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ABSTRACT

Introduction y objectives: Spontaneous coronary artery dissection (SCAD) is a rare cause of acute coronary
syndrome. Most patients are empirically treated with beta-blockers and antiplatelet drugs. The Beta-
blockers and Antiplatelet agents in patients with Spontaneous Coronary Artery Dissection (BA-SCAD) is
an academic, pragmatic, prospective, randomized, open-label, blinded-endpoint clinical trial, performed
under the auspices of the Spanish Society of Cardiology, to assess the efficacy of pharmacological therapy
in patients with SCAD.
Methods: Using a 2 x 2 factorial design, 600 patients will be randomized (1:1/1:1) to: a) beta-blockers
(yes/no) and b) “short” (1 month) vs “prolonged” (12 months) antiplatelet therapy. Only patients with
preserved left ventricular ejection fraction will be randomized to beta-blockers (yes/no) because
patients with reduced left ventricular ejection fraction will receive beta-blockers according to current
guidelines. Similarly, only conservatively managed patients (ie, no coronary intervention) will be
randomized to the antiplatelet stratum, as patients requiring coronary interventions will receive 1-year
dual antiplatelet therapy. The primary efficacy endpoint includes a composite of death, myocardial
infarction, stroke, coronary revascularization, recurrent SCAD, and unplanned hospitalization for acute
coronary syndrome or heart failure at 1 year. The primary safety endpoint will be bleeding. All patients
will be clinically followed up yearly. A comprehensive set of additional substudies (clinical, imaging,
revascularization, biomarkers, inflammatory, immunologic, pharmacogenetics, and genetic) will be
conducted to ensure a holistic view of this unique and challenging clinical entity.
Conclusions: The results of the BA-SCAD randomized clinical trial will advance our knowledge in the
treatment of patients with SCAD.
The study was registered at ClinicalTrials.gov (Identifier: NCT04850417).
© 2021 Sociedad Espaiiola de Cardiologia. Published by Elsevier Espafia, S.L.U. All rights reserved.

Disefio y justificacion del estudio clinico aleatorizado BA-SCAD (bloqueadores
beta y agentes antiplaquetarios en pacientes con diseccion arterial coronaria
espontanea)

RESUMEN

Introduccion y objetivos: La diseccion coronaria espontanea (DCE) es una causa rara de sindrome
coronario agudo. La mayor parte de los pacientes con DCE son tratados empiricamente con bloqueadores
beta (BB) y antiagregantes plaquetarios (AP). El estudio BA-SCAD (bloqueadores beta y agentes
antiplaquetarios en pacientes con diseccion coronaria espontanea) es un ensayo clinico académico,
pragmatico, disefiado con metodologia PROBE (prospective randomized open blinded endpoint), con el
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patrocinio de la Sociedad Espafiola de Cardiologia, para conocer la eficacia del tratamiento farmacol6gico
en pacientes con DCE.

Meétodos: Mediante un disefio factorial 2 x 2, se aleatorizara a 600 pacientes (1:1/1:1)a: a) BB (si/no)y b)
tratamiento con AP «corto» (1 mes) frente a tratamiento antiagregante plaquetario doble y «prolongado»
(12 meses). Se aleatorizara a BB (si/no) solo a los pacientes con fracciéon de eyeccién del ventriculo
izquierdo conservada, ya que a los pacientes con fraccién de eyeccion reducida se los tratara con BB de
acuerdo con las guias actuales. De modo similar, se aleatorizara al estrato de AP solo a los pacientes en
tratamiento conservador (sin revascularizacion), ya que los que requieran intervencién coronaria
recibiran tratamiento antiagregante plaquetario doble durante 1 afio. El objetivo primario de valoracion
incluye muerte, infarto de miocardio, accidente cerebrovascular, revascularizaciéon coronaria, DCE
recurrente y hospitalizacién no planeada por sindrome coronario agudo o insuficiencia cardiaca al afio de
seguimiento. El objetivo de seguridad es la hemorragia. Todos los pacientes seran seguidos anualmente.
Se desarrollara un programa exhaustivo de subestudios adicionales (clinicos, de imagen, de
revascularizacion, de biomarcadores, inflamatorios, inmunologicos, farmacogenéticos y genéticos) para
garantizar una vision completa de esta entidad tan especial y compleja.

Conclusiones: Los resultados del estudio clinico aleatorizado BA-SCAD mejoraran nuestro conocimiento

sobre el tratamiento de los pacientes con DCE.
El estudio se registrd en ClinicalTrials.gov (Identifier: NCT04850417).
© 2021 Sociedad Espafiola de Cardiologia. Publicado por Elsevier Espafia, S.L.U. Todos los derechos reservados.

Abbreviations

ACS: acute coronary syndrome

DAPT: dual antiplatelet therapy

LVEF: left ventricular ejection fraction

MI: myocardial infarction

SCAD: spontaneous coronary artery dissection
SEC: Spanish Society of Cardiology

INTRODUCTION

Spontaneous coronary artery dissection (SCAD) is a relatively
rare cause of acute coronary syndrome (ACS).!~® However, SCAD
accounts for up to 25% of acute myocardial infarctions (MI) in
young to middle-aged women.!? The increasing number of
patients currently being diagnosed with SCAD can be explained
by enhanced clinical awareness, recognition of the different
angiographic presentation patterns, and wide use of intracoronary
imaging (optical coherence tomography or intravascular ultra-
sound) to confirm the diagnosis, together with the widespread use
of early coronary angiography in ACS patients.'® Our understand-
ing of the disease has significantly advanced in the last few decades
since its initial description, but most information has been
gathered during recent years. Initially, the available information
was largely inconsistent, coming from a myriad of case reports and
small retrospective observational series. Recent data on common
genetic variants has shown that the clinical association between
SCAD and other vascular disorders (eg, fibromuscular dysplasia,
cervical, and intracerebral dissection, and migraine) is mirrored by
elements of shared genetic risk.!>° Whenever possible, a
conservative initial medical management is advocated in these
patients, not only because the prognosis is usually favorable
following clinical stabilization after the initial ischemic insult, but
also because spontaneous healing of the coronary wall is part of the
natural history of this clinical entity."*'%!! Moreover, results of
revascularization in this setting tend to be suboptimal.!’"'3
Recently, large registries, including some prospective nationwide
studies, have significantly enriched our knowledge of SCAD.>~813-
16 However, evidence on the value of existing medical therapies in
patients with SCAD is very limited and is based on observational
data only. In particular, the value of the most frequently used

medical therapies, namely beta-blockers and antiplatelet agents,
remains unsettled.'?

In this prospective, multicenter, pragmatic, randomized clinical
trial, we will assess the efficacy and safety of beta-blockers and
antiplatelet agents in patients with SCAD.

METHODS

The Beta-blockers and Antiplatelet agents in patients with
Spontaneous Coronary Artery Dissection (BA-SCAD) is a prospec-
tive, multicenter, randomized clinical trial that will assess the
clinical value of beta-blockers and antiplatelet drugs in patients
with SCAD. The study has been registered (ClinicalTrials.gov
Identifier: NCT04850417) and has been approved by the Ethics
Committee of the Coordinating Center (Hospital Universitario de La
Princesa) and the Agencia Espariola de Medicamentos y Productos
Sanitarios (AEMPS). The trial is sponsored and promoted by the
Spanish Society of Cardiology and will be managed by the Research
Agency of the Spanish Society of Cardiology.

The angiographic diagnosis of SCAD includes the classic double
lumen morphology and the characteristic angiographic images of
intramural hematoma as defined in recent consensus docu-
ments.!? Systematic use of intracoronary imaging is not required
to establish the diagnosis.!*? Eligible patients meeting all inclusion
and no exclusion criteria (table 1) will be enrolled (ideally within
48 hours of diagnosis) after providing signed informed consent.
Through a factorial (2 x 2) design, patients will be centrally
randomized using a computer-generated code. When required by
the local investigator, diagnostic angiograms will be immediately
reviewed online (at the time the patient is considered for
inclusion) by an expert on SCAD. Randomization will be performed
in a blinded manner with the use of a computerized algorithm. The
randomization system will be readily accessible online 24/7/365.
Figure 1 displays the suggested timeframe of the BA-SCAD trial.

For the main study, only data available during routine clinical
practice will be prospectivelly collected and there will be no
additional tests mandated by the protocol diverging from the
standard of care. This is a low-intervention trial that uses
medicinal products as authorized, and the additional diagnostic
or monitoring procedures represent no added risk compared with
routine clinical practice.

PRECIS (PRagmatic Explanatory Continuum Indicator Summa-
ry) is the acronym for a tool developed to identify where the trial is
located within a pragmatic/explanatory continuum. The PRECIS-2
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Table 1
Inclusion and exclusion criteria

Inclusion criteria

Diagnosis of SCAD on coronary angiography during the index
hospitalization®

Patients admitted for acute coronary syndrome or any other manifestation of
myocardial ischemia

Written informed consent

“General” exclusion criteria

Cardiogenic shock or severe hemodynamic instability

Concomitant severe heart disease requiring surgical correction (in < 2 years)

Any major medical condition seriously limiting life expectancy (< 2 years)

Pregnancy

Participation in another clinical trial

“Partial” exclusion criteria

For only 1 treatment stratum (ie, exclusions affecting only 1 of the 2 treatment
strategies; the patient should be randomized in the other stratum of the trial)

LVEF <40% as detected by any imaging technique during hospitalization”

Known allergy, intolerance, or absolute contraindication to beta-blockers”

Known allergy, intolerance, or absolute contraindication to antiplatelet drugs
(note that different antiplatelet agents may be used as required when a
particular agent cannot be used)®

Clinical need for oral anticoagulation®

Coronary revascularization before randomization®

LVEF, left ventricular ejection fraction; SCAD, spontaneous coronary artery
dissection.

2 When required by the local investigator, angiographic images will be reviewed
online by a SCAD expert at the angiographic core lab to confirm the diagnosis of
SCAD before randomization. Intracoronary imaging may be needed in selected cases
to confirm diagnosis.

> Exclusion criteria only for the stratum randomized to beta-blockers (these
patients will be randomized in the stratum of antiplatelet agents).

¢ Exclusion criteria only for the patients randomized to the antiplatelet scheme of
the study (these patients will be randomized in the beta-blockers stratum).
Patients with both an early revascularization requirement and LVEF < 40% will not
be included in this trial.

assessment of pragmatic trials was evaluated for the design of the
current study. Nine domains were assessed (scores 0-5, considering
a score of 5 identical to routine usual care). The following scores
were obtained: eligibility (5/5), recruitment (5/5), setting (5/5),
organization (3/5), flexibility delivery (4/5), flexibility (adherence)
(3/5), follow-up (3/5), primary outcome (5/5), primary analysis (5/5).

BA-SCAD Trial

Administrative issues

CRF development
Sept 2022
Interim analysis

Steering committee

As in most pragmatic trials, the randomly assigned groups will
not be masked. Therefore, efforts will be made to minimize
potential biases related to the reporting of major events, including
the individual clinical endpoints assessed in this trial. Therefore,
this approach will be selected following the methodological
recommendations suggested by the Prospective Randomized
Open-label Blinded-Endpoint (PROBE) initiative.

Medications

This is a pragmatic study where medications, during hospitali-
zation and at follow-up, will be re prescribed by the treating
physician.!?

e Beta-blocker therapy will be started on the day of randomization.
The type and dose of beta-blocker, including titration of therapy
to ensure an adequate effect, will be at the discretion of the
treating physician (the comparator arm will receive no beta-
blocker therapy).

Short (1-month) vs prolonged (12-month) antiplatelet therapy will
be initiated on the day of randomization. Aspirin monotherapy
for 1 month is the recommended regimen in the short
antiplatelet arm. However, investigators will be given the option
to consider the use of dual antiplatelet therapy (DAPT) for a
period no longer than 1 month. This approach has been
implemented given that DAPT remains an integral part of
conservatively managed ACS patients.>* Alternatively, for
patients randomized to prolonged DAPT, the use of both aspirin
and clopidogrel for 1 year is recommended. Although the potent
P2Y,, inhibitors (ie, ticagrelor and prasugrel) are preferred over
clopidogrel in ACS patients according to practice guidelines,*
there are no data for their use in SCAD.!? Nevertheless, the
pragmatic nature of this trial will allow the choice of P2Y;,
inhibitor to be at the discretion of the treating physician and at a
dosing regimen recommended by guidelines and in line with the
product label. Patients allocated to the prolonged antiplatelet
regimen arm will be recommended to maintain a single
antiplatelet agent (preferably aspirin) after the first year.

Other cardiovascular medications will be prescribed at the
discretion of the treating physician according to guideline
recommendations.>* Anticoagulation will be discontinued once
SCAD has been confirmed on angiography. Since patients with

Steering committee
Sept 2023
End of

Study start
N uoye My enroliment
March 2021-Sept 2021 Sept 2021-Sept 2024 9
Sept 2024
2021 2022 2023 2024
20
Reporting

Figure 1. BA-SCAD trial timetable. CRF, case report form.

of results
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reduced left ventricular ejection fraction (LVEF) < 40% have a class
IA recommendation for receiving beta-blockers and additional
medications (angiotensin-converting enzyme inhibitors or angio-
tensin receptor blockers) according to guidelines,’ these patients
will not be randomized in the stratum of beta-blockers but only in
the antiplatelet part of the study. Similarly, patients requiring
coronary revascularization will be treated with prolonged DAPT
and, therefore, will not be included in the antiplatelet part of the
trial. Patients with an indication for oral anticoagulants (eg, atrial
fibrillation, mechanical valves), will not be randomized to the
antiplatelet stratum of the trial (table 1). Coronary risk factors will
be aggressively treated and followed up as recommended by
clinical practice guidelines.>* Antihypertensive agents different
from beta-blockers should be prescribed as required in patients not
allocated to beta-blockers, according to the guidelines. Women of
child-bearing age will be advised to use a highly effective
contraceptive method considering the pregnancy-associated risk
of recurrent SCAD. Cardiac rehabilitation will be recommended.!-?

Importantly, chronic obstructive pulmonary artery disease
(COPD) will not be considered a contraindication to the use of beta-
blockers. A recent large meta-analysis'’ demonstrated that the use
of beta-blockers in cardiac patients with COPD is not only safe but
reduces their mortality. Cardioselective beta-blockers did not
affect the action of bronchodilators and actually reduced COPD
exacerbations.!” The use of cardioselective beta-blockers will be
recommended in patients with COPD allocated to this therapeutic
strategy.

Endpoints

The primary endpoint of the study is the composite of death,
MI, stroke, coronary revascularization, and recurrent SCAD or
hospital admission for ACS-with dynamic electrocardiographic
changes-or heart failure, at 1-year follow-up. For a suspected ACS
episode to qualify as an event, dynamic electrocardiographic
changes, or abnormal cardiac markers (ie, MI) are required. This
was predefined to avoid the inclusion of episodes of nonischemic
chest pain that are frequently seen in these patients. The 2 x
2 factorial design of the BA-SCAD trial enables 2 study hypotheses
to be addressed. The first study hypothesis is that treatment with
beta-blockers will reduce the primary endpoint compared with no
treatment with beta-blockers. The second study hypothesis is that
short (1-month) single antiplatelet therapy will be noninferior to
1-year DAPT on the primary endpoint. However, prolonged DAPT
will cause an increased risk of bleeding (secondary endpoint) as
assessed using the Bleeding Academic Research Consortium
(BARC) criteria. Specifically, both BARC > 2 and > 3 will be
considered for the safety endpoint. However, BARC > 2 bleeding is
a particularly clinically relevant problem for these relatively
young patients.

A secondary combined clinical endpoint (composite of death,
MI, stroke, coronary revascularization, recurrent dissection,
hospital admission for ACS or heart failure admission, and
bleeding) will be used to assess the “net clinical benefit” of the
antiplatelet strategy. Individual components of the primary
endpoint will be assessed as secondary endpoints. Moreover,
major secondary combined endpoints will be the composite
outcome measure of “hard” clinical events (including death, MI,
stroke, recurrent dissection, and coronary revascularization) and
also combined death and MI alone. The primary endpoint, all the
combined secondary endpoints and the individual events will be
also assessed at an extended 2-year clinical follow-up.

The current study design is underpowered for a final combined
“hard” endpoint (death, MI), but following the recommendations
of the International Scientific Committee, this important outcome

Table 2
Predefined relevant clinical subgroups

Age

Sex

Diabetes

ST-segment elevation myocardial infarction vs other clinical presentations

SCAD angiographic pattern (angiographic dissection vs intramural hematoma)

Initial coronary revascularization

SCAD location (involved artery)
Multivessel SCAD

Left ventricular ejection fraction

Extracoronary vascular abnormalities, including fibromuscular dysplasia and
others

SCAD, spontaneous coronary artery dissection.
These predefined subgroups will be analyzed to determine formal interactions with
the primary endpoint.

measure should be prespecified to allow the possibility of
prospective integration of the current study with co-organized
international initiatives that may be devised to complement the
current trial. Members of the International Scientific Committee
are committed to use the study protocol to develop research
initiatives to obtain additional grant support in their respective
countries (UK-ESC, Canada, USA).

The main objective of the trial is to evaluate the clinical efficacy
of the 2 most widely used pharmacological therapeutic strategies
in patients with SCAD in clinical practice. Namely, to assess the role
of beta-blockers and different antiplatelet regimens (short
[1 month] duration of single antiplatelet therapy vs DAPT for
1 year) in these patients. The consistency of the treatment effect
will be examined among 10 predefined relevant clinical subgroups
(table 2).

A number of secondary objectives will be also addressed using
predefined ancillary studies.'®~2> These prospective systematic
substudies include: a) angiographic and quantitative coronary
angiography analyses; b) coronary revascularization (selection of
ideal candidates and optimization of the results of different
coronary interventions; c¢) intracoronary imaging (optical coher-
ence tomography and intravascular ultrasound); d) cardiac
computed tomography and magnetic resonance imaging; e)
assessment of extracoronary vascular abnormalities including
fibromuscular dysplasia; f) inflammatory, immunologic, and
micro-RNA analyses, and g) genetics and pharmacogenetics.

Sample size estimation

Randomization will be performed as soon as possible after
initial clinical stabilization (within 48 hours of diagnosis) so that
in-hospital events occurring after randomization, but before
discharge, will be captured in the primary endpoint. The literature
on in-hospital events is heterogeneous, including 1% mortality, 2%
recurrent MI, and 5% to 10% of unplanned revascularization
(nonexclusive events).!>>813-16 [t js estimated that half of the in-
hospital events (~5%) will be counted in the primary endpoint of
the study.!?>~8 The available data on event rates after discharge
and within 1 to 2 years is also highly heterogeneous partly because
of inconsistent definitions and the inclusion of different individual
endpoints. A study performed at the Mayo Clinic suggested an
adverse event rate of 28% at 21 months.® Overall, the expected
event rate during this time period may be summarized as follows:
recurrent SCAD 15%, recurrent MI 15%, stroke 1%, revascularization
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10%, readmission for ACS 15%, readmission for heart failure
5%.12:5-813-16 However, we should acknowledge that readmission
rates for ACS or heart failure remain unreported in most previous
studies. Therefore, a total rate of 10% to 25% (estimated mean
12.5%) of major adverse cardiovascular events are expected at
1 year.

e Assuming an event rate (combined primary endpoint at 1 year) of
8% in the treatment arm (beta-blocker stratum) and of 15% in the
no-treatment arm (relative risk reduction of 47%), 278 patients
per arm (278 x 2 = 556 patients in total) will provide a power of
80% with 95% confidence intervals.

o This sample size will also allow adequate comparison of the arms
of the antiplatelet stratum (assuming a 12% event rate for the
primary endpoint in the prolonged DAPT arm with a 3%
noninferiority margin in the 1-month single antiplatelet thera-

py)-

According to these assumptions, 600 patients will be required
(figure 2 and figure 3). Nevertheless, more accurate final decisions
in this regard will be made following an adaptive flexible design
according to real event results. The Steering Committee will
decide on potential changes in the sample size if there is a lower
than anticipated event rate. In this regard, the information
accrued in this interim analysis will be used to inform Bayesian

BA-SCAD: 3-BLOCKERS

Assessed for eligibility

= (n =700)
7] |
£ Excluded (n = 100)
° Not meeting inclusion criteria
s (n=20)
w Refused to participate
(n=20)
Clinical contraindications
(n=20)
| LVEF < 40%
| (n=40)
Randomized (n = 600)
Allocated to B-blockers Allocated to control group
(n =300) (n =300)
e
K] Type and dose of - No intervention: No (-blocker
® blockers according to tsatiait
8 clinical criteria
< Dose titration according to
clinical criteria
2 12 months 12 months
3
o
12 Lost to follow-up: 5 Lost to follow-up: 5
3 Analyzed (n = 295) Analyzed (n = 295)
>
g Primary endpoint Primary endpoint

Figure 2. Beta-blocker (R-blockers) stratum randomization. LVEF, left
ventricular ejection fraction.

BA-SCAD: DAP1

Assessed for eligibility

€ (n= 700)
g \
E ‘ Excluded (n = 100)
° “ Not meeting inclusion criteria
c — | (n=10)
w | Refused to participate
| (n=10)
Stent PCI
(n=70)
| High bleeding risk
| (n=10)
Randomized (n = 600)
1 month single APT 1 year DAPT
(n =300) (n =300)
§ Type of drug will be selected Type of drug will be
® by the treating physician selected by the treating
g (aspirin recommended) physician (aspirin +
<=t clopidogrel recommended)
2 12 Months 12 Months
3
o
g
Lost to follow-up: (n = 5) Lost to follow-up: (n = 5)
g Analyzed (n = 295) Analyzed (n = 295) 1‘
> |
s Primary endpoint Primary endpoint |
<

Figure 3. Antiplatelet agent randomization. APT, antiplatelet therapy. DAPT,
dual antiplatelet therapy; PCI, percutaneous coronary intervention.

statistics and mathematical models and, eventually, to adjust the
sample size as required. An independent and blinded Clinical
Events Committee will adjudicate all adverse events after
reviewing the corresponding anonymized source documents
and images.

Hospitalization and clinical follow-up

Routine care after ACS includes early electrocadiographic and
hemodynamic monitoring and serial electrocardiograms and
biomarkers to assess the extent of myocardial injury. Left
ventricular function will be assessed before discharge. Hospitali-
zation for 3 to 5 days will be recommended as a reasonable strategy
to allow observation for adverse ischemic events.!? Clinical follow-
up evaluations will be scheduled at 1 month, 3 months, 6 months,
1 year, and yearly thereafter.

Systematic screening for extracoronary vascular abnormalities
including fibromuscular dysplasia is currently recommended in
these patients."? Individual sites should select the preferred
screening strategy according to local resources, logistics, and
experience. Notwithstanding the importance of these studies, they
will not be mandated, given the pragmatic study design.

The study will allow the possibility of enhancing the
information obtained on this disease by additional predefined
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multidisciplinary “ancillary” substudies. Accordingly, as part of a
comprehensive and systematic approach to SCAD, the different
centers will be invited to participate in several ancillary studies
(clinical, revascularization, invasive and noninvasive imaging,
biomarkers, novel inflammatory molecules and mRNAs, genetics,
quality of life questionnaire), which will be carefully organized to
provide a comprehensive and multidisciplinary view of this
disease.'® 2> However, these studies are not required by the main
protocol and will only be performed as selected by the local
investigators.

Statistical analysis

Factorial designs allow efficient evaluation of multiple treat-
ments within a single trial without increasing the sample size and
ensuring that the treatments under evaluation work independent-
ly.2 In our study, there is an absence of biological plausibility for
an interaction between the 2 strata (beta-blockers and antiplatelet
agents). However, potential treatment interaction affecting the
results of the trial will be evaluated using significance tests and by
presenting the size of interaction term as a measure of uncertainty
(95% confidence intervals). The study will also present results from
a “multi-arm” analysis to allow further comparison between the
2 strata (and margins) independently. The study will be reported
following the “modified” CONSORT guidelines for pragmatic trials,
from the CONSORT and PRACTIHC (Pragmatic Trials in Healthcare
Systems) groups, to better assess the applicability of the results.?”
The extended 8 CONSORT checklist items for the reporting of
pragmatic trials (background, participants, interventions, out-
comes, sample size, blinding, participant flow, and generalizability
of the findings) will be followed.?’

As no interaction between the treatment strategies is
expected, the factorial designed should not be statistically
penalized regarding the statistical power.?® The main analysis
is based on the time from randomization to the first occurrence of
any component of the primary composite endpoint. The main
analysis will be performed according to the intention-to-treat
principle and will include all adjudicated endpoint events
occurring from randomization to the end of the trial. Exploratory
sensitivity analyses of the primary endpoint and the co-primary
endpoint in the on-treatment and per protocol data set will be
also performed.

Predefined hierarchical testing of ranked secondary endpoints
will be performed. Cox-proportional hazard models and regression
analyses will be used to identify independent predictors of adverse
clinical outcomes. Hazard ratios (HR, 95% confidence intervals) will
be calculated. Event-free survival will be analyzed using Kaplan-
Meier curves and will be compared by the log-rank test. The
number needed to treat will be established for the treatment
modalities. A 2-tailed P value < .05 will be considered statistically
significant.

DISCUSSION

The aim of this study is to generate enough scientific evidence
to inform clinical decisions and to address some of the unmet
needs regarding medical therapy identified by the 2 recent
international consensus documents on SCAD.! As a corollary,
the additional general clinical information obtained in this
uniquely large cohort of patients with SCAD and in
the predefined prospective substudies will shed new light on
the pathophysiology, diagnosis, and treatment of this unique
clinical condition.!8-2°

Research priorities according to consensus documents

The unmet clinical need and research priorities in SCAD have
been identified by recent expert consensus documents from both
sides of the Atlantic.!? The recently reported Scientific Statement
on SCAD of the American Heart Association highlights the
importance of addressing major persistent knowledge gaps on
this clinical entity.! The document states that, as most currently
available information comes from retrospective observational
studies, there is high risk of gender bias, referral bias, and survivor
bias. This suggests that the incidence and recurrence risk of SCAD
are likely underestimated. Therefore, major efforts should be made
to provide robust evidence-based knowledge on this “orphan”
disease. The American Heart Association statement calls for large-
scale prospective studies to gain insight on treatment options and
prevention of recurrences. Regarding medical therapy, due to the
lack of controlled trials to support an evidence-based approach,
recommendations “are based largely on expert opinions derived
from clinical experience of members of the writing group”. The
writing committee specifically identified that a major remaining
question is optimal medical therapy, specifically, the value of beta-
blockers and antiplatelet therapy. Currently, there are no data from
prospective controlled studies supporting the value of beta-
blockers or antiplatelet agents in SCAD patients. A strong “call for
action” was issued to initiate collaborative research efforts in this
regard.!

The European Society of Cardiology recently issued a position
paper on SCAD.” The first sentence on medical management in this
document clearly underscores the unmet needs in this challenging
condition: “There are to date no randomized clinical trials
comparing different pharmacological treatment strategies for
SCAD”. Regarding antiplatelet therapy, this document further
states “The use of antiplatelet therapies and the duration of
treatment remains an area of controversy and divergent practice”.
With respect to the use of beta-blockers, the document states the
following: “more controversial is the management of SCAD-
survivors in patients without significant impairment of left
ventricular systolic function”. This European Society of Cardiology
position paper identifies major research priorities in SCAD,
highlighting that “there is no specific disease-modifying therapy”.
In addition, it also declares: “prospective studies (including
ultimately randomized studies) assessing the best medical
therapies (eg, role and duration of antiplatelet therapy, use of

beta-blockers) ... are urgently needed”.?

Assessing rare diseases and gender bias

SCAD is typified as “rare disease” according to EURORDIS
(ORPHA:458718). Promoting the study of rare diseases, as a public
health priority, is of paramount importance considering that—by
definition—medical expertise is rare, knowledge scarce, care
offerings inadequate, and research very limited. Despite their
large overall number, patients with rare diseases are the orphans of
health systems, often denied diagnosis, treatment, and the benefits
of research. Nationwide prospective initiatives, such as the current
project, will help to advance our knowledge on SCAD. The
controlled design of the BA-SCAD trial will shed important light
on this unique condition and will provide evidence-based
knowledge to inform everyday clinical decisions.

In addition, major scientific and academic groups highlight the
importance of research initiatives in women, considering the
existence of a major gender bias in most areas of medicine. Women
are systematically underrepresented in clinical trials. This is more
than evident in studies on coronary artery disease, ACS, and MI.
Notably, recent information suggests that up to 25% of MI in
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premenopausal women is caused by SCAD."? Unfortunately, the
diagnosis remains frequently overlooked. The current study will
further expand our understanding of the pathophysiology of SCAD
(a disease disproportionately affecting female patients) and ACS in
women.

Rationale and feasibility

The rationale of this trial is clear. In brief, beta-blockers have
been approved by clinical practice guidelines for the treatment of
patients with MI.>* These drugs reduce total and cardiovascular
mortality after MI.>4?829 Beta-blockers are also frequently used in
SCAD patients to reduce coronary shear stress, blood pressure, and
myocardial contractility and aim to mitigate coronary injury and
further vessel wall disruption.'”> However, these drugs may
predispose patients to coronary spasm and might even be
detrimental in patients with SCAD as the result of their effects
on the injured vessel wall and the reduced residual coronary
lumen. Beta-blockers with alpha-blocker activity are particularly
attractive to avoid enhancing the risk of coronary spasm and,
therefore, should be considered in these patients. Alternatively, the
use of DAPT for 1 year is the guideline-recommended therapy for
patients with ACS as a result of atherosclerotic coronary artery
disease.>* Accordingly, antiplatelet drugs are also frequently
prescribed, albeit with a variable duration, in patients with
SCAD.!? However, in SCAD, intramural bleeding appears to be
the initiating pathophysiological event and, therefore, this
therapy might be of no value or even deleterious. Whether
SCAD patients benefit from the general recommendations for
ACS patients (namely prolonged DAPT) or, due to a unique
underlying pathophysiology, they are better off with a very limited
antiplatelet strategy is currently unknown. Nowadays, both the
prescription and nonprescription of beta-blockers and the use of
single antiplatelet therapy or DAPT (with variable duration), are
valid options in the management of patients with SCAD.!? This is
an area of intense controversy not only in the scientific community
but also in routine clinical practice.!?

Many practical issues might affect the external validity of the
trial results to the general population. The requirement to clinically
stabilize the patients before randomization may induce a selection
bias by excluding sicker patients with SCAD. Accordingly, a registry
will be kept of SCAD patients not randomized in this trial. Some
members of the research team are leading experts in the field of
beta-blocker therapy in the acute and chronic MI setting and have
gained experience in actions to reduce the risk associated with lack
of compliance and crossovers in pragmatic open-label trials using
beta-blockers. Based on previous experience, we are confident that
the type and dose of beta-blocker prescribed in patients
randomized to active treatment will not significantly impact the
study results.>® During follow-up, we will keep track of the agent
and dose being taken by the patient at each follow-up visit. An
Achilles heel of open-label randomized clinical trial is the
possibility of having a high rate of crossovers. This is especially
true when the medications being tested are highly prescribed.
Major care will be used to ensure treatment adherence and address
the implications of crossovers. Patients will be contacted by
telephone immediately after discharge and at 1 month to remind
them that if any physician asks for a change in the allocated
treatment, it is desirable that they contact the research team for
discussion. The low-intervention and pragmatic trial design
coupled with a carefully organized clinical follow-up (for adher-
ence and compliance) will be of major value to ensure follow-up
completeness.

According to the inclusion and exclusion criteria and data from
the Spanish population using the International Classification of

Diseases, Ninth Revision (ICD-9) the incidence SCAD in Spain was
estimated. Data from the Spanish Ministry of Health (available
from the Spanish Society of Cardiology and IMAS Foundation)
suggests a stepwise increase in the number of patients diagnosed
with SCAD each year in Spain (187 patients in 2005, 288 patients in
2010, 650 patients in 2015). The reasons explaining this increment
may include increased awareness of the disease and unrestricted
use of early coronary angiography for ACS patients. Considering
this trend, it is estimated that ~900 SCAD cases will be diagnosed
yearly during the study period (2021-2023). Accordingly, and
considering the pragmatic, all-comers study design, it is assumed
that 300 patients will be enrolled trial in the first year (2021-2022)
and 300 patients in the second (2022-2023) in the present trial
(figure 1). Data from the Spanish SCAD registry>>® (currently
30 active sites) suggests that 60 centers (each enrolling a mean of
5 SCAD patients/year) will be required to achieve the estimated
sample size. All centers participating in the SCAD registry have
agreed to participate in the trial (supplementary data). However,
the number of centers will be increased and modified as required
according to the actual enrollment data.

CONCLUSIONS

The role of beta-blockers and antiplatelet agents in SCAD
remains to be established. Given the extreme clinical relevance of
this burning therapeutic question, a prospective randomized
clinical study is needed. We are certain that this uniquely designed
pragmatic randomized clinical trial (BA-SCAD) will advance our
knowledge and inform the medical management of this challeng-
ing clinical entity. The suggested integrated approach, involving
multidisciplinary ancillary substudies, will also provide important
insights on the pathophysiology of SCAD and lay the foundations
for future research in the field.
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WHAT IS KNOWN ABOUT THE TOPIC?

- SCAD is a rare but increasingly recognized cause of ACS
predominantly affecting young to middle-aged women.
The pathophysiology of SCAD is unique and differs from
that seen in patients with ACS resulting from compli-
cated atherosclerotic coronary plaque. Most patients
with SCAD are initially managed conservatively and
treated with beta-blockers and antiplatelet drugs.
However, the evidence supporting the clinical value of
these drugs in patients with SCAD is very limited.

WHAT DOES THIS STUDY ADD?

- The BA-SCAD clinical trial, is an academic, pragmatic,
multicenter, randomized factorial (1:1/1:1) study, per-
formed under the auspices of the Spanish Society
of Cardiology (promoter), to assess the efficacy of
pharmacological therapy (namely beta-blockers and
antiplatelet agents) in patients with SCAD. The primary
efficacy endpoint includes a composite of death,
myocardial infarction, stroke, coronary revasculariza-
tion, recurrent SCAD, and unplanned hospitalization for
ACS or heart failure at 1 year. The trial will generate the
required scientific evidence to inform clinical decisions
to select the optimal medical regimen in these
challenging patients.

APPENDIX. SUPPLEMENTARY DATA

Supplementary data associated with this article can be found in
the online version available at https://doi.org/10.1016/j.rec.2021.
08.003
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