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ABSTRACT

Introduction The risk for stroke in adults with
congenital heart disease (ACHD) is increased,
especially in the setting of commonly ensuing atrial
arrhythmias (AA), namely atrial fibrillation, atrial
flutter or intra-atrial re-entrant tachycardia. Data are
limited regarding treatment with non-vitamin K oral
anticoagulants in long-term studies involving patients
with ACHD and AA.

Methods and analysis PReventiOn of
ThromboEmbolism in Adults with Congenital HearT
disease and Atrial aRrhythmias is a prospective,
multicenter, single-arm, non-interventional cohort
study designed to investigate the safety and efficacy
of apixaban for the prevention of thromboembolism in
ACHD with AA in a ‘real-world’ setting. Eligible patients
will be evaluated by the means of available registries
and clinical counter. The study aims to accumulate
approximately 500 patient-years of exposure to
apixaban as part of routine care. Enrolment will take
place at four ACHD centres in Greece. The first patient
was enrolled in July 2019. The primary efficacy endpoint
is a composite of stroke, systemic or pulmonary
embolism and intracardiac thrombosis. The primary
safety endpoint is major bleeding, according to the
International Society on Thrombosis and Haemostasis
bleeding criteria.

Ethics and dissemination The study protocol has
been approved by the institutional review board/
independent ethics committee at each site prior to
study commencement. All patients will provide written
informed consent. Results will be disseminated at
scientific meetings and published in peer-reviewed
journals.

Trial registration number NCT03854149; Pre-results.

Strengths and limitations of this study

» The multicentre, prospective design will capture
high-quality and detailed ‘real-world’ data on apix-
aban use in adults with congenital heart disease
(ACHD) and atrial arrhythmias.

» The study will exploit available ACHD registries to
facilitate patient enrolment.

» Five-hundred patient-years will be the largest expo-
sure to a single anticoagulant to be reported in an
ACHD study.

» Formal non-inferiority of apixaban compared with
warfarin cannot be established by an explanatory
study with small sample size and lack of a compar-
ator arm.

» Sample representativeness may be affected by
patient-related or physician-related selection bias.

INTRODUCTION

Adults with congenital heart disease (ACHD)
carry a more than 10-fold increased risk for
stroke compared with the general popula-
tion." This excess risk is partially conveyed
by atrial arrhythmias (AAs), namely atrial
fibrillation, atrial flutter or intra-atrial re-en-
trant tachycardia, which are three times more
prevalent in ACHD.? Notably, AAs occur in
over 10% of patients within 10 years from
the Fontan procedure.” Hence, contempo-
rary guidelines suggest oral anticoagulation
(OAC) in most patients with ACHD with AA,
based on disease complexity and presence of
conventional stroke risk factors.*
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The risk of thrombotic, but also bleeding compli-
cations can be even higher for cyanotic entities of the
heterogeneous congenital heart disease (CHD) spec-
trum, mandating safe and effective OAC treatment.” The
adoption of non-vitamin K OACs (NOACs) into wide-
spread clinical practice is expected to revolutionise the
care of patients with AA-complicated CHD. Apixaban was
the third NOAC that was licensed for non-valvular atrial
fibrillation, which demonstrated superiority in both the
efficacy endpoint of stroke or systemic embolism and in
the safety endpoint of major bleeding, with a concomi-
tant 11% reduction in all-cause mortality versus warfarin.’
The landmark trial of apixaban did not exclude patients
with ACHD, although no ACHD-specific subgroup anal-
yses have been reported so far. Yet even after a decade
on the market, most data generated by studies on ACHD
patients with AA focused on NOACs in general, rather
than apixaban per se.”"

To address this gap in knowledge, we designed the
PReventiOn of ThromboEmbolism in Adults with
Congenital HearT disease and Atrial aRrhythmias
(PROTECT-AR) trial. The trial aims to evaluate the
safety and efficacy of apixaban use for thromboembolism
prevention, in routine, ‘real-world’ practice regarding
ACHD patients with AA.

METHODS AND ANALYSIS

Study design

PROTECT-AR is an investigator-initiated, prospective,
multicenter, single-arm, non-interventional cohort study
involving ACHD patients with AA who are treated with
apixaban as part of routine care. The planned enrolment
is for 250 patients across four study sites, which are major
ACHD centres (American Hellenic Educational Progres-
sive Association [AHEPA], Onassis, Attikon and Mitera
Hospital) located in the two largest cities of Greece. The
first patient was enrolled in PROTECT-AR on 5 July 2019.
As of February 2020, 91 patients have been enrolled.
Completion of enrolment is anticipated in the first
quarter of 2023. Results of the study are expected until
the end of 2023.

The steering committee, consisting of academic authors
with expertise in ACHD and in anticoagulation, will be
responsible for study oversight, maintenance of the study
database, data validation and analyses. The committee is
supported by an independent statistician and is respon-
sible for ensuring timely publication of the results. The
development of the manuscript was led by the first author,
in collaboration with all the authors. No one who is not
an author interfered with writing the manuscript. All the
authors made the decision to submit the manuscript for
publication.

PATIENTS
To participate in PROTECT-AR, patients must be adults
(=z18years old) with CHD and a documented history of

atrial fibrillation, atrial flutter or intra-atrial re-entrant
tachycardia, who are routinely treated with apixaban
(ie, new or ongoing users) for stroke prevention at any
healthcare level in Greece (ie, not restricted to the study’s
sites). Patients will be excluded if they have moderate-to-
severe mitral stenosis or mechanical valves, or if they are
unwilling or unable to complete follow-up procedures.

ENDPOINTS

Primary endpoints

The primary efficacy endpoint is the incidence of
composite events, including stroke (ischaemic, haemor-
rhagic or undetermined), systemic or pulmonary embo-
lism and intracardiac thrombosis. The primary safety
endpoint is the incidence of major bleeding.

Secondary endpoints

The predefined secondary efficacy endpoints include
each component of the primary efficacy endpoint, as
well as transient ischaemic attack, myocardial infarc-
tion, death from cardiovascular causes and death from
any cause. The predefined secondary safety endpoint
includes the composite of major and clinically relevant
nonmajor bleeding.

Endpoint adjudication

All efficacy and safety endpoints will be adjudicated on
the basis of prespecified definitions by a clinical endpoint
committee, whose members will have access to all patient
records (eg, hospital discharge summary, outpatient
clinic letter, brain imaging report or other relevant
information), but will not interfere with the patients’
care. The study’s endpoints, defined in accordance with
recent American College of Cardiology and International
Society on Thrombosis and Hemostasis Guidelines''™?
and used in several key thromboembolism trials,"*'° are

provided in table 1.

EXPLORATORY ENDPOINTS

The clinical thromboembolic or bleeding events that
occurred prior to enrolment will be assessed retrospec-
tively. During the follow-up, all adverse events occurring
in patients on apixaban treatment, apart from the study’s
primary and secondary endpoints, will be recorded and
analysed. Furthermore, healthcare resource use and
details on interventions, such as management of throm-
boembolic and bleeding events, will be assessed. Apixaban
persistence, reasons for any switch from, interruption or
cessation of apixaban therapy and any follow-on therapy
will be recorded. Adherence to apixaban treatment will
be assessed by reviewing electronic pharmacy prescription
data in order to track the number of apixaban prescrip-
tions that individual patients claimed. In addition,
changes in the quality-of-life of patients who, newly initi-
ated or were switched to apixaban at enrolment, will be
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Table 1 Clinical events definitions

Stroke Defined as a new-onset neurological dysfunction caused by central nervous system injury as a result of haemorrhage or
infarction, of at least 24 hours duration (or if symptoms lasted <24 hours a clear matching lesion on CT or MRI), not due to
another identifiable nonvascular cause (ie, brain tumour, trauma).

All available data will be considered to support the diagnosis and subclassification of the type of stroke. Strokes will be

subclassified as ‘ischaemic’or ‘primary haemorrhagic’ based on imaging data, if available, or ‘undetermined cause’ if imaging

data are missing, according to the definitions below.

Ischaemic stroke

P Ischaemic stroke with no haemorrhage: stroke without intracerebral blood on brain imaging

» Ischaemic stroke with haemorrhagic conversion: presence of blood felt to represent haemorrhagic conversion and not a
primary haemorrhage

Primary haemorrhagic stroke

» A stroke with documentation on imaging (eg, CT scan or MRI) of intracerebral, subdural or subarachnoid haemorrhage.
Evidence of haemorrhagic stroke from other sources (lumbar puncture, neurosurgery or autopsy) can also confirm the
diagnosis.

Undetermined Stroke

P A stroke as a result of haemorrhage or infarction but with insufficient information classify as either ischaemic or
haemorrhagic.

Systemic embolism A history consistent with an acute cessation of blood flow to a peripheral artery (or arteries) or evidence of embolism from
other sources (eg, surgical specimens, angiography, vascular imaging), localised to one of the following:
» Lower or upper limb
» Intraocular
P Intra-abdominal viscera
» Other (to be specified)

Pulmonary embolism Symptoms of PE with one of the following findings:
» A new intraluminal filling defect in (sub)segmental or more-proximal branches on CTPA, or in vessels more than 2.5mm in
diameter on the pulmonary angiogram.
» A new perfusion defect of at least 75% of a segment with a local normal ventilation result (high probability) on VQ scan.
» Inconclusive diagnosis of PE based on CTPA, pulmonary angiography, or VQ scan, but with demonstration of a new or
recurrent deep-vein thrombosis in the lower extremities by compression ultrasound or venography.

Intracardiac thrombus Identified by echocardiography or cardiac MRI as a discrete echodense mass with well-defined borders that are distinct from
the endocardium and seen throughout systole and diastole, in any of the four cardiac chambers (including atrial appendages)

Major bleeding Defined as clinically overt bleeding that is associated with:
(ISTH) » A fall in haemoglobin of 2g/L or more
» A transfusion of >2 units of packed red blood cells or whole blood
» Bleeding in a critical site: intracranial, intraspinal, intraocular, pericardial, intra-articular, intramuscular with compartment
syndrome, retroperitoneal
» Death (fatal bleeding)

Clinically relevant Defined as overt bleeding not meeting the criteria for major bleeding but associated with medical intervention, an
nonmajor bleeding unscheduled contact (visit or telephone call) with a physician, (temporary) cessation of study treatment, or discomfort for the
patient, including:

» Any bleeding compromising haemodynamics
» Any bleeding leading to hospitalisation
» Subcutaneous (skin) hematoma if the size is >25cm2, or >100cm?2 if provoked
» Intramuscular haematoma
P Epistaxis lasting for more than 5min, if the episode was repetitive (ie, two or more episodes of true bleeding, that is, not
spots on a handkerchief, within 24 hours), or led to an intervention (packing, electrocoagulation etc)
» Gingival bleeding if it occurred spontaneously (ie, unrelated to tooth brushing or eating), or if it lasted for more than 5min
» Haematuria if it was macroscopic, and either spontaneous or lasting for more than 24 hours after instrumentation (eg,
catheter placement or surgery) of the urogenital tract
» Macroscopic gastrointestinal haemorrhage: at least one episode of melena/hematemesis, if clinically apparent and
haemoccult positive
» Rectal blood loss, if more than a few spots on toilet paper
» Haemoptysis, if more than a few speckles in the sputum and not occurring within the context of PE
» Any other bleeding type that was considered to have clinical consequences for a patient
Minor bleeding Defined as other overt bleeding events that do not fulfil the criteria of a major bleeding event or a clinically relevant non-major
bleeding event (eg, epistaxis that does not require medical attention).
Transient ischaemic Defined as new neurological symptoms or deficit lasting less than 24 hours without acute infarction on CT or MRl (if available).
attack
Myocardial infarction *Detection of a rise and/or fall of cardiac Troponin values with at least one value above the 99th percentile URL and with at
(fourth universal least one of the following:
definition) » Symptoms of acute myocardial ischemia
» New ischaemic ECG changes
» Development of pathological Q waves
» Imaging evidence of new loss of viable myocardium or new regional wall motion abnormality in a pattern consistent with
an ischaemic aetiology
» Identification of a coronary thrombus by angiographic methods or autopsy.

Continued
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Table 1 Continued

Death Cause of death will be classified as follows:
Cardiovascular

P Ischaemic stroke

» Haemorrhagic stroke

» Systemic or pulmonary embolism

» Other cardiovascular (ie, myocardial infarction, sudden death, heart failure) and unobserved deaths
» Unobserved deaths, unless a non-cardiovascular cause can be clearly identified.

Non-cardiovascular
» Bleeding

» Other non-cardiovascular (ie, malignancy, infection, trauma, pulmonary causes of death)
» Unknown death: observed deaths of unknown cause

*Intracranial bleeding that met the definition of stroke was included in both stroke and major bleeding endpoints.
CTPA, CT pulmonary angiography/angiogram; ISTH, International Society on Thrombosis and Haemostasis; Ml, myocardial infarction; PE, pulmonary embolism; ;

VQ scan, ventilation/perfusion lung scintigraphy.

assessed by means of the Medical Outcomes Study 36-Item
Short-Form General Health Survey questionnaire.'”

STUDY PLAN

To facilitate a timely and efficient patient recruitment,
PROTECT-AR will take advantage of preexisting local
registries of ACHD patients, available to the study’s
centres."® The study includes prescreening, screening
and follow-up phases, executed in parallel (figure 1).

In the prescreening phase, available local registries will
be scanned for subjects with a positive record regarding
OAC use. To reduce selection bias, all of these subjects
will be reached by a telephone call and briefly questioned
on current apixaban use, core inclusion and exclusion
criteria and on their ability and principal willingness to
participate. Qualifying prescreened subjects will be asked
to undergo a screening visit at one of the study’s involved
centres. Prescreening aside, active screening will also be
performed to all consecutive patients who present for

42 months

a routine exam, or are acutely hospitalised in a study’s
ACHD centre. All screened subjects will be documented
in an anonymous log file, along with the reasons for
screening failure (eg, ineligibility or refusal to provide
consent).

At enrolment, baseline data on the clinical profile of
all subjects who sign the written informed consent will
be captured by local site staff (box 1). Emphasis will be
placed on type of CHD (classified as outlined in the 2018
American Heart Association/American College of Cardi-
ology guideline for the Management of ACHD)," prior
antithrombotic medication, prior thromboembolic and
bleeding events and associated risk scores.*’ *!

Follow-up data regarding the occurrence of the trial’s
endpoints will be prospectively collected by telephone
or in the ACHD centre should the patient return for a
routine visit (or an acute hospitalisation), initially I month
after enrollment and at 6-month intervals. Patients will
be instructed to report to the study centre earlier if they

NN NN R RN R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE e

Enrolment period

Pre-screening:  Identification of eligible patients from available ACHD registry data

Screening: Inclusion/exclusion criteria, informed consent

Atenrolment:  Baseline data collection

up to 48 months

v

Follow-up period

After enrolment (at 1 month and every 6 months): Telephone or in-person assessments

Study population:

ACHD patients with AA, treated with apixaban for thromboembolism prevention as part of routine care

(N=250)

Primary Safety End-point

Primary Efficacy End-point

Incidence of major bleeding

Study
Initiation Date

Figure 1

Incidence of stroke or thromboembolism

Study
Termination Date
(at ~500 patient-
years of follow-up)

Study plan of the PROTECT-AR study. AA, atrial arrhythmias; ACHD, adults with congenital heart disease; PROTECT-

AR, PReventiOn of ThromboEmbolism in Adults with Congenital HearT disease and Atrial aRrhythmias.
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Box1 Baseline data collection

» Sociodemographic profile (gender, age, weight, height, body mass
index).

» Type of ACHD, stratified by:

— Anatomical complexity (I: simple, Il: moderate, lll: complex).

— Physiological stage (A, B, C, D).

Date of AA diagnosis.

Type of AA, confirmed by means of available 12-lead ECG and

Holter-ECG, or electrophysiology study.

Pattern of AA (first diagnosed, paroxysmal, persistent, permanent).

History of interventions.

— Defect repair, including number of surgeries and presence of bi-
oprosthetic valves.

— Cardioversion, ablation, pacemaker or intracardiac defibrillator
implantation.

» Type of prior treatment:

— Antithrombotic therapy (VKA, NOAC, no OAC) including date of
treatment initiation and patient-reported adherence.

— Rate control (b-blocker, calcium-channel blocker, digitalis).

— Rhythm control (propafenone, flecainide, sotalol, amiodarone).

— Other (nonsteroidal anti-inflammatory drugs, antidepressants).

» History of stroke, transient ischemicischaemic attack, systemic, pul-
monary or venous thromboembolism, intracardiac thrombi, major
bleeding or clinically relevant nonmajor bleeding

» Other comorbidities (hypertension, diabetes mellitus, dyslipidae-
mia, smoking, alcohol use, vascular disease, heart failure, thyroid
disease, gastrointestinal disease, chronic kidney disease, chronic
obstructive pulmonary disease, liver disease).

» Prior hospitalisation or healthcare resource utilisation due to AA-
related complications.

» CHA,DS,-Vasc (Congestive heart failure, hypertension, age, diabetes
mellitus, prior stroke or transient ischemic attack) and HAS-BLED
(Hypertension, abnormal renal or liver function, stroke, bleeding, la-
bile INR, elderly) score.

» Apixaban treatment decision (patient or physician).

» Other assessments, if performed as part of routine care (or most
recent available):

— Vital signs (blood pressure, heart rate).

— Laboratory data (complete blood count, liver function tests,
renal function tests, coagulation profile, N-terminal pro-BNP
[NT-pro-BNPY]).

— Echocardiographic data (systemic ventricle ejection fraction, left
atrium diameter, presence and severity of valvular disease).

» Symptom burden (modified European Heart Rhythm Association
[mEHRA] symptom scale) and quality of life measures (SF-36 score).

vy

vy

AA, atrial arrhythmias; ACHD, adults with congenital heart disease; CHA,DS,-
Vasc, Congestive heart failure, hypertension, age, diabetes mellitus, prior
stroke or transient ischemic attack (CHA,DS,-Vasc); HAS-BLED, Hypertension,
abnormal renal or liver function, stroke, bleeding, labile INR, elderly; mEHRA,
modified European Heart Rhythm Association; NOAC, non-vitamin K oral
anticoagulant; OAC, oral anticoagulant; VKA, vitamin-K antagonist; SF-36 to
36-Item Short-Form General Health Survey.

have symptoms suggestive of stroke, systemic, pulmonary
embolism or major bleeding. The final follow-up visit
will coincide with the date the study reaches the prede-
termined number of person-years of follow-up (ie, study
termination date).

DRUG ADMINISTRATION

Given the study’s noninterventional nature, decisions
about apixaban prescription, including dose and dura-
tion of therapy, as well as any background therapy, labo-
ratory or other investigations will be left to the discretion
of the treating physician. Nevertheless, the study encour-
ages management according to current guideline-based
and label-based recommendations. In specific, the Euro-
pean Society of Cardiology guidelines suggest OAC in
all patients with ACHD with AA and intracardiac repair,
cyanosis, Fontan palliation or systemic right ventricle.
In less complex forms of ACHD, OAC is suggested if
CHA,DS,-Vasc (congestive heart failure, hypertension,
age 275 years, diabetes mellitus, stroke/transient isch-
aemic attack, vascular disease, age 6574 years, sex cate-
gory) score is 21 (class of recommendation Ila, level of
evidence C)." The recommended dose of apixaban is
2.5mg two times a day if patients meet two or more of
the following criteria: an age of at least 80 years, a body
weight of no more than 60kg, or a serum creatinine level
of 1.5 mg/dL or more. Apixaban 2.5 mg two times a day is
also approved for treatment of patients with severe renal
impairment (creatinine clearance 15-30mL/min), but
not end-stage renal impairment (creatinine clearance
<15mL/min) or dialysis. The drug is also contraindi-
cated in severe hepatic impairment (Child-Pugh class C).
For all other cases of non-valvular AA, apixaban 5mg two
times a day is recommended.”

STATISTICAL CONSIDERATIONS

Sample size

The sample size of PROTECT-AR was calculated by
testing a hypothesis of non-inferiority between apixaban
and warfarin, with respect to the study’s primary efficacy
endpoint (ie, stroke or thromboembolism). Designing
an adequately powered randomised, controlled trial was
prohibitive in terms of time, cost and sample size. Hence,
we implemented a single-arm, historical control design.
Historical cohort data suggest an annual thromboembo-
lism rate of 1.2% in patients with ACHD with AA and no
mechanical valves, under warfarin treatment.”? In ARIS-
TOTLE, the HR for stroke or systemic embolism when
comparing apixaban with warfarin was 0.79.° Accordingly,
we would expect the annual rate of the primary efficacy
endpoint in our population on apixaban to be 0.95%. On
the basis of multiple scenarios balancing practicality and
clinical meaningfulness, the non-inferiority hypothesis
was accepted should the actual annual rate of the primary
efficacy endpoint not exceed the rate in the historical
cohort by more than 1.8% in absolute terms (ie, if it is
not higher than 3%). This required 478 patient-years to
provide power of 90% at a one-sided alpha level of 0.025.
These patient-years were also considered acceptable
to determine non-inferiority with respect to the study’s
primary safety endpoint, yielding power of 84% at a one-
sided alpha level of 0.02 to detect a non-inferiority rate of
2.5%, when the projected actual annual major bleeding

Kartas A, et al. BMJ Open 2020;10:¢038012. doi:10.1136/bmjopen-2020-038012

5



rate is 0.76%.° * We anticipate a minimal attrition rate
given the close follow-up of patients in the ACHD sites,
and thus, aim to recruit a total of 250 patients with a
mean follow-up of 2 years, to achieve approximately 500
patient-years of exposure to apixaban.

STATISTICAL ANALYSIS

The safety and efficacy assessment will be based on
calculations of the incidence rate of adjudicated clinical
events, with baseline being the time of enrolment. Only
follow-up and events occurring prospectively, after enrol-
ment, will be counted in the analyses. Follow-up data will
be censored on the earliest of the following: the date of
death (if applicable), and the study termination date
(ie, the date when the prespecified patient-years will be
reached). Incidence proportions (patients with events/
number of treated patients) and incidence rates (events
per 100 patient-years) of all binary primary and secondary
endpoints will be calculated, with corresponding 95%
CIs. Time-to-event endpoints will be plotted with the use
of the Kaplan-Meier method, measured from the time of
enrollment to the time of occurrence of the first event.
Differences in event rates between new and experienced
apixaban users, patients of different disease complexity
or AA type will be assessed by using the log-rank test or
Cox proportional regression HR. Data will be primarily
analysed according to the intention-to-treat principle,
that is, without reference to treatment compliance or
changes. In a secondary on-treatment analysis, patients
will be censored in case of apixaban discontinuation or
switching to a different OAC. Descriptive statistics will
be used to summarise baseline characteristics. Contin-
uous variables will be expressed as mean+SD or median
and interquartile range ((IQR); 25th, 75th percentile)
depending on normality of the distribution. Categorical
values will be presented as frequencies and percentages.
Intervariable comparisons will be conducted, using anal-
ysis of variance, X2 test or Fisher’s exact tests where appro-
priate. Data management and statistical analyses will be
performed using Stata software, version 16 (StataCorp).

Ethics and dissemination

The study will be conducted in keeping with International
Conference on Harmonisation Good Clinical Practice
guidelines, the Declaration of Helsinki, and applicable
laws and regulations.** All participating sites have
obtained approval from appropriate independent ethics
committees or institutional review boards, and patients
will provide written informed consent before study entry.
Results will be published as peer-reviewed articles in inter-
national journals and communicated through national
and international conferences.

Subject confidentiality
Data will be centrally stored in a structured electronic
database and will be only accessible by study staff. Strict

subject confidentiality will be maintained through subject
identification codes.

Data and safety monitoring

At multiple time points a data and safety monitoring
board consisting of study investigators and an indepen-
dent statistician will review accumulating data for quality
and safety and will report back to the steering committee
of the study. Serious adverse events will be reported by
the steering committee to Pfizer within 24hours of first
awareness of the event.

Patient and public involvement

There has been no public or patient involvement in the
design of this study. The study results will be disseminated
to the participating patients via the investigators, once
they become published in a peer-reviewed journal.

DISCUSSION

In this study, we aim to test the hypothesis that routine,
‘real-world’ use of apixaban in patients with ACHD and
non-valvular AA, is associated with a non-inferior risk
of stroke or thromboembolic events and a non-inferior
risk of major bleeding events compared with historical
cohort data on warfarin. The lack of documented prag-
matic experience with NOAGs in ACHD is reflected
in the guidelines: The 2018 AHA/ACC guidelines for
the management of ACHD strongly encourage future
research to identify patients with ACHD who can use
NOAGCs instead of warfarin.®® The 2014 PACES/HRS
expert consensus statement on the management of
arrhythmias in ACHD issued weak recommendations for
NOAGs in ACHD, pending safety and efficacy data.? So
far there have been only two prospective studies assessing
the safety and efficacy of NOAC treatment in the ACHD
setting,” '* while most available data stem from retrospec-
tive studies.”’ ™ These data are limited by heterogeneity
regarding OAC treatment, since patients were under a
mixture of warfarin or NOAC agents.3O PROTECT-AR’s
non-interventional, longitudinal design is meant to fill this
unmet clinical need, particularly for apixaban. Focusing
research on apixaban in ‘real-world” ACHD patients is
backed up by scientific merit; ARISTOTLE and ENGAGE
TIMI 48 were the only landmark randomised controlled
NOAC trials to include patients with bioprosthetic valves
or valve repalir,31 which are common features in ACHD.
Furthermore, complex CHD, especially Fontan, is asso-
ciated with varying degrees of hepatic insufficiency. In
these cases, VKA use is particularly challenging due to
intrinsically elevated INR and an excess difficulty in dose
adjustment.32 Apixaban is one of the NOAGCs allowed
in mild to moderate hepatic impairment (Child-Pugh
class A or B), whereas its metabolism is predominantly
hepatic via CYP3A4/5.* The limited clinical experience
mandates further prospective studies, in the adult and
paediatric setting alike; two trials on apixaban and rivar-
oxaban in paediatric patients with CHD are expected to
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shed light on this unexplored territory.” * The indepen-
dent endpoint adjudication of PROTECT-AR will allow
for comprehensive, quality details on the endpoints of
interest, in compliance with predefined standards. In a
similar fashion to the NOTE (NOACs for thromboembolic
prevention in patients with CHD) study,'” PROTECT-AR
exploits an existing pool of phenotypically characterised
patients with ACHD, nested into active, local ACHD-all-
comers registries, from which ongoing apixaban users
are to be selected. Such use of already available resources
is expected to offer several advantages compared with
other studies: First, it will reduce time and recruitment
costs. Second, it will reduce selection bias on the site level
since some patients will be enrolled at the study’s sites
although being followed at other sites contributing to the
registries. Thus, although limited to a single country, our
cohort will, to some extent, reflect a diverse ACHD popu-
lation on apixaban that is representative of a nationwide
distribution of care settings.

LIMITATIONS

Despite its statistical and theoretical plausibility,
PROTECT-AR shares the same limitation with previous
NOAC studies in the context of ACHD, of not being a
formal non-inferiority trial of apixaban vs warfarin. Such
a trial was deemed not to be feasible given the need to
include an actual warfarin control group and to enrol at
least 18000 patients in total to establish non-inferiority
according to industry standards.® *® Consequently, the
present study should be seen as an exploratory safety and
efficacy evaluation confined to apixaban in patients with
ACHD with AA. Being a real-world study, PROTECT-AR
is subject to various forms of selection bias. The pooling
of OAC-experienced patients from local registries might
lead to underestimation of adverse events, since these
tend to occur during the critical period of OAC initia-
tion.™® The study’s single-arm, open-label design can
introduce bias related to knowledge about treatment. It is
likely that a clinician will be selecting patients most likely
to benefit, and without risk of complication, from apix-
aban. Knowledge about the study in the involved ACHD
sites could incline physicians to switch from other OACs
or initiate apixaban more often, in order to aid recruit-
ment. In addition, patients agreeing to participate in the
study may, to some extent, be prone to self-selection, for
reasons such as high motivation or perceived high risk of
stroke or bleeding.
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