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Abstract

Children with cardiac diseases suffer from significant morbidity and mortality secondary to
thromboembolic complications. Anticoagulant agents currently used for thromboprophylaxis
have many limitations, including subcutaneous administration (low molecular weight hepa-
rins) and requirement for frequent monitoring via venipuncture (vitamin K antagonists).
Edoxaban is an oral direct factor Xa inhibitor without need of monitoring. In the treatment
of venous thromboembolism in adults, edoxaban has shown to be effective and safe.
This manuscript summarises the rationale and design of a phase 3, open-label, randomised con-

trolled trial to evaluate and compare the safety and efficacy of edoxaban against standard of care
(namely, vitamin K antagonist and lowmolecular weight heparin) in children with cardiac diseases.
A goal of 150 childrenwith cardiac diseases at risk of thromboembolic complications who need

primary or secondary anticoagulant prophylaxis will be recruited. Eligible children between
6months and<18 years of age will be randomised in a ratio of 2 to 1 for edoxaban versus standard
of care. Randomisation will be stratified based on underlying cardiac disease and concomitant use
of aspirin for patients other than Kawasaki disease. The primary outcome will be safety, com-
prised of major and clinically relevant non-major bleeding in first 3 months of treatment.
Bleeding beyond 3 months, symptomatic and asymptomatic thromboembolic events, and phar-
macokinetic and pharmacodynamic parameters will be evaluated as secondary outcomes.
Randomised controlled anticoagulation trials are challenging in children. This study will

evaluate a potentially valuable alternative of oral anticoagulant prophylactic use in childrenwith
cardiac diseases.

Social media synopsis

Phase 3 randomised study evaluating safety of oral edoxaban as alternative anticoagulant for
children with cardiac diseases who are at risk of thromboembolism.

Thromboembolism is a major complication in children with cardiac diseases, congenital or
acquired. Children with cardiac diseases constitute a major proportion of thrombosis patients
admitted to tertiary hospitals.1–6 Up to 50% of infants <6 months of age and 30% of older chil-
dren with venous thromboembolism have underlying cardiac diseases.7 The highest risk groups
include children with shunt-dependent single ventricles, central lines, Fontan circuit, Kawasaki
disease with coronary aneurysms, and cardiomyopathy.2 The risk factors for thromboembolism
include alteration in hemodynamics, prosthetic materials, surgically damaged blood vessels,
intravenous catheters, and cardiopulmonary bypass.

Thromboembolism leads to significant morbidity and mortality in children with cardiac
diseases.1,2,7 In a large retrospective cohort study of children undergoing cardiovascular surgery,
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20.8% of the children diagnosed with thromboembolism died as its
consequence.8 In a more recent study among similar cohort of
patients, thromboembolism was associated with

• longer intensive care unit stay (additional 10 days) and hospital
stay (additional 15.2 days),

• higher odds of cardiac arrest (odds ratio: 4.9), catheter re-inter-
vention (odds ratio: 3.3), and

• re-operation (odds ratio: 2.5) and increased mortality (odds
ratio: 5.1).3

The use of anticoagulation prophylaxis in select subpopulations
and settings has become the standard of care to prevent thrombo-
embolism and associated complications.9 Advances in medical and
cardiac surgical techniques have led to improved survival in this
group of children;10 thus, the overall use of anticoagulation has
increased in recent decades.

The commonly used agents for long-term anticoagulation in
children are low molecular weight heparins and vitamin K antag-
onists.2,9 The important disadvantage of lowmolecular weight hep-
arin is subcutaneous administration.11 Vitamin K antagonists have a
delayed onset of action, narrow therapeutic index, unpredictable
pharmacologic response, and multiple food and drug interactions,
and therefore require frequent monitoring.12 Monagle et al showed
that 41% of all warfarin measurements were below the target range
in a group of 54 patients over a period of 2 years.13 The frequent
bloodmonitoring and complexity ofmanagement pose a substantial
burden on children and their families.9,14,15 In one quality of life
assessment study, 62% of parents reported warfarin therapy to be
a burden “now and then” or “always”.16 In addition, administration
of vitamin K antagonists in young children is challenging due to a
lack of commercially available liquid formulation. Therefore, there
exists a need for safe, effective, and easily manageable oral antith-
rombotic agent for the treatment of paediatric cardiac patients at risk
of thromboembolism.

Direct oral anticoagulants overcome many of the above limita-
tions for children. Direct oral anticoagulants can be administered
orally, are antithrombin independent, have a rapid onset and offset
of action, few drug and food interactions, and predictable pharma-
cokinetics with no need of routine monitoring of anticoagulation
activity.17 Recently, two phase 3 direct oral anticoagulant trials for
paediatric venous thromboembolism have been published.18,19 The
rivaroxaban phase 3 study showed that rivaroxaban was as safe and
effective as standard anticoagulants in children with venous
thromboembolism.18 A prospective cohort study showed a favour-
able safety profile of dabigatran for secondary venous thromboem-
bolism prevention in children 3 months to <18 years of age with
persistent risk factor(s).19 In addition, the phase 3 randomised con-
trolled trial of dabigatran for a conventional course of venous
thromboembolism treatment was recently published.20

Edoxaban is an oral, direct, specific inhibitor of activated factor
X. Its pharmacokinetic properties include rapid peak plasma con-
centration, low cytochrome P450 metabolism, limited protein
binding, and linear pharmacokinetics. These properties allow for
once daily dosing, which is an important advantage in comparison
with low molecular weight heparins and some direct oral antico-
agulants.21 After initial heparin, edoxaban therapy was non-
inferior to warfarin in adults with venous thromboembolism,
and adults treated with edoxaban had fewer major or clinically sig-
nificant bleeding complications.22 The paediatric investigational
plan of edoxaban started with a phase 1, open-label study admin-
istering a single dose of edoxaban to children who required

anticoagulant therapy for venous thromboembolism and aimed
to identify paediatric doses in children ages 0 to <18 years that
approximate drug exposure observed in adults (NCT02303431).
Following this, a phase 3, prospective, randomised clinical trial
was started, which is evaluating the efficacy and safety of edoxaban
compared with standard of care for the treatment of venous
thromboembolism (NCT02798471).23 This purpose of this manu-
script is to describe the rationale and design of the DU176B-C-
U313 study, which is a phase 3, prospective, randomised controlled
trial comparing the safety of edoxaban with the standard of care
treatment in children with cardiac diseases who require anticoagu-
lation to prevent primary and secondary thromboembolic disease.

Materials and methods

Study objectives and hypothesis

The primary objective of this study is to compare the safety of
edoxaban with standard of care in regard to the combination of
major and clinically relevant non-major bleeding in themain treat-
ment period. Major and clinically relevant non-major bleeding is
defined per published International Society on Thrombosis and
Haemostasis criteria.24 The main treatment period will consist
of the duration from randomisation to month 3 visit, or to the date
of last dose of study drug plus 3 days if study treatment is discon-
tinued, whichever is earlier.

The secondary and exploratory objectives are summarised in
Table 1.

The study hypothesis is that edoxaban is at least as safe as the
current standard of care (low molecular weight heparins and/or
vitamin K antagonists) with regard to the incidence of major
and clinically relevant non-major bleeding in children with cardiac
diseases at risk of thromboembolism.

Study design

This is a phase 3, multi-national, open-label, randomised, parallel-
group, observational trial to evaluate and compare the safety and
efficacy of edoxaban against standard of care. The trial is sponsored
by Daichii Sankyo. The protocol was reviewed by institutional
review boards at each participating centre. Eligible patients or their
parents/caretakers provide informed consent before randomisa-
tion. The study is coordinated by a steering committee that pro-
vides clinical guidance on study implementation and study
conduct. An independent data monitoring committee will monitor
safety and other outcomes of the participating patients and make
recommendations to the steering committee at intervals during the
study. The adjudication of the safety and efficacy endpoints will be
conducted by a blinded adjudication committee. The overall study
design is shown in Figure 1.

The inclusion and exclusion criteria are listed in Table 2. After
assessment and confirmation of eligibility, patients will be rando-
mised in a 2 to 1 ratio for edoxaban arm to standard of care arm,
respectively. Randomisation will be stratified based on:

Underlying cardiac disease:
Kawasaki disease,
Previous Fontan operation,
Heart failure, and
Other (including post-surgical procedures other than the Fontan

operation).
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Patients with conditions other than Kawasaki disease will be
further stratified based on the concomitant use of low-dose
aspirin (1–5 mg/kg/day).

The patients will be recruited in four age cohorts: 12 to <18
years, 6 to <12 years, 2 to <6 years, and 6 months to <2 years.
Patients from 1 to <18 years of age will be enrolled in the study
as soon as the dosing regimen is established for each age cohort
in the phase 1 single-dose edoxaban study. Patients <1 year of
age will be admitted to the study after review by the independent
data monitoring committee of safety data from 50% of patients in
the 1 to <18 year age group who have completed the main
treatment period of 3 months.

Treatment groups

The recommended dosing of edoxaban for the 12- to<18-, 6- to<12-,
and2- to<6-year-oldpatients is shown inTable 3.Dosing recommen-
dations for patients<1 year of age will be provided as the phase 1 sin-
gle-dose edoxaban study completes the pharmacokinetic exposure
analysis for similar age cohorts (NCT02303431). Cohort 1 (12 to
<18 years old) and Cohort 2 (6 to <12 years old) will receive tablets
)15 and/or 30 mg strength), which may be crushed and served with

applesauce or water. Children<6 years of age or thosewith a swallow-
ing issuewill receive edoxaban granules for oral suspension. Edoxaban
doses will be reduced for patients with moderate renal impairment
(defined as glomerular filtration rate of ≥30–≤50% of normal as deter-
mined by the Schwartz formula) and for patients requiring concomi-
tant administration of certain P-glycoprotein inhibitors.

The standard of care arm consists of low molecular weight hep-
arins or vitamin K antagonists according to the treating physician’s
preferred regimen. It is the investigator’s discretion based on local
practice and on the patient’s underlying cardiac disease to consider
if heparin bridging is necessary when initiating vitamin K

antagonists post randomisation until an International Normalised
Ratio between 2.0 and 3.0 is reached.

All patients randomised to standard of care arm will be treated
with standard of care regimen during the main treatment period
(randomisation to month 3) and then offered edoxaban for the
extension period (month 3 to month 12).

Study endpoints

All safety and efficacy endpoints described will be adjudicated in a
blinded manner by the clinical events committee. An independent
data monitoring committee will monitor safety throughout the
duration of the study. The primary safety endpoint is a combina-
tion of major bleeding, as per International Society on Thrombosis
and Haemostasis definition, and clinically relevant non-major
bleeding occurring during the main treatment period.

Secondary endpoints are listed in Table 1.

Duration of study and follow-up

The study is divided into main treatment and extension periods. In
the main treatment period, patients will be treated with edoxaban
or standard of care as per their randomisation. During the exten-
sion period, all patients will be offered treatment with edoxaban.

All patients will undergo safety and efficacy evaluations at the
end of main treatment period at month 3 with a 30-day follow-up.
Along with review of symptomatic endpoints such as bleeding and
symptomatic thromboembolism, safety evaluations will include
complete blood count, liver function tests, creatinine, and esti-
mated glomerular filtration rate measurements. Patients who dis-
continue treatment prior to month 3 will continue with the
scheduled visits up to month 3 with the 30-day follow-up.
Patients who participate in the extension period will undergo safety
and efficacy endpoint evaluations (described above) at months 6, 9,

Table 1. Secondary and exploratory objectives of the study and corresponding time points

Secondary/exploratory objectives Corresponding time points

To compare the efficacy of edoxaban against standard of care with regard to the
development of symptomatic TE and asymptomatic intracardiac thrombus identified
by cardiac imaging

Main treatment period: First dose to month 3 visit
Extension period: month 3 visit to last doseþ 30 days

To compare the safety of edoxaban against standard of care with regard to all bleed-
ing in the main treatment period and in the extension period

As above

To assess the safety of edoxaban with regard to the combination of major and clini-
cally relevant non-major bleeding occurring during the extension period

As above

To compare the efficacy of edoxaban against standard of care with regard to death as
a result of a TE

Main treatment and extension periods as above

To compare edoxaban against standard of care with regard to all-cause mortality Main treatment and extension periods as above

To evaluate the population PK and PD of edoxaban in relation to the efficacy and
safety endpoints in children with cardiac conditions at risk of TE. These measurements
are for study evaluation only and not for dosing adjustments.

PK: pre-dose and 1–3 hours post-dose at Month 1 visit; diagnosis
of TE or major or CRNM bleeding
PD: pre-first dose (randomisation) and 1–3 hours post-dose at
Month 1 visit; diagnosis of TE or major or CRNM bleeding

To assess the quality of life using validated questionnaires Randomisation and at the end of Main treatment period

To compare the intra-patient safety (investigator reported bleeding) and efficacy
(investigator reported TE) during the main treatment period compared with the prior
treatment occurring within 3 months of randomisation

Main treatment period as above

To compare edoxaban regimen with available existing historical data based on litera-
ture review and search for registered clinical trials with similar endpoints

N/A

To analyse the primary prevention and secondary prevention of TE Main treatment and extension periods as above

CRNM = clinically relevant non-major; PD = pharmacodynamics; PK = pharmacokinetics; TE = thromboembolism
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and 12, and 30 days after cessation of treatment if treatment up to
12 months is required.

A follow-up echocardiogram will be taken at month 3 to ascer-
tain asymptomatic intracardiac or coronary artery thrombosis. A
month 3 echocardiogram will be optional if the patient experiences
symptomatic thrombosis documented by an image, such as stan-
dard or CT angiogram, prior to this time. In the extension period
after month 3, any symptomatic event will be documented, and a
recommended image captured to support the event. A month 12
echocardiogram will be optional.

Sample size and statistical analysis

This study is not powered to demonstrate statistically significant
differences in the rate of endpoint occurrences between edoxaban
and standard of care. An adequately powered study would be
unachievable due to the very large sample size required and the
enormous challenge inherent in enrolling these children. To esti-
mate a reasonable sample size, data were extrapolated from the
adult Hokusai-VTE study (i.e., 8.5 and 10.3% in edoxaban and
standard of care arms, respectively) as there is no pre-existing data
for edoxaban in children.22 Assuming that the major and clinically
relevant non-major bleeding event rates in the paediatric cohort
will be similar, the 95% confidence interval around the point esti-
mate of the risk difference between edoxaban and standard of care
is −11.8 to 8.2% with 100 patients in edoxaban arm and 50 patients
in standard of care arm. There is no intent to compare this paedi-
atric study results with the adult Hokusai-VTE trial data.

The primary safety analysis will be performed according to the
actual treatment received and will include composite of major and
clinically relevant non-major bleeding occurring during the main
treatment period. The time to major or clinically relevant non-
major bleeding will be compared between treatment groups using
the Cox proportional hazards regression model including treat-
ment group, concomitant usage of aspirin, and underlying disease

(Kawasaki disease, previous Fontan operation, heart failure, or
other) as covariates. Hazard ratio between edoxaban and standard
of care treatment groups will be calculated with corresponding 95%
confidence intervals. The incidence, annualised event rate, and rate
difference between edoxaban and standard of care treatment
groups will also be calculated and compared with event rates in
similar paediatric populations/indications from prior literature.
All secondary safety analyses will also be performed based on
the actual treatment received. All efficacy analyses will be based
on the treatment group assigned at randomisation (modified
intention to treat).

There is no formal interim analysis planned. However, an
interim assessment by the independent data monitoring committee
of safety endpoints of the study will take place after the first 50
patients in the edoxaban treatment group and 25 patients in the
standard of care arm from 1 to <18 years of age complete the first
3 months of treatment. This assessment is pre-requisite to opening
enrolment of patients <1 year of age on the trial.

Plasma concentration and biomarker data will be summarised
by age, dose, and time point using descriptive statistics. The plasma
concentration data will be pooled with data from other studies for a
population pharmacokinetic analysis using non-linear mixed
effects modelling. Exposure–response relationships will be evalu-
ated for the safety and efficacy endpoints through a model-based
approach, if data allow.

Discussion

Large randomised controlled trials are very difficult to perform in
children with thrombosis or at risk of thrombosis secondary to
multiple challenges. First, despite increasing incidence, thrombo-
embolism remains an infrequent condition in children overall.25–27

Second, children who experience thromboembolism or are at risk
of thromboembolism are sick with multiple underlying diseases
andmany concomitant medications. As a result, a large proportion

Figure 1. Overall study design: the figure out-
lines screening period of up to 30 days, main
treatment period of 3 months from randomisa-
tion, followed by extension treatment period
of up to 9 months from month 3 to month 12.
Note: S – screening; R – randomisation; SOC –
standard of care; F/U – follow-up.
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of eligible patients are excluded from studies due to increased
bleeding risk. Third, it is difficult for parents to give permission
for study participation, especially when their children are young
and very sick. These challenges were reflected in the early closure
of some trials due to slow recruitment.13,28–30 In the paediatric anti-
coagulant field, few phase 3 trials have successfully completed
planned enrolment; recent exceptions include the investigator-
led NIH-sponsored Kids-DOTT trial,31 EINSTEIN-Junior,18 and
DIVERSITY.20 A few additional industry-sponsored phase 3 stud-
ies of direct oral anticoagulants are ongoing, but few have been
powered to demonstrate non-inferior or superior safety and effi-
cacy relative to the standard of care.32

The paediatric direct oral anticoagulant trials, including this
study, are the outcome of collaboration between pharmaceutical
companies and academic experts in the fields of paediatric throm-
bosis and paediatric cardiac care. To develop high-quality trials to
increase the evidence of antithrombotic treatment in children with

thromboembolism or at risk of thromboembolism, collaboration
between industry and amulti-disciplinary group of thought leaders
is needed, from program development and specific trial design to
trial oversight, analysis, and reporting.33 Pharmaceutical compa-
nies benefit from the knowledge of the academic experts in the
domains of paediatric thrombosis and paediatric cardiac care for
the development of their paediatric investigational plan, and in
return, the pharmaceutical companies provide logistics and fund-
ing for the large, international trials. Recently, the International
Society on Thrombosis and Haemostasis paediatric subcommittee
has established a task force for drug development in paediatric
thrombosis to provide expert input into the development of indus-
try-initiated studies.34

The strengths of the ENNOBLE-ATE trial design include a
more inclusive bleeding outcome, two-level stratification for ran-
domisation, observational data with edoxaban for all patients, and
objective quality of life assessments. As edoxaban is being evalu-
ated for prophylaxis, it is appropriate to employ an inclusive def-
inition for the outcomes of clinically important bleeding events. In
a given target population, thromboembolism prevention (in com-
parison to treatment) involves a lower a priori risk of new
thromboembolism events. Hence, from a net clinical benefit per-
spective, a higher rate (and/or greater severity) of bleeds is gener-
ally found to be acceptable for treatment of thromboembolism in
comparison with prevention of thromboembolism. Hence, it is
important to measure safety broadly by including all clinically rel-
evant bleeding events, in addition to major bleeding, when evalu-
ating net clinical benefit of the employed strategy of prevention of
thromboembolism.

Two-level stratification is employed in this study to address the
a priori differential risk of thromboembolism and bleeding based
on underlying cardiac disease and the use of concomitant aspirin.
Stratified randomisation assures that within each stratum of inter-
est, a balance in randomised arms of treatment will be achieved. In
children with Kawasaki disease, the incidence of coronary artery
aneurysms is 5% with upfront treatment with immunoglobulin
and high dose aspirin (previously 20–25%).35 Coronary artery
aneurysms pre-dispose children to significant risk of coronary
arterial thromboembolism, myocardial infarction, or sudden
death. The risk of thromboembolism following the Fontan opera-
tion is reported to be 17–33%,36 while the prevalence of thrombo-
embolism is 14% among children with heart failure secondary to
cardiomyopathy.37,38 The second level of stratification, based on
the use of concomitant aspirin, is employed to address the sus-
pected a priori differential risk of bleeding associated with antico-
agulant monotherapy versus a combination of anticoagulation plus
antiplatelet therapy. A similar study assessing another direct oral
anticoagulant for patients with cardiac diseases has employed
stratification based on age and type of cardiac disease, but not con-
comitant use of aspirin.39 Another recent large randomised con-
trolled trial in the field of paediatric anticoagulation, the Kids-
DOTT trial on duration of anticoagulation for thromboembolism
treatment, has also used stratified randomisation—specifically,
based on age and thrombus location.40

This study will generate observational data with edoxaban on all
enrolled patients. While in the main treatment period, patients will
be treated with edoxaban or standard of care as per their random-
isation, all patients will be offered treatment with edoxaban in the
extension period. This design feature distinguishes the ENNOBLE-
ATE study from another paediatric direct oral anticoagulant trial
in this population,39 as it will provide comparative short-term data,

Table 2. Inclusion and exclusion criteria

Inclusion criteria:

1. Children (>38 weeks to <18 years of age) with cardiac diseases who
are at risk for thromboembolic complications and require at least 3
months anticoagulant prophylaxis.

2. Informed consent from patient and/or parent(s)/legal guardian(s) or
legally acceptable representative.

3. If a patient has a history of thromboembolism, it must be old, organ-
ised and/or resolved per the discretion of the principal investigator
(previously known thromboembolism that is >3 months old and does
not require active treatment).

Exclusion criteria:

1. Symptomatic venous or arterial thromboembolism.
2. Asymptomatic venous or arterial thromboembolism newly found by
routine imaging.

3. Asymptomatic intracardiac thrombosis newly discovered by an
echocardiogram during study screening period.

4. Active bleeding or high risk of bleeding contraindicating treatment
with anticoagulant.

5. Contraindication to the use of low molecular weight heparin and/or
vitamin K antagonist.

6. Requires co-administration of antithrombotic therapy except for low-
dose aspirin defined as 1–5 mg/kg/day with maximum of 100 mg/day.

7. Requires rifampin during study period.
8. Hepatic disease associated with coagulopathy leading to a clinically
relevant bleeding risk (APTT >50 seconds or INR> 2.0 not related to
anticoagulation therapy) or ALT >5 × the upper level of normal or
total bilirubin >2 × upper level of normal with direct bilirubin >20%
of the total at screening visit.

9. Glomerular filtration rate <30% of normal for age and size as
determined by the Schwartz formula.

10. Stage 2 hypertension defined as blood pressure systolic and/or
diastolic confirmed >99th percentileþ 5 mmHg.

11. Thrombocytopenia <50 × 109/L at screening visit.
12. Fontan procedure with a history of or signs/symptoms suggestive of

protein-losing enteropathy.
13. Life expectancy less than the expected study duration (3 months).
14. Pregnancy, breastfeeding, or not using approved method of

contraception.
15. Any condition that, as judged by the investigator, would place the

patient at increased risk of harm if he/she participated in the study.
16. Participation in another trial or treated with an experimental therapy

with <30-day washout period.
17. Hypersensitivity to the active ingredient or to any of the excipients of

any components of the trial treatment.
18. Patients with a history of thrombosis who are diagnosed with

antiphospholipid syndrome.

ALT= alanine transferase; APTT= activated partial thromboplastin time; INR= International
Normalised Ratio
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as well as longer-term prophylaxis data in those electing to con-
tinue in the extension study.

An important exploratory objective of this study is quality of life
assessment. Once-daily oral anticoagulant prophylaxis without
need for frequent blood monitoring is an ideal solution against
issues with current standard of care that pose significant burden
for children and families. Quality of life is a key design element
for current and future trials of antithrombotic therapy in children,
particularly those trials that address non-hospitalised settings and/
or chronic use. This issue has received too little attention in histori-
cal trials designs, but is particularly important in trials of oral
agents that offer potential pragmatic benefits relative to parental
agents used in the standard of care, even when safety and/or effi-
cacy of the newer oral agents may be only non-inferior to parental
agents used in the standard of care.

This study is not powered with intention to draw conclusions
based on statistically significant differences between edoxaban and
standard of care. An adequately powered study would not be fea-
sible due to the significantly large sample size required in such a
specialised paediatric population, as discussed above. However,
the sample size does allow for appropriate 95% confidence interval
around the point estimate of the risk difference between edoxaban
and standard of care, based on observed bleeding rates in the adult
Hokusai-VTE study.22

One of the limitations of this trial is the open design. However,
investigator-reported outcome events (potential safety and efficacy
endpoints) will be reviewed by an independent panel of clinical
endpoint committee adjudicators who are blinded to treatment
arm. In children, it is unethical to use placebo subcutaneous injec-
tions (for masking in regard to the use of low molecular weight
heparins) or to perform false international normalised ratio tests
(for masking in regard to the use of warfarin) in patients rando-
mised to edoxaban.

In summary, randomised controlled anticoagulation trials are
challenging in children. The edoxaban phase 3 study in children
with cardiac diseases will adequately assess safety of edoxaban
in comparison with current standard of care as a primary objective,
as well as efficacy as a secondary objective. If the primary hypoth-
esis regarding safety is supported by the findings of the trial, this
study will provide key evidence towards a valuable alternative for
anticoagulant thromboprophylaxis in children with cardiac dis-
eases who are at risk of thromboembolism.
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