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ABSTRACT

Background: We conducted a multicenter registry to analyze the diagnostic and therapeutic approach to all types of acute coronary
syndromes; this registry is the first to provide detailed information on conditions without significant epicardial coronary artery
disease. Knowing the reality of current medical practice is important to find opportunities for improvement.

Methods: Patients hospitalized for acute coronary syndrome between January and August 2022 in 15 centers of Argentina, with
high-sensitivity cardiac troponin, coronary care unit, and catheterization laboratory available 24 hours, were prospectively recorded.
Results: A total of 984 consecutive patients were included, 22.2% with unstable angina, 39.1% with non-ST-segment elevation myo-
cardial infarction (NSTEMI) and 24.1% with ST-segment elevation myocardial infarction (STEMI). Additionally, 4.1% presented as
type 2 AMI, 1.2% as myocarditis, 0.7% as Takotsubo syndrome and 8.6% as myocardial infarction with non-obstructive coronary
arteries (MINOCA). Median age was 66 years [interquartile range (IQR) 56.5-74] and 75.3% were men. An early invasive manage-
ment was used in 84% of patients without ST segment elevation, and 76.5% of them had significant coronary artery disease. During
hospitalization, 2.84% of the patients presented reinfarction, 2.43% recurrent angina, 2% postinfarction angina and 0.5% stent
thrombosis. Bleeding events occurred in 4.4% of the patients, and overall in-hospital mortality was 3.76%.

Conclusions: The registry has a good representation of the spectrum of patients with initial suspicion of "acute coronary syndrome",
managed in centers with an invasive initial strategy and with low rate of in-hospital complications and acceptable overall mortality.
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RESUMEN

Introduccion: Realizamos un registro multicéntrico para analizar el abordaje diagnédstico y terapéutico de todos los tipos de sindro-
mes coronarios agudos; este registro es el primero en abordar en detalle aquellos cuadros que cursan sin enfermedad coronaria epi-
cardica significativa. Es importante conocer la realidad del actual accionar médico con el objeto de hallar oportunidades de mejora.
Material y métodos: Se registraron en forma prospectiva pacientes hospitalizados por sindrome coronario agudo en 15 centros de
Argentina, con diagndstico con troponina ultrasensible, servicio de unidad coronaria y hemodinamia disponible las 24 horas, entre
enero y agosto de 2022.

Resultados: Se incluyeron 984 pacientes consecutivos, un 22,2% con angina inestable, 39,1% con infarto agudo de miocardio sin
elevacion del segmento ST (IAMSEST) y 24,1% con infarto agudo de miocardio con elevaciéon del segmento ST (IAMCEST). Por
otro lado, el 4,1% se presenté como infarto de tipo 2, 1,2% como miocarditis, 0,7% como sindrome de Takotsubo y 8,6% como infarto
de miocardio con enfermedad coronaria no obstructiva (MINOCA). La mediana (rango intercuartilico, RIC) de edad fue de 66 anos
(56,5-74), con un 75,3 % de pacientes de sexo masculino. El manejo inicial de los pacientes sin elevacién del segmento ST fue invasivo
en el 84%, con una tasa de enfermedad coronaria significativa del 76,5%. En cuanto a la evolucién intrahospitalaria, las complicacio-
nes isquémicas mads relevantes fueron el reinfarto (2,84%), angina recurrente (2,4%), angina post infarto (2%) y trombosis intra stent
(0,5%). El porcentaje de eventos hemorragicos totales fue de 4,4% y la mortalidad intrahospitalaria total fue de 3,76%.
Conclusiones: El registro tiene una buena representacién del espectro de pacientes con sospecha inicial de sindrome coronario
agudo, manejados en centros con una estrategia inicial principalmente invasiva, con una baja tasa de complicaciones hostalarias y
una mortalidad global aceptable.

Palabras claves: Sindrome coronario agudo - Infarto de miocardio - Revascularizacién coronaria - MINOCA
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INTRODUCTION

Acute coronary syndromes (ACS) are mainly made up
of the spectrum of patients with epicardial coronary
artery disease in whom the index event is secondary to
plaque rupture, and are classified as unstable angina
(UA), non-ST-segment elevation myocardial infarc-
tion (NSTEMI) and ST-segment elevation myocardial
infarction (STEMI). (1) Patients without significant
epicardial coronary artery disease may also fall into
the ACS spectrum and are divided into different cat-
egories; although their etiology and pathophysiology
may differ widely, the final event is myocardial injury
in all the categories. (2-4)

Over the past few years, several randomized and
observational studies have provided new treatments
and interventional strategies to address the different
types of ACS. However, due to the situation in our re-
gion, it is difficult to determine which modalities are
implemented in our daily practice and to what extent
they are used, especially considering the wide spec-
trum of diseases due to acute myocardial injury.

In our country, the most updated information
available comes from the BUENOS AIRES 1 registry
published in July 2020, which gathered 1100 patients
with a diagnosis of NSTEACS in multiple centers in
the Autonomous City of Buenos Aires and the Prov-
ince of Buenos Aires. (5) Previous information was
provided by registries developed by the Argentine So-
ciety of Cardiology (SCAR registry) in 2011 and the
Argentine Council of Residents in Cardiology (CON-
AREC XVII registry), which collected information
from patients treated during 2010. (6,7) Furthermore,
the ARGEN-IAM-ST registry is continuously evaluat-
ing the in-hospital outcome of patients with ST-seg-
ment elevation myocardial infarction and has even
published an analysis of patients without significant
epicardial lesions. (8-11) These registries have provid-
ed extremely valuable information for understanding
the current regional situation; however, in our case,
and unlike previous registries, our intention is to ex-
pand this information by adding to our registry data
on the prevalence, diagnosis and treatment of the en-
tire spectrum of acute coronary syndromes, including,
for the first time, those without significant epicardial
coronary artery disease.

METHODS

ReSCAR was a prospective multicenter observational regis-
try carried out in medical centers of Argentina and included
patients between January and August 2022. The registry
was designed and conducted by the Council on Cardiovascu-
lar Emergency Care of the Argentine Society of Cardiology
(SAC).

Participating centers

The participating centers were affiliated to the Argentine
Society of Cardiology and fulfilled the following require-
ments: they had coronary care unit, 24-hour catheterization
lab availability and cardiovascular surgery capabilities. All
the centers in Argentina were invited to participate.

Follow-up

The pre-established follow-up of patients at 12 months is
ongoing; therefore, we do not have final data at the time of
publication of the initial analysis. We used the information
obtained by telephone contact and complemented with data
retrieved from the medical records.

Objectives

- To describe the characteristics of patients hospitalized
for a coronary event, the diagnostic modalities, and their
treatment.

- To analyze the in-hospital outcome of patients with ACS,
according to the different etiologies and treatment strat-
egies implemented.

Inclusion criteria

- Patients older than 18 years, with ACS (with or with-
out significant epicardial coronary artery disease) who
signed the informed consent were included.

Exclusion criteria
- Impossibility of follow-up.

Sample

We planned to include 1000 patients, which should allow us
to have enough number of the different ACS categories. Pa-
tients' data were uploaded using the RedCap platform, with
one user per center.

Collected data

Past medical history: cardiovascular risk factors and rel-
evant medical history and comorbidities were obtained dur-
ing history taken at the time of hospital admission. The
following variables were recorded: history of hypertension,
diabetes mellitus, dyslipidemia, smoking habits (current or
former smoker), (12) family history of early cardiovascular
disease, sedentary lifestyle, self-reported emotional stress,
chronic obstructive pulmonary disease (COPD), chronic kid-
ney disease (CKD), history of COVID-19 and other relevant
medical history and comorbidities. In addition, we asked
about history of cardiovascular diseases, acute myocardial
infarction (AMI), percutaneous coronary intervention (PCI),
coronary artery bypass grafting (CABG), chronic stable an-
gina (CSA), stroke, transient ischemic attack (TIA), atrial
fibrillation (AF), peripheral vascular disease (PVD), and pre-
vious bleeding events.

Characteristics of ACS: the information related with the

ACS was obtained from the medical record, considering:

a) Type of ACS: UA, NSTEMI, STEMI, type 2 AMI, myo-
cardial infarction with non-obstructive coronary arteries
(MINOCA), myocarditis or Takotsubo syndrome. (1,2)

b) Killip and Kimball (KK) class at admission and during
hospitalization.

¢) Electrocardiographic (ECG) changes: temporary ST-seg-
ment elevation; ST-segment depression, T-wave changes,
Q waves associated with ST-segment deviations or T
wave changes, left bundle branch block (LBBB), pace-
maker rhythm or absence of acute ischemic changes.

d) Initial strategy used (invasive or conservative) and time
to coronary angiography
(CA).

e) Treatment implemented: aspirin (ASA), P2Y12 receptor
inhibitor (P2Y12i) used and time of prescription, and an-
ticoagulant therapy and drug used.
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f) Result of CA, type of lesions, number of vessels and type
of stent used.

g) Ischemic complications:

1. Recurrent angina, refractory angina, post-infarction
angina

Reinfarction

Stent thrombosis

Need for CABG

7. Stroke/TIA

Electric complications: atrial fibrillation, ventricular

tachycardia or ventricular fibrillation and high-degree

atrioventricular block.

i) Mechanical complications: ventricular septal defect,
acute mitral regurgitation, free wall rupture.

j) Need for mechanical ventilation or ventricular assist de-

vice.

Other complications: contrast-induced nephropathy,

acute kidney injury (AKI) and heart failure.

1) Bleeding during hospitalization according to BARC types
1-5 (13)

m) In-hospital mortality.

n) Treatment on hospital discharge: antiplatelet therapy
(aspirin, clopidogrel, prasugrel or ticagrelor), oral an-
ticoagulation, beta-blockers (BB), angiotensin convert-
ing enzyme inhibitors (ACEIs), angiotensin II receptor
blockers (ARBs), statins, ezetimibe, aldosterone antago-
nists, trimetazidine and calcium channel blockers.

o) Length of hospital stay.

-

h)

k)

Statistical analysis

All the statistical calculations were performed using IBM
SPSS 25.0 software package (for Mac iOS). Continuous
variables were expressed as median and interquartile range
(IQR) according to the characteristics of their distribution.
Categorical variables are expressed as frequencies and per-
centages. Normality of variables distribution was assessed
using the Kolmogorov-Smirnov test or the Shapiro-Wilk
test, as applicable. The chi square test or Fisher's exact test
were used to compare the categorical variables, and continu-
ous variables were analyzed using the Student's t test or the
Mann-Withney test according to their distribution. A type I
error < 5% (two-tailed p value < 0.05) was considered sta-
tistically significant.

Ethical considerations

All the patients gave their informed consent before partici-
pating in the study. Patients were clearly informed about the
aim of the study and the mechanisms used to protect their
identity to ensure the confidentiality of the data provided.
They were informed that their participation was voluntary,
that they could refuse to participate in the study without
any consequences or differences in their medical care, and
that they had the right to withdraw their consent at any
time.

During the evaluation process for inclusion in the study,
the investigator provided verbal explanation to the patient
of the information included in the informed consent and an-
swered all the participant's questions regarding the study.
The consent was submitted for approval by the local insti-
tutional review board, which is under the regulations of the
Central Review Board.

The investigators implemented measures to protect the
confidentiality of all the information according to the Ar-
gentine Personal Data Protection Law 25 326, so the iden-
tity of the patients and all their personal data will remain
anonymous, and only the researchers and the members of

the learning, teaching and research ethics committee would
have access to these data, if required.

The study was conducted following national ethical
standards (Law 3301 of the city of Buenos Aires, National
Law for Good Clinical Practice in Research on Human Sub-
jects, and the Declaration of Helsinki, among others).

RESULTS

A total of 984 patients were included; median age was
66 years (IQR 56.5-74), and 75.3% were men. The
prevalence of hypertension was 68.1%; 25.9% of the
patients had diabetes mellitus, 46.1% had dyslipidem-
ia, 56.9% were current or former smokers and 7.8%
presented family history (Table 1). A history of UA
or NSTEMI, remote PCI, recent PCI, and previous
CABG was reported by 25.4%, 19,5%, 7.1% and 7.1%
of the patients, respectively.

On admission, median GRACE score and median
CRUSADE score were 127 (IQR 104-154) and 22 (IQR
13-34), respectively. The hemodynamic status was
classified as Killip and Kimball (KK) class A in 88.1%
of patients, B in 8.2%, C in 1.3% and D in 2.4%.

Most ACS corresponded to epicardial coronary ar-
tery disease: UA 22.2%, NSTEMI 39.1% and STEMI
24.1%. Additionally, 4.1% presented as type 2 AMI,
1.2% as myocarditis, 0.7% as Takotsubo syndrome
and 8.6% as MINOCA.

An initial invasive strategy was used in 84% of the
patients without ST segment elevation; 76.5% of them
had significant stenosis > 50% with multivessel dis-
ease in 33.7% and left main coronary artery disease in

Table 1. Baseline characteristics of the population. N = 984

Age — years, median (IQR) 66 (56.5-74)
BMI — kg/m2, median (IQR) 27.8 (25.5-31.2)
HR — bpm, median (IQR) 77 (70-88)
SBP — mm Hg, median (IQR) 130 (120-150)
LEVF - %, median (IQR) 56 (45-60)
Female sex — n (%) 243 (24.7)
Hypertension — n (%) 671 (68.1)
Diabetes mellitus — n (%) 255 (25.9)
Dyslipidemia - n (%) 560 (56.9)
Smoking habits - n (%) 377 (37.7)
Family history - n (%) 77 (7.8)
CKD - (%) 69 (7)
COPD - n (%) 59 (6)
Sedentary life - (%) 460 (46.7)
Stress - n (%) 69 (7)
Gestational diabetes - (%) 2(0.2)
Gestational hypertension - (%) 5(0.5)
Menopause - (%) 176 (77.5)

BMI: body mass index; CKD: chronic kidney disease; COPD: chronic ob-
structive pulmonary disease; HR: heart rate; IQR: interquartile range;
LVEF: left ventricular ejection fraction; SBP: systolic blood pressure.
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13.8%. Percutaneous revascularization was performed
in 61.2% and surgical revascularization in 8.5%. Delay
to CA was measured in intervals of < 2 h (4.3%), 2-23
h (57.2%), 24-48 h (20.6%) and > 48 h (11.4%). Among
patients in whom CA was carried out, pretreatment
with a P2Y12 inhibitor was used in 26.4% and clopi-
dogrel was the agent most used, in more than 80% of
the cases. Among those patients treated with a P2Y12
inhibitor in the catheterization lab (32%), prasugrel
was the one more commonly used. (Table 2).

Primary PCI was the most frequent strategy in
STEMI patients (87.2%), followed by rescue PCI
(4.2%), thrombolytic therapy (2.5%) and pharma-
coinvasive strategy (2.1%). In patients undergoing
primary PCI, median (IQR) times were as follows:
pain-to-balloon time, 335 min (90-687); first medical
contact-to-balloon time, 108.5 min (62-240); and door-
to-balloon time, 72 min (41-120). In patients treated
with thrombolysis, median door-to-needle time was 30
minutes (22.5-24) (Table 3).

Median length of hospital stay was 3 days. During
hospitalization, 2.84% of the patients presented rein-
farction, 2.43% recurrent angina, 2% postinfarction
angina and 0.5% stent thrombosis. Bleeding events oc-
curred in 4.4% of the patients and were almost equally
distributed (34% BARC type 1, 34% BARC type 2, and
32% BARC type 3).

Total in-hospital mortality was 3.76% (37 events).
The highest mortality rate occurred in those patients
with STEMI (7.6%) followed by NSTEMI (3.6%) and
UA (2.3%); none of the patients with the other types
of ACS died.

Finally, we analyzed the discharge medication.
Among the antithrombotic regimen, 86.9% of patients

Table 2. Management of patients without ST segment elevation.
N =737

Variable Values

Initial strategy

Invasive — n (%) 619 (84)
Conservative — n (%) 118 (16)
Time-to-CA

<2h-n(%) 32 (4.3)
1-23 h - n (%) 422 (57.2)
24-48 h - n (%) 152 (20.6)
> 48 h-n (%) 84 (11.4)
Pretreatment (n=690)

Clopidogrel - n (%) 150 (21.7)
Ticagrelor - n (%) 26 (3.7)
Prasugrel - n (%) 7 (1)
Treatment in Cath lab (n=690)

Clopidogrel - n (%) 90 (13)
Prasugrel - n (%) 113 (16.4)
Ticagrelor — n (%) 18 (2.6)

CA: Coronary angiography

were discharged with aspirin, 76% with a P2Y12i
(clopidogrel in 56.6%) and 10.7% with oral anticoagu-
lants, mostly (52.4%) direct anticoagulants (DOACs)
and vitamin K antagonists in the rest of the cases.
Statins were indicated in 90.9% of the patients and
beta blockers in 78%.

Table 3. Management of STEACS. N = 237

Variable Values

Reperfusion strategy

Primary PCl - n (%) 206 (87.2)
Rescue PCl - n (%) 10 (4.2)
Thrombolysis - n (%) 6 (2.5)
Pharmacoinvasive - n (%) 5(2.1)

Times - minutes

Symptom onset-to-balloon time, 335 (190-687)
min - median (IQR)

FMC-to-balloon time, min - median (IQR)

FMC-to-balloon time, min - median (IQR)

108 (62-240)
71 (45-120)
30 (22.5-240)

FMC: first medical contact; IQR: interquartile range; PCl: percutaneous
coronary intervention; STEACS: ST-segment elevation acute coronary
syndromes

Door-to-needle time, min - median (IQR)

DISCUSSION

The ReSCAR registry emerges from a multicenter
database that provides the possibility of analyzing
updated information about the diagnostic approach,
treatment strategies implemented, outcome, compli-
cations, and prognosis of all the ACS, and of each ACS
category. We would like to highlight five aspects of the
data collected.

First, the registry has adequate representation of
the spectrum of patients with "acute coronary syn-
drome" with a similar percentage of UA, NSTEMI, and
STEMI. In addition, there is a place for describing the
prevalence of MINOCA, myocarditis and Takotsubo
syndrome, which represent part of the differential di-
agnoses of patients admitted with suspected ACS.

Second, in patients without ST segment elevation
at presentation, as in the BUENOS AIRES 1 registry,
invasive treatment predominated (84% vs. 86%); this
implies a more aggressive approach despite most cases
were NSTEMI (39.1%), the median GRACE score was
127, which represents an intermediate risk, and most
of the sample presented with KK class A (88.1%). (5)
We may consider that the predominance of invasive
treatment was due to the preference of the treating
medical team rather than to the ischemic risk, which
was favored by the context of high complexity cent-
ers with high access to PCI. However, this was not so
common in international registries, as the Swedish
SCAAR registry (NSTEACS n = 15 442), where the
rate of coronary angiography as initial management
for patients with NSTEACS is 62.9%. (14-16)

Third, this last registry showed a decrease in the
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pretreatment strategy (26.4%) compared with the
BUENOS AIRES 1 registry, with a pretreatment rate
of 65%. This could be explained by the latest recom-
mendations of the ESC guidelines on NSTEMI which,
based on the recent ACCOAST and ISAR REACT 5
studies, do not recommend the pretreatment strategy
if an early CA strategy (<48hs) is decided. (5,17,18)
Since most of the participating centers in our study
have catheterization lab availability, this strategy was
implemented in more than 60% of patients within 24
h and in 88% within 48 h. Clopidogrel was still the
antiplatelet agent most used for pretreatment as in
the BUENOS AIRES 1 registry, probably because of
its lower cost and greater accessibility compared with
ticagrelor, while in those treated in the catheteriza-
tion laboratory, prasugrel was the antiplatelet agent
most used (more than half of the cases) in line with
the recent evidence available from the ISAR REACT
5 study. (5,17-23)

Fourth, the analysis of STEMI shows a high reper-
fusion rate with primary PCI with long out-of-hospital
times and, in contrast, in-hospital times in line with
the recommendations of the clinical practice guide-
lines and similar to those found in other international
registries. (15,16) Mortality is higher than that report-
ed by high complexity centers in the United States or
Europe, close to 4.5%, but lower than the one shown
in the analysis of the ARGEN-IAM registry. (11)

Fifth, in-hospital mortality rate was 3.76%, higher
than that of the BUENOS AIRES 1 registry (2.7%),
which could be explained because high-risk patients
were included, considering a GRACE score of 104 in
the BUENOS AIRES I registry and the fact that pa-
tients with STEMI were included in the ReSCAR reg-
istry. These patients had the highest mortality rate,
7.6% versus 3.6% in NSTEMI patients and 2.3% in
those with UA. (7,11)

Finally, the rate of bleeding events was low (4.4%),
less than expected, and significantly lower than the
one recorded in previous similar studies, such as
BUENOS AIRES 1 (20.9%). (5) It should be noted
that all the patients in BUENOS AIRES I had epicar-
dial coronary artery disease, with a revascularization
rate of 76.5% of the sample by both revascularization
methods. Despite the ReSCAR study included patients
without heart disease, the revascularization rate was
69.5% (8.5% by CABG), which should result in similar
bleeding risks associated with revascularization, espe-
cially considering the group of patients with diagno-
sis of STEMI. Therefore, we conclude that part of the
bleeding events, especially those categorized as BARC
type 2 or type 1, were probably under-recorded.

CONCLUSION

The multicenter ReSCAR registry represents a first
approach to the wide spectrum of patients with myo-
cardial injury as the final event, independently of the
etiology. The registry has a good representation of the
spectrum of patients with initial suspicion of “acute

coronary syndrome”, managed in centers with an in-
vasive initial strategy, low rate of in-hospital complica-
tions and acceptable overall mortality. The subgroup
analysis will provide further conclusions..
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Appendix. Participating centers in alphabetical order.

Centro de Educacion Médica e Investigacion Médica Norberto Quirno, CEMIC: Mirza Rivero, Mayra
Meza, Sol Kersten, Carlos Boissonnet.

Clinica CEMEP: Gerardo Filippa.

Clinica Olivos: Fernando Guardiani, Sebastian Nani.

Fundacion Favaloro: Ernesto Duronto, Gastén Procopio, Camila Marian Abud, Santiago Andres Ahuad
Calvelo.

Hospital Austral: Jorge Bilbao, Nicolas Torres.

Hospital Britanico: Mauro Gingins, Gisela Gémez, Federico Deveter.

Hospital de Clinicas: Sandra Swieszkowski, Martin Aladio, Maia Matsudo.

Hospital Durand: Valentin Roel.

Hospital Naval: Guillermo Pérez.

Instituto Cardiovascular de Buenos Aires, ICBA: Juan P Costabel, Julian Feder, Alan Sigal.

Instituto Médico de la Ribera: Valerio Pessano, Juan Pablo Larralde

Sanatorio Anchorena San Martin: Leandro Rodriguez. Juan Manuel Souto.

Sanatorio Finochietto: Diego Crippa.

Sanatorio Giiemes: Ricardo Villareal, Joaquin Perea, Agustina Saucedo, Elena Vargas.

Sanatorio Trinidad de Palermo: Federico Cardone.
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