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Abstract Venous thromboembolism (VTE) is more frequent in infants than in older children.
Treatment guidelines in children are adapted from adult VTE data, but do not currently
include direct oral anticoagulant use. Dabigatran etexilate (DE) use in the paediatric
population with VTE therefore requires verification. We investigated the pharmacoki-
netic/pharmacodynamic (PK/PD) relationship, safety and tolerability of DE oral liquid
formulation (OLF) in infants with VTE (aged < 12 months) who had completed
standard anticoagulant treatment in an open-label, phase lla study. Patients received

Keywords a single-dose of DE OLF (based on an age- and weight-adjusted nomogram) yielding an
= dabigatran etexilate exposure comparable to 150 mg in adults. The PK end point was plasma concentration
= paediatrics of total dabigatran; PD end points included activated partial thromboplastin time
= pharmacokinetics (aPTT), ecarin clotting time (ECT) and diluted thrombin time (dTT). Safety end points
= pharmacodynamics included incidence of all bleeding and other adverse events (AEs). Ten patients were
= venous screened; eight entered the study (age range, 41-169 days). The geometric mean

thromboembolism
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(gMean) total dabigatran plasma concentrations 2 hours post-dose (around peak
concentrations) were 120 ng/mL with a geometric coefficient of variation (gCV) of
62.1%. The gMean at 12 hours post-dosing was 60.4 ng/mL (gCV 30%). PK/PD
relationship was linear for ECT and dTT (R? = 0.858 and 0.920, respectively), while
total dabigatran concentration and aPTT showed a non-linear correlation. There were
no deaths, treatment discontinuations or treatment-related AEs. In conclusion, DE was
well tolerated without any treatment-related AEs in infants. The observed PK/PD
relationships were comparable with the established profile in older patients with VTE.

Introduction

The incidence of venous thromboembolism (VTE) is increasing
in children."? According to a paediatric Canadian registry
report from the mid-1990s, the incidence rate of VTE is 5.3
per 10,000 hospital admissions among children aged between
1 month and 18 years.? In the United States, from 1979 to
2001, the annual rate of VTE was 0.49 per 10,000 children. The
diagnosis rate of VTE was higher among children aged <2 years
compared with children aged >15 years.* However, the rea-
sons for the increase are unclear. Improved detection of VTE
cases that would have previously remained undiagnosed may
be a factor, but the increase may also be related to advance-
ments in the treatment and supportive care of critically ill
children.” Studies show a bimodal peak distribution in the
incidence of VTE among children, with peaks occurring in
infants (aged < 1 year) and adolescents.'*:® More than 90% of
VTE events reported in infants are associated with the use of
central venous lines."”-8

Despite many anticoagulants not being approved for use in
this population, they remain the mainstay of treatment for VTE
in children.’ The current standard of care for VTE in children is
aninitial treatment with unfractionated heparin (UFH) or low-
molecular-weight heparin (LMWH) followed by LMWH or
bridging to vitamin K antagonists (VKAs).'® The treatment
duration is usually 6 weeks to 3 months in infants.!" The use of
UFH and VKAs has limitations such as an unpredictable
pharmacokinetic (PK) profile, the need for continuous mon-
itoring and drug and food interactions.'? The limitations
associated with UFH, LMWH and VKAs in children highlight
the need for an anticoagulant therapy for use in VTE that can be
administered orally and is available in a paediatric formulation
and requires no therapeutic drug monitoring.

Dabigatran etexilate (DE) is a non-vitamin K antagonist oral
anticoagulant (NOAC) currently approved in the European
Union and United States for the treatment and secondary pre-
vention of VTE in adults; ' it has known advantages over LMWH
and VKAs, such as oral administration and a more consistent PK
and PK/pharmacodynamic (PD) profile, but also a better safety
profile regarding bleeding. Another limitation of LMWH is its
mode of action: LMWH catalyses anti-thrombin inhibition of
serine proteases and thus relies on patients’ physiologic anti-
thrombin levels for its function. Anti-thrombin levels are usually
physiologically low at birth and are often markedly decreased in
infants with serious health problems; '*!° this may compromise
LMWH function. Dabigatran is a direct thrombin inhibitor that

does not rely on endogenous plasma levels of anti-thrombin or
any other coagulation proteins or natural coagulation inhibitors
to be effective. DE is as clinically effective as warfarin, with a
favourable bleeding profile reported in adult users of this
medication. It has demonstrated non-inferiority to warfarin
for the treatment of acute proximal deep vein thrombosis
(DVT) and pulmonary embolism (PE),'®17 as well as for the
treatment of recurrent DVT and PE in extended use in adult
patients with VTE who had completed >3 months of initial
anticoagulant therapy.'® Preliminary studies of DE, including in
vitro testing in paediatric plasma and clinical trials in children
and adolescents, indicated a PK/PD profile similar to that seen in
adults.~%" However, there is a paucity of data in children, and
the existing therapeutic recommendations for the management
of VTE in children are adapted from recommendations from
adult VTE data, which in most circumstances may not be
appropriate.12

The differences between children and adults in terms of the
aetiology of VTE, an evolving haemostatic system in children
and development and maturation of the paediatric organ
function may affect the response to anticoagulant therapy.'?
Because of a non-linear relationship between patient size and
drug elimination and the impact of maturing clearance me-
chanisms, linear weight-based derivation of a paediatric dose
from adult data may lead to underestimation of drug clearance
and, consequently, a lower than ideal dose in children.?2-24
Since dabigatran is predominantly renally excreted, dosing
according to estimated development and maturation of renal
function, by means of the Hayton method, is considered
appropriate.?®> A dosing nomogram of DE for the treatment
of paediatric patients was developed, in which a paediatric
dose was calculated from an adult dose based on a child’s
estimated better renal function, according to age and weight.?>

The current recommendations of the European Medicines
Agency and U.S. Food and Drug Administration indicate the
need to establish drug development programs for paediatric
patients for any novel anticoagulant agent. The planned pae-
diatric clinical trial program for DE has adopted a comprehen-
sive stepwise approach to minimize safety risks in this
vulnerable patient group. The safety and tolerability of DE
was first confirmed in adolescents aged 12 to less than
18 years,?® then subsequently evaluated in younger children
(aged 1 to less than 2 years and 2 to less than 12 years).?® The
present study investigated the dosing algorithm of an oral
liquid formulation of DE in infants aged <1 year with VTE by
assessing the safety, tolerability, PK, PD and PK/PD correlation.
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Methods

Study Design

This was a phase Ila, open-label, non-randomized, uncon-
trolled, single-dose, single-arm, multinational safety study
in children aged O to less than 12 months. The trial consisted
of a screening period (visit 1), a treatment period (visit 2, day
1), a follow-up period of 30 days starting 1 day after admin-
istration of DE (visit 3) and safety assessment 30 days (-7 days)
after the treatment administration (visit 4). After the screening
period, eligible patients entered the treatment period where
theyreceived a weight- and age-adjusted single oral dose of DE
liquid formulation. This dose was expected to yield an expo-
sure comparable to that following 150-mg dose in adult
patients. Blood samples were collected at baseline (visit 1),
and at 2 and 12 hours after DE administration, for the assess-
ment of PK and PD profiles. All patients who received DE were
followed up for 30 days for post-administration safety assess-
ments. Each patient’s participation in the trial was concluded
with the last planned visit (i.e., visit 4).

Administrative Structure of the Trial

The trial was sponsored by Boehringer Ingelheim and was
conducted in compliance with the approved clinical trial
protocol, in accordance with the principles of the Declaration
of Helsinki,?’ the International Council for Harmonisation
guidelines for Good Clinical Practice?® and with applicable
regulatory requirements and Boehringer Ingelheim standard
operating procedures. Before initiation of any study-related
procedure for each patient, parent(s) or the patient’s legally
accepted representative was informed about the trial verb-
ally and in writing by the investigator. A signed and dated
informed consent form from the parent(s) or the patient’s
legally accepted representative was obtained.

Participants
The key study inclusion and exclusion criteria were as follows:

Inclusion criteria: Full-term neonates (gestational age
>37 weeks) and neonates and infants aged <1 year at
visit 1 were eligible for study entry if they had completed
planned treatment with either LMWH, UFH or oral antic-
oagulation for VTE before intake of the single dose of study
medication and were able to receive DE as an oral liquid.
The protocol-specified wash-out period for prior dabiga-
tran treatment varied from 14 to 30 days, and dabigatran
oral liquid formulation was administered within 1 month
of completion of the standard treatment.

Exclusion criteria: Weight <3 kg at visit 1, major bleeding
during treatment with standard anticoagulant for prior
VTE, concomitant treatment with an anticoagulant or
antiplatelet agent, swallowing abnormalities, major sur-
gery within 4 weeks before visit 2 or planned surgery
during the course of the study, renal dysfunction (serum
creatinine >1.2x normal range), hepatic disease or current
treatment with warfarin or any other vitamin K-dependent
anticoagulants for indications other than for the purpose of
treatment of prior VTE.
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Treatment

All patients received a single dose of DE as an oral liquid
formulation with the nominal dose strength of 6.25 mg/mL.
The individual dose was calculated based on the age- and
weight-adjusted nomogram based on Hayton’s equation.23

Study Outcomes

The primary study end points were the PK and PD profile of
dabigatran. The PK profile was established by measuring the
plasma concentration of total dabigatran at 2 and 12 hours
following DE administration. The PD profile was established
by central measurement of coagulation parameters: acti-
vated partial thromboplastin time (aPTT), ecarin clotting
time (ECT) and diluted thrombin time (dTT) at 2 and 12 hours
after DE administration.

The secondary study end points included PK/PD relation-
ship of dabigatran, incidence of all bleeding events (major
and minor) and acceptability and tolerability of study med-
ication. Major bleeding was defined as: fatal bleeding; clini-
cally overt bleeding associated with a decrease in
haemoglobin of >2 g/dL in a 24-hour period; bleeding that
was retroperitoneal, pulmonary, intracranial or otherwise
involved the central nervous system; or bleeding that re-
quired surgical intervention. Minor bleeding was defined as:
any overt or macroscopic evidence of bleeding that did not
fulfil the criteria for either major bleeding or clinically
relevant non-major bleeding; overt bleeding for which a
blood product is administered and which is not directly
attributable to the patient’s underlying medical condition;
and bleeding that requires medical or surgical intervention
to restore haemostasis, other than in an operating suite.?® All
adverse events (AEs) that occurred during the residual effect
period for dabigatran (i.e., within 2 days of administration)
were also considered as on-treatment events. Global assess-
ment of acceptability and tolerability of the oral liquid
formulation of DE was given by the investigator using a
5-point scale (good, satisfactory, not satisfactory, bad or
not assessable; at the discretion of the investigator) imme-
diately after the administration of DE at visit 2. The projected
steady-state trough plasma concentration of dabigatran in
the present study was compared with the trough concentra-
tion of dabigatran observed in the RE-COVER study.'®

Statistical Analysis

The total dabigatran concentration and PD end points are
summarized descriptively. The PK/PD relationship was ana-
lysed using linear regression. For aPTT, an additional non-
linear regression model, maximum effect of aPTT (Enax), Was
used for analysis as this PK/PD relationship is known to
be curvilinear in older populations. Projected steady-state
trough concentrations were obtained by multiplication of
dabigatran observed trough concentration in this study with
the accumulation ratioof 1/(1 — e **®4), where k = 0.693/ty,,
tau = 12 hours and t, = 5-10 hours.

Sample Size
At least eight evaluable patients were planned for inclusion
in this trial. The sample size was not based on a power
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calculation. The sample size of eight patients is generally
considered sufficient for exploratory evaluations.2°

PK and PD Assays

Plasma concentrations of total dabigatran were analysed
using validated liquid chromatography-tandem mass spec-
trometry (HPLCG-MS/MS) methods at Nuvisan GmbH (Neu-
Ulm, Germany), as described previously.30'31 The calibration
curves for free and total dabigatran covered a range of 1.00 to
400 ng/mL plasma in undiluted samples; those for DE and
intermediate metabolites (BIBR 951 BS and BIBR 1087 SE)
covered a range of 1.00 to 40.0 ng/mL. Hemoclot dTT, aPTT
and ECT were determined on an MC10PLUS coagulometer
(ABW Medizin und Technik GmbH, Lemgo, Germany) at
Menal GmbH (Emmendingen, Germany) using validated
methods. For each PD parameter, the ratio of post-dose blood
coagulation time over baseline value was determined.

Results

Patient Disposition

Patients were recruited from March 26, 2015, to February 9,
2016, across three centres in Canada, France and Russia. Of
the 10 patients enrolled, 8 completed the study. Two patients
were excluded from entering the treatment period; one had
conditions associated with an increased risk of bleeding and
the other could not be entered because study recruitment
was stopped before the patient was treated. Three patients
had protocol violations: (1) the end of the planned treatment
course with LMWH or any other parenteral or oral treatment
was not defined; (2) the study medication was not adminis-
tered within 1 month after completion of treatment and the
patient took more than the planned dosage of trial medica-
tion; and (3) the PD sample was not collected within the
planned time frame. However, none of these violations led to
study exclusion.

Patient Demographic and Baseline Characteristics
The mean age was 88.6 days (range, 41-169 days), and there
were more female than male patients (62.5 vs. 37.5%). All
patients were white except one patient (87.5%) who was of
black/African American origin (12.5%) (~Table 1).

Pharmacokinetics

The individual plasma concentrations of dabigatran after a
single oral dose of DE are presented in =Table 2. The
geometric mean total dabigatran plasma concentration (geo-
metric coefficient of variation [gCV]) was 120 ng/mL (62.1%)
at 2 hours post-dose and 60.4 ng/mL (30.0%) at 12 hours post-
dose (=Table 2).

Pharmacodynamics

The PD end points of mean coagulation times (aPTT, ECT and
dTT) were measured centrally at baseline (0.5 hours before
administration of DE) and at 2 and 12 hours after dosing
(=Table 3). Coagulation times for all PD end points were
prolonged at 2 and 12 hours versus their respective baseline
values. The coefficient of variation ranged from low to

Dabigatran in Infants with VTE Halton et al.

Table 1 Patient baseline and demographic characteristics

Characteristic All patients
Treated patients, n (%) 8 (100.0)
Sex, n (%)
Female 5 (62.5)
Male 3 (37.5)
Race, n (%)

White 7 (87.5)
Black/African American 1(12.5)
Age, mo 29 +1.7
Age, d 88.6 + 51.6

Minimum 41

Maximum 169
Weight, kg 44 +1.2
Height, cm 55.3 £ 4.8
BMI, kg/m? 14.1 £ 2.3
eGFR (mL/min/1.73 m?) 93.5 + 28.72
Medical history, n

Jugular vein thrombosis 5

Venous thrombosis of limb 1

and a superficial thrombophlebitis

Renal vein thrombosis 1

Portal vein thrombosis 1
Anticoagulant therapy prior to washout, n (%)

Enoxaparin sodium 3(37.5)

Nadroparin calcium 1(12.5)

Heparin sodium 4 (50)
Concomitant therapies, n (%)

Spironolactone 5(62.5)

Furosemide 4 (50.0)

Heparin 4 (50.0)

Sulperazone 4 (50.0)

Abbreviations: BMI, body mass index; eGFR, estimated glomerular
filtration rate.
Note: Values are expressed as mean =+ SD, unless otherwise stated.

moderate for all the coagulation tests except for ECT at
2 hours, which had a higher variability (coefficient of varia-
tion of 44.3%) (~Table 3).

PK|PD Evaluation

Using the centrally measured PD values (aPTT, ECT, dTT), the
relationship between the plasma concentration of total
dabigatran and the PD end points was assessed. A linear
PK/PD relationship was observed for ECT and dTT (~Fig. 1a).
In addition to a linear regression, the relationship between
total dabigatran concentration and aPTT was described by a
non-linear function (=Fig. 1b). For linear regressions, the
coefficients of determination were 0.752 (aPTT), 0.920 (dTT)
and 0.858 (ECT).
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Table 2 Individual plasma concentration of total dabigatran 2
and 12 hours after a single oral dose of dabigatran etexilate

Age, d | Sex Weight, | Actual Total
kg dose, dabigatran
mg concentra-
tion, ng/mL
2h 12 h
129 Female 6.8 34.375 | 48.2 60.7
62 Male 4.2 15.625 58.3 40.1
41 Female | 3.2 18.75 244 76.6
60 Female [ 3.3 18.75 149 78.2
47 Male 3.6 18.75 186 63.5
52 Male 4.7 25 121 73.7
149 Female | 3.7 25 179 36.8
169 Female [ 5.5 31.25 102 70.3
n 8 8
gMean 120 60.4
aCv (%) 62.1 | 30

Abbreviations: gCV, geometric coefficient of variation; gMean,
geometric mean.

Safety End Points

None of the treated patients had any bleeding events during
the study, and the investigators did not report any AEs or
bleeding events for the two patients who were enrolled but not
treated. No AEs were reported by any patient during the
screening or on-treatment periods. One patient had a severe
AE (aortic stenosis) during the post-treatment period that was
considered serious and immediately life-threatening, requir-
ing prolonged hospitalization. However, this event was not
considered to be drug-related by the investigator. There were
no deaths, no AEs leading to discontinuation of the study drug
and no drug-related AEs in the opinion of the investigator.

Global Assessment of Acceptability and Tolerability
Most patients were assessed with good acceptability and
tolerability (six patients, 75.0%). One patient each (12.5%)

Table 3 Mean values for activated partial thromboplastin time,
diluted thrombin time and ecarin clotting time at baseline,
2 hours and 12 hours after intake of dabigatran etexilate

aPTT dTT ECT
Mean | CV Mean | CV Mean | CV
(%) (%) (%)
Epase () 42.1 14.3 | 30.6 6.0 40.7 10.7
E> (s) 78.9 26.7 | 48.7 24.0 | 101.0 | 44.3
E12 (s) 62.8 27.7 | 38.6 8.1 66.9 23.5
ER, ratio 1.9 19.5 | 1.6 254 | 24 34.2
ERq; ratio | 1.5 17.7 1 1.3 5.7 1.6 13.8

Abbreviations: aPTT, activated partial thromboplastin time; CV,
coefficient of variation; dTT, diluted thrombin time; E2, effect at

2 hours; E12, effect at 12 hours; Ebase, effect at baseline; ECT, ecarin
clotting time; ER2, effect ratio at 2 hours; ER12, effect ratio at 12 hours.
Note: Data are for eight patients.

Thrombosis and Haemostasis  Vol. 117 No. 11/2017
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Fig. 1 Relationship between plasma concentration of total dabigatran and
(a) diluted thrombin time and ecarin clotting time and (b) activated partial
thromboplastin time. aPTT, activated partial thromboplastin time; dTT,
diluted thrombin time; ECT, ecarin clotting time.

was evaluated as having satisfactory or bad acceptability and
tolerability (=Fig. 2). Both these patients received slightly
less than planned doses (34.4 instead of 37.5 mg; 15.6
instead of 18.8 mg). One patient received slightly more
than the planned dose (25 instead of 18.8 mg), but tolerated
the study medication well; the total dabigatran concentra-
tion was 121 ng/mL at 2 hours and 73.7 ng/mL at 12 hours.
For the patient assessed as having satisfactory acceptability
and tolerability, the administration of study medication was
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©
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25

12.5 12.5
0 T T T T 1
Good Satisfactory Not satisfactory Bad Not assessable
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Fig. 2 Global assessment of the acceptability and tolerability of the
study medication. Assessed by the investigator on a 5-point scale
(good, satisfactory, not satisfactory, bad, not assessable).
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stopped when the patient showed distress about receiving
more medication.

Comparison of Plasma Trough Total Dabigatran
Concentration: Children versus Adults

The observed mean geometric trough concentration was
60.4 ng/mL (gCV of 30%) after single-dose administration
of DE. The projected plasma trough concentrations after
multiple applications in the present study were approxi-
mately 74.5 and 107 ng/mL for a half-life of 5 and 10 hours,
respectively. These were on average higher than those ob-
served in adults (59.7 ng/mL, gCV of 81.6%) with VTE, but
well contained within the 10th to 90th percentile of trough
concentrations (26.3 and 146 ng/mL) in the RE-COVER trial in
adults.

Discussion

This study evaluated the PK, PD, safety and tolerability of a
single-dose oral liquid formulation of DE in infants aged
<1 year to determine whether the results reflect those in
adults. Dabigatran prolonged the coagulation times for the
PD parameters ECT, dTT and aPTT, and overall, the coeffi-
cient of variation was low. A linear PK/PD relationship was
observed for ECT and dTT. Both linear and non-linear
models were fitted to the concentration-aPTT data. Given
historical data on the PK/PD relationship for aPTT, a non-
linear model is more likely to reflect the true relationship.
dTT has a linear relationship with dabigatran plasma
concentration, and is considered an appropriate indicator
for determination of the dabigatran-related anticoagulant
effect. DE oral liquid formulation was well tolerated; no
AEs or bleeding events were observed during the treat-
ment. No deaths were reported, and most patients (75%)
were assessed with good acceptability and tolerability with
the study medication.

The 2-hour gCV of 62.1 ng/mL is moderate, which favours
the applicability of the dosing nomogram used in the study.
The projected steady-state dabigatran trough concentrations
in the present study were comparable to those observed in
adult patients with VTE.32 Plasma concentrations observed
at 12 hours post-DE dosing were extrapolated assuming a
half-life of approximately 5 to 10 hours in newborns and
infants aged <1 year. A range (5-10 hours) and not a precise
half-life was used to extrapolate the plasma trough concen-
trations of dabigatran, as plasma samples were not collected
beyond 12 hours post-DE administration. A sampling time of
48 hours is typically required for reliable estimation of
dabigatran half-life, which was not feasible in a paediatric
population. Based on the plasma samples taken at 12 hours
post-dose and data from younger adults, t,, of dabigatran in
paediatric patients was assumed to be 5 to 10 hours;?’
estimation of the ty, is a potential limitation associated
with the projections. The remaining uncertainty in the ty,
may be due to the small number of samples that can be
obtained from individual patients of this age, as well as to the
variability in PK parameters (which is inherently large in this
population as aresult of differences in clearance maturation).

Dabigatran in Infants with VTE Halton et al.

As time to reach steady state is related to ty,, dosing for
five times the t,, would lead to a PK steady state; as such,
dosing in our study was sufficient for either a 5- or 10-hour
ty,. More clarity will be provided by a phase IIb/IIl study
(NCT02223260) that is recruiting a larger number of patients
who will be dosed to steady state with a twice-daily regimen
(with dose adjustment depending on observed exposure).

The blood coagulation parameters were measured at
identical time points as the assessment of dabigatran plasma
concentration. As seen in adults, dabigatran demonstrated
prolongation of ECT, dTT and aPTT tests. The PK/PD relation-
ships were linear for ECT and dTT. For aPTT, the PK/PD
relationship was explained by a non-linear model. The
observed PK/PD relationships in this study in terms of ratio
over baseline clotting time were approximately similar
to those observed in adult and adolescent patients with
VTE,20:33.34

An evolving haemostatic system and maturation of renal
function in children may affect the PK and PD of an adminis-
tered drug and subsequently lead to a suboptimal response.
However, in the present study, dabigatran demonstrated a PK/
PD relationship in infants with VTE similar to that of adoles-
cents and adults.>® One patient had a serious AE (aortic
stenosis) during the post-treatment period, which was not
considered to be treatment-related by the investigator.

Although VKAs are administered orally, they need regular
therapeutic monitoring. An oral liquid formulation of DE
provides a potential alternative to the existing therapeutic
options for the management of VTE in children, and the
results from the present study confirm its safety and linear
PK/PD correlation. Moreover, global assessment of the ac-
ceptability and tolerability data in the present study further
adds to the advantages of an oral liquid formulation of DE in
the paediatric setting. Most patients were assessed as having
good acceptability and tolerability to the DE oral liquid
formulation. The study confirms the applicability of the
dosing nomogram in infants aged <1 year, which will be
further evaluated in the ongoing phase IIb/Ill studies of DE in
children with VTE (NCT01895777; NCT02197416).

The present study demonstrated a PK/PD relationship in
infants that is comparable to that in older children and
adults. Although this is the first study to have investiga-
ted the use of DE in children aged <1 year, the current
study has some limitations, such as limited data avail-
ability from children aged 1 to 2 months, the lack of data
available from children aged <1 month and small patient
size (n = 8). Further, the patients were almost exclusively
Caucasians.

Conclusion

In conclusion, the observed PK/PD relationships in this small
population of infants aged <1 year were consistent with the
established profile in adult and adolescent patients with
VTE. Renal function-adjusted dosing led to similar exposure
between paediatric and adult VTE patients. The oral liquid
formulation of DE was well tolerated, without any treatment-
related AEs or thromboembolic or bleeding events.
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What is known about this topic?

* VTE is more frequent in infants younger than 2 years
than in older children

 Treatment guidelines in children are adapted from VTE
data from adults and are yet to be verified in the
paediatric population

» Safety and efficacy of dabigatran etexilate has been
established for the treatment and secondary preven-
tion of VTE in adults

What does this paper add?

» The PK, PD, safety and tolerability of dabigatran was
explored in infants younger than 12 months

* Observed PK/PD relationships in infants were consis-
tent with those seen in older VTE patients

* The dosing nomogram for dabigatran use in infants
was confirmed

 Dabigatran was well tolerated without any treatment-
related AEs in infants aged <12 months.
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