario agudo. Infarto agudo de miocardio. Sindrome coronario agudo sin elevaciéon del segmento ST. Doble
antiagregacion plaquetaria. Pretratamiento. Coronariografia precoz. Guia ESC. Diabetes mellitus. Hemorragia. Revascularizacion.

Abbreviations

IMPACT-TIMING-GO: Impact of Time of Intervention in patients with Myocardial Infarction with non-ST segment elevation ManaGe-
ment and Outcomes. SCA: sindrome coronario agudo. SCASEST: sindrome coronario agudo sin elevaciéon del segmento ST.

INTRODUCTION

Ischemic heart disease is the leading cause of mortality in devel-
oped countries.! The rate of acute coronary syndrome (ACS),
specially non-ST-segment elevation ACS (NSTEACS), has increased
over the last few years, in part, due to the ageing of the popula-
tion.>® Given the underlying pathophysiology* patients receive
specific antithrombotic treatment, and invasive approach is used in
most of the cases.!* The new guidelines published by the European
Society of Cardiology (ESC) on the management of NSTEACS!
include changes compared to the guidelines published back in 2016.
The most significant ones include antithrombotic treatment, the
revascularization strategy, and several controversial innovations.

In the guidelines published in 2020, early cardiac catheterization
within the first 24 hours after admission was advised (level of
evidence TA) in patients diagnosed with acute myocardial infarction
with GRACE scores (Global Registry of Acute Coronary Events)
> 140 or dynamic electrocardiographic changes suggestive of isch-
emia.! Also, the previous window of recommendation of 0 to 72 hours
for moderate risk patients is now gone.* On the other hand, the

systematic use of pretreatment at admission with an P2Y, inhibitor
antiplatelet drug (ticagrelor, prasugrel or clopidogrel) in patients to
be treated with an early invasive strategy is now ill-advised.!

The objective of the IMPACT registry (Time of intervention in
patients with myocardial infarction with non-ST segment elevation,
management and outcomes [IMPACT-TIMING-GO]) is to get the
big picture on the current treatment of NSTEACS, in Spain, in
association with catheterization times, use of pretreatment in these
patients, and describe the possible prognostic implications of the
different strategies used in real life.

METHODS

Study design and population

This is an observational, prospective, multicenter, and nationwide
registry that will include all consecutive patients admitted with a

diagnosis of NSTEACS to the different participant centers, treated
with diagnostic coronary angiography, and with unstable or causal
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Figure 1. Map with the Spanish participant centers in the IMPACT-TIMING-GO registry.

atherosclerotic disease regardless of further treatment administered by
the heart team. The baseline characteristics of the patients included,
and their clinical progression regarding in-hospital events will be
studied. Patients will undergo a 1-and-3-year clinical follow-up period.

This registry has been promoted by the Spanish Society of Cardi-
ology Young Cardiologists Working Group with scientific support
from the Spanish Society of Cardiology Research Agency. Also, it
has been approved by different Research Ethics Committees with
drugs from all the participant hospitals. Finally, it has been designed
according to the STROBE checklist for observational studies.

The list of centers that will eventually participate in the registry is
shown on figure 1. Inclusion and exclusion criteria are shown on
table 1. The presence of elevated markers of myocardial damage
or electrocardiographic changes is not mandatory. Patients with a
clinical diagnosis of unstable angina can be included as long as
coronary angiography confirms the clinical diagnosis.

Endpoints
The study primary endpoint is to know the degree of compliance

of the recommendations included in the clinical practice guide-
lines in patients admitted due to NSTEACS treated with coronary

angiography, in Spain, describe the use of antithrombotic treatment
before cardiac catheterization, and the time elapsed until it is
performed in the real-world clinical practice.

The secondary endpoints are:

- To describe the baseline, clinical, and epidemiological charac-
teristics of the study population.

- To study the rates of cardiovascular mortality, new revascular-
ization, stent thrombosis, and hospitalizations due to heart
failure during admission and at the 1-and-3-year follow-up.

- To describe major cardiovascular adverse events of all-cause
mortality, non-fatal stroke, non-fatal infarction, and the rate of
major bleeding grades 3, 4, and 5 according to the BARC scale
(Bleeding Academic Research consortium.’) Data will be
analyzed during admission and at the 1-and-3-year follow-up.

- To know the medical treatment at discharge and at follow-up
of patients discharged in Spain after NSTEACS.

- To know the degree of control of the different cardiovascular
risk factors associated with the endpoints defined in the ESC
guidelines 2021 on prevention of cardiovascular disease in the
routine clinical practice.®
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Table 2. Definitions of target variables

Inclusion criteria

Variable Definition

NSTEACS with in-hospital invasive treatment regardless of when it is performed.

All-cause mortality All deaths regardless of their cause.

Evidence of causal or unstable atherosclerotic disease.

Age > 18 years.

Capacity to give informed consent.

Exclusion criteria

Minors and those who withdraw their consent to be included or followed at any
time during the study.

Assessment of myocardial damage markers associated with type 2 myocardial
infarction.

Patients without any signs of coronary artery disease including those with
myocarditis, Prinzmetal angina, takotsubo syndrome or MINOCA.

Patients diagnosed with spontaneous coronary artery dissection.

Patients with complete left bundle branch block or pacemaker rhythm on the
electrocardiogram performed at admission.

Patients with a valve heart disease eligible for surgery.

Patients with a known past medical history of diffuse coronary artery disease
noneligible for revascularization.

Patients with known or confirmed allergy to some antiplatelet drug.

Cardiovascular All deaths of vascular causes both cardiac (heart failure/
death shock; malignant arrhythmias; myocardial infarction) and
non-coronary vascular including cerebrovascular disease,
pulmonary embolism, aneurysms/aortic dissections, acute
ischemia of lower limbs, etc.
All sudden deaths of unknown causes will be adjudicated
as cardiovascular death.

Non-cardiac death All deaths that do not meet the previous definition like
deaths due to infections, cancer, pulmonary diseases,

accidents, suicide or trauma.

It is defined based on the criteria established in the 41"
and current Universal definition.* Therefore, patients with
type 2 infarction, extracardiac causes or without elevated
markers of myocardial damage were excluded.

Myocardial
infarction

Stroke/Transient
ischemic attack

New-onset neurological, focal or global deficit due
to ischemia or hemorrhage, and as long as it is part
of diagnostic judgement at hospital discharge.

Defined based on the Academic Research Consortium
of randomized clinical trials with stents.”

Stent thrombosis

New All unscheduled revascularizations performed after
revascularization hospital discharge, whether surgical or percutaneous,
including target vessel failure and target lesion failure.

IMPACT-TIMING-GO, IMPACT of time of intervention in patients with myocardial infarc-
tion with non-ST segment elevation. Management and outcomes; MINOCA, Myocardial
infarction with non-obstructive coronary artery disease; NSTEACS, non-ST-segment
elevation acute coronary syndrome.

Data curation and definitions

Data will be collected prospectively by trained medical investiga-
tors from each participant center in a specific standard form.
Demographic data, the baseline clinical characteristics, and all
analytical, electrocardiographic, and echocardiographic data will be
included as well.

Similarly, data on disease progression and the in-hospital stay,
indication for coronary angiography and when it is be performed,
type of treatment received (conservative, stent implantation or
revascularization surgery), and the in-hospital complications
occurred (hemorrhages and severity, heart failure or shock, rein-
farction, stroke, confusional state, mechanical and arrhythmic
complications, infectious complications requiring antibiotic therapy,
and mortality causes) will be collected. Finally, the medical treat-
ment at hospital discharge and level of compliance of the current
recommendations based on the clinical practice guidelines will be
studied too.

The definitions of the variables are shown on table 2.78

Follow-up

Clinical follow-up to detect events will be conducted by medical
investigators through on-site visits, health record reviews or phone
calls with the patient, family members or treating physician at 1
and 3 years. Clinical variables, functional class, and additional
variables (analytical, electrocardiographic, and echocardiographic,
and treatment received) will be included. The overall mortality rate
and its causes, need of emergency hospitalization (duration > 24
hours) and its causes, and the rates of non-fatal infarction and

Admission due to
heart failure

Unscheduled hospital admission > 24 hours with a primary
diagnosis of heart failure based on the current defintion.?

stroke will be collected as well. All deaths due to myocardial
infarction, sudden death or heart failure will be considered cardio-
vascular deaths.

Sample size estimate

Taking the events seen in previous studies with a population of
similar characteristics as the reference,®!* a sample size of 800
patients will be enough to know the baseline characteristics of the
study population, and the therapeutic approach currently used in
Spain in our routine clinical practice. Patients lost to follow-up will
be handled by multiple imputation.

Statistical analysis

Categorical variables will be expressed as number and percentage.
Quantitative variables will be expressed as mean * standard devi-
ation. Quantitative variables with normal distribution will be
expressed as median and interquartile range [25%-75%]. The normal
distribution of quantitative variables will be assessed using the
Kolmogorov-Smirnoff test. Regarding the reference variables,
Student ¢ test will be used to compare quantitative variables, and
the chi-square test or Fisher's exact test, if applicable, to compare
categorical variables. Statistical analysis will be performed using
the SPSS statistical software version 22.0 (IBM Corp., Armonk,
United States).

Specific studies on subgroups of special interest will be conducted:
feminine sex, patients > 75 years, those with GRACE scores > 140,
diabetic patients, those with a past medical history of renal failure,
with an indication for chronic oral anticoagulation, with multivessel
disease, acute myocardial infarction, ventricular dysfunction
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according to the current clinical practice guidelines and based
on the day of admission (holiday vs working day), and patients
who require transfer to tertiary centers to receive a coronary
angiography.

Ethical principles

Inclusion in the study will not imply changes to the patients’
treatment. Instead, it will follow the routine clinical practice and
the recommendations set forth by the current clinical practice
guidelines. Therefore, antithrombotic treatment and additional
examinations including the need for a coronary angiography and
the time it is performed will all be decided by the heart team based
on the routine clinical practice. Coronary angiography, vascular
access, antithrombotic treatment during the procedure, and the
material and devices used will all be decided by the treating oper-
ator in charge of the case. All patients will sign a written informed
consent form before being included in the study that will be
conducted in full compliance with the Declaration of Helsinki. This
study will also observe all legal regulations applicable to this type
of studies and follow the good clinical practice rules while being
conducted.

DISCUSSION

The IMPACT-TIMING-GO registry will give us information on the
current real-world management of patients with NSTEACS with
invasive treatment and causal coronary artery disease, which will
allow us to assess the degree of implementation of the current
recommendations of ESC guidelines 2020 on cardiac catheteriza-
tions performed within the first 24 hours and no pretreatment with
P2Y , inhibitors. Similarly, different prognostic differences that
early invasive treatment and no pretreatment could have in the real
life of patients diagnosed with NSTEACS could be suggested.

Despite the clinical practice guidelines recommendations on the
invasive treatment of patients with NSTEACS, the main clinical
trials published to this date have been unable to demonstrate any
clear benefits from systematic early invasive treatment.”!* The
VERDICT trial,® published in 2018, randomized 2147 patients with
NSTEACS on a 1:1 ratio to receive early (< 12 hours) or delayed
(48 to 72 hours) cardiac catheterization. No significant differences
were found in the composite endpoint of major cardiovascular
events at 4-year follow-up. However, in the subgroup of patients
with GRACE scores > 140 statistically significant differences were
seen favorable to the early strategy regarding major adverse cardio-
vascular events (hazard ratio, 0.81; 95% confidence interval, 0.67-
1.01; P = .023). Consistent with this, the TIMACS clinical trial'®
published in 2008 of 3031 patients with NSTEACS found no differ-
ences in the primary endpoint when early invasive strategy (< 24
hours) and delayed approach (> 36 hours) were compared, except
for, once again, in patients with GRACE scores > 140. Other
randomized clinical trials with fewer patients show contradictory
results'"'* some without significant differences.’® Also, in many
cases, the results favorable to the early strategy are associated with
refractory ischemia, not with hard endpoints like cardiovascular
mortality or non-fatal myocardial infarction. In Spain, evidence on
the management of NSTEACS is prior to the current clinical prac-
tice guidelines,'®!” and the most recent registry is retrospective,
which is suggestive of a possible mortality benefit in patients with
GRACE scores > 140.'® Over the last 2 decades, in our country,
the use of an invasive strategy in patients with NSTEACS has
increased significantly from 20% in the MASCARA registry in
2005 up to 80% in the DIOCLES study from 2012.'7 However,
evidence is scarce on catheterization times, our capacity to adapt
to current recommendations (the median time of the DIOCLES trial
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was 3 days), the possible impact this time reduction can have, and
on the consequencies from not starting antiplatelet pretreatment in
patients who don’t meet the times recommended.

On the other hand, the current formal recommendation from the
clinical practice guidelines of not pretreating systematically with a
P2Y,, inhibitor (level of recommendation IIIA') patients on early
invasive treatment is mainly based on 3 clinical trials and their
meta-analysis.'” In the ACCOAST trial, pretreatment with prasugrel
did not reduce thrombotic events in patients with NSTEMI.
However, cardiac surgery-related and potentially fatal hemorrhages
increased.?” We should mention that the median time elapsed since
the prasugrel loading dose until the coronary angiography was
performed was 4 hours. In the ISAR-REACT 5 trial published in
2019, a non-pretreatment strategy with prasugrel in patients with
ACS vs pretreatment with ticagrelor proved superior regarding the
primary endpoint of thrombotic events with a tendency towards
fewer hemorrhagic events.”’ We should mention that the intrinsic
effect of the drug used should not be obviated or else the fact that
the median time elapsed since randomization until the prasugrel
loading dose was received in the non-pretreatment group was 60
minutes. Finally, the first study that compared 2 different pretreat-
ment strategies vs the intraoperative administration of ticagrelor
did not show any clear benefits regarding thrombosis or a delete-
rious effect of pretreatment regarding bleeding.?? Once again, the
median time elapsed until the cardiac catheterization was performed
was < 24 hours since hospital admission (23 hours). Surprisingly,
clinical practice guidelines leave the door opened to a weak level
of recommendation (IIbC) regarding pretreatment of patients in
whom early catheterization < 24 hours is not possible.!

In conclusion, current recommendations on early invasive treat-
ment and no antiplatelet pretreatment in patients with NSTEACS
are controversial and can also be difficult to implement in the
routine clinical practice in our setting. The ultimate objective of
the IMPACT-TIMING-GO registry is to shed light on the current
management of NSTEACS in Spain. After the impact that the
COVID-19 pandemic has had on the general structure of the health-
care system and the drop in the number of interventional proce-
dures performed in 2020,% we should expect to see pre-pandemic
numbers in 2022 and cath labs and cardiac surgery intensive care
units going back to normal. Therefore, moment seems ripe to
conduct a real-world registry.

CONCLUSIONS

The IMPACT-TIMING-GO registry is the first prospective study
ever conducted in Spain that will be giving us information on the
early therapeutic strategies—both pharmacological and interven-
tional—performed in our country in patients with NSTEACS after
the publication of the ESC guidelines 2020, and the impact of these
and other measures indicated in these patients at follow-up.
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WHAT IS KNOWN ABOUT THE TOPIC?

— The management of patients with NSTEACS includes dual
antiplatelet therapy with a P2Y, inhibitor and, in most cases,
invasive approach through cardiac catheterization for
further revascularization. The current ESC clinical practice
guidelines recommend early invasive approach (<24 hours)
and no pretreatment systemically though both aspects are
still controversial.

— The degree of implementation of such recommendations in
the routine clinical practice, in Spain, is still unknown.

WHAT DOES THIS STUDY ADD?

— This study will improve our knowledge on early therapeutic
approach, and its prognostic impact in patients admitted
due to NSTEACS in Spain.

— Also, it will bring us information on the characteristics
and clinical evolution of these patients in association with
the recommendations and therapeutic targets we have
today.
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