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Direct Oral Anticoagulants

i n  C h i l d r e n  a n d  A d o l e s c e nt s
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Venous thromboembolism in children and adolescents

2

ÅAlmost always provoked

ÅMultiple and simultaneous risk factors at the time of diagnosis

ÅUsually secondary to the use of a central venous catheter in 
children.

ÅIn adolescents, one of the most common cause of VTE is the use 
of oral contraceptive.
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Current standard of care for VTE treatment
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ÅUnfractionated heparin (UFH)

ÅLow-molecular-weight heparin (LMWH)

ÅVitamin K antagonists(VKA)

ÅDisadvantages include:
ÅUnpredictable pharmacokinetic response

ÅSeveral drug and food interactions

ÅThe need for parenteral administration

ÅNeed for frequent monitoring
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Current standard of care for VTE treatment
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ÅGenerally recommended: 

Åadminister anticoagulation through the central line until it can 
be removed

ÅRemoval of the central line should occur within 3 to 5 days of 
initiating

ÅSerial radiologic imaging is necessary to assess for potential 
extension of the clot
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Direct oral anticoagulants (DOACs)

6

ÅProven at least as efficient and safe as standard care  including:

ÅTreatment and prophylaxis of
Ådeep venous thrombosis(DVT) 

Åpulmonary embolism

Åatrial fibrillation
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Direct oral anticoagulants (DOACs)
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ÅClearly overcome limitations of standard care

ÅSeveral phase IςIII trials are currently ongoing
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Direct oral anticoagulants (DOACs)
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ÅTwo type:
ÅDirect Thrombin Inhibitors
ÅDabigatran

ÅDirect FXainhibitors
ÅApixaban

ÅBetrixaban 

ÅEdoxaban

ÅRivaroxaban
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Dabigatran
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ÅSpecifically and reversibly inhibits thrombin

ÅOrally administered

ÅAvailable in three different pharmaceutical formulations:
Åcapsule
Åpellets
Åoral liquid formulation

ÅHalf-lives
Å8 and 10 hours with single dose administration
Å14 and 17 hours with multiple dose administrations 
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Dabigatran
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ÅPediatric Studies:

ÅFrom birth to 17 years old

ÅThe responses 
Åconsistent across all pediatric groups 

Åcomparable to responses in adults
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Dabigatran, Clinical Pediatric Studies
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ÅAll studies complete before 2020

ÅConfirmed effect in children and adolescent VTE and VTE 
prophylaxis.
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Dabigatran, reversal agents
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ÅIdarucizumab

Åa humanized monoclonal antibody 

Åspecifically binds to dabigatran and its active metabolite

Åonly FDA-approved agent for reversing the anticoagulant effect
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Apixaban
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ÅHighly selective inhibitory activity against coagulation Fxa

ÅInhibits free and clot-bound Fxa

ÅAvailable in two different pharmaceutical formulations:
Åtablet 

Åoral solution

ÅHalf-life of oral solution 4.3 to 6.8 hours

ÅHalf-life of tablet 11 to 26.8 hours
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Apixaban, Preclinical Pediatric Studies
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ÅExplore the potential effect in the pediatric population

ÅDemonstrated consistent concentration-related FXainhibition 
across all age groups

ÅTrial is currently performing and complete before 2022
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Edoxaban

16

ÅHighly selective inhibitory activity against coagulation Fxa

ÅAvailable in two different pharmaceutical formulations:
Åtablet 

Åoral solution

ÅHalf-life ranged from5.79 to 10.7 hours
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Edoxaban, Preclinical Pediatric Studies
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ÅEffects were similar at all ages

ÅThe exception of children younger than 2 years 
Åthe anticoagulant effect was increased

ÅPhase I-III study is undergoing
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Rivaroxaban
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Åhighly potent and selective direct FXainhibitory activity

ÅAvailable in two different pharmaceutical formulations:
Åtablet 

Åoral solution

ÅHalf-lives
Å3.24 to 4.15 hours with single dose administration

Å7 to 17 hours with multiple dose administrations 
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Rivaroxaban, Preclinical Pediatric Studies
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ÅCaused a significant increase in the clotting time (PT and aPTT) as 
well as an increase in lag time in neonates

ÅNo significant differences in effect was observed across the older 
pediatric age groups

ÅRecently completed phase 3 trial showed efficacy and safety of 
rivaroxaban in treatment of pediatric VTE
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Rivaroxaban, Pediatric Dosing Regimen
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ÅIn infants and preschool children (body weight:<40 kg)
Åincreased doses would be required

Åonce-daily dosing in children with bodyweights of at least 30 kg

Åtwice-daily dosing in children with bodyweights of at least 20 kg 
and less than 30 kg

Åtwice-daily administrations in those with a bodyweight of at least 
12 kg but less than 20 kg

Åthree times daily administrations in those weighing less than 12 
kg
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Rivaroxaban, Pediatric Dosing Regimen
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Å0.8 mg/kg/day to 1.2 mg/kg/day, aged 6 months to less than 12 
years

Åadjusted to obtain blood levels equivalent to the adult 20-mg 
dose

Åaged 12 to 18 years received 20 mg daily
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Reversal agent for rivaroxaban and apixaban
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ÅAndexanet alfa
Årecombinant modified human factor Xadecoy protein

Åbinds and sequesters the Xainhibitors

Åonly FDA-approved agent
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Summary

23

ÅPediatric VTE occurs in a bimodal distribution, most commonly 
encountered in neonates and adolescents.

ÅThe most common predisposing VTE risk factor in children is the 
presence of a central-access vascular catheter, either venous or 
arterial

ÅAcute DVT typically presents with unilateral pain, swelling, 
and/or erythema of the involved extremity.

ÅThe most common imaging technique used for DVT diagnosis is 
Doppler ultrasonography
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Summary
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ÅThe prevalence of at least 1 inherited thrombophilia condition in 
children with a newly diagnosed VTE ranges from 13% to 79%.

ÅUnfractionated heparin, low-molecular-weight heparin (LMWH), 
and vitamin K antagonists are first-line therapies for VTE 
treatment in pediatrics.

ÅLMWH has become the drug of choice for short- and long-term 
treatment of an acute DVT as well as for DVT prophylaxis in 
children.
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Summary
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ÅDirect oral anticoagulants are not yet officially approved for use 
in pediatric patients younger than 18 years.

ÅThrombolytic therapy is used only in the setting of a life- or limb 
threatening thrombosis episode. 


