exposure, the reviewer conducted PK simulations in a setting where there is no
effect of concomitant medications. This approach is based on the well-supported
assumption that PK interactions resulting from concomitant medications in
pediatric patients 4 years of age and older will be similar to adults. Based on PK
simulations in this setting, OCP proposes 400-600, 500-800, 600-900, and 8001200 mg once daily as maintenance dosing for pediatric patients weighing 11 to <
22 kg, 22 to < 32 kg, 32 to ≤ 38 kg, and > 38 kg, respectively. OCP’s proposed
maintenance dosing was communicated to the Sponsor and the Sponsor agreed
with the proposal. OCP agrees with Sponsor’s proposed initial and titration
(b) (4)
increments of 200,
300, and 400 mg for pediatric patents weighing 11 to <
22 kg, 22 to < 32 kg, 32 to ≤ 38 kg, and > 38 kg, respectively.
2) Extrapolating ESL monotherapy from adjunctive in children for the treatment of
POS:
To support use of ESL as monotherapy for the treatment of POS based on
extrapolation, the proposed dosages of a drug, when used as monotherapy, should
result in exposures that are similar to those demonstrated to be safe and effective
when the drug is used as adjunctive therapy for the treatment of POS. Although
there are some drugs that interact with ESL (i.e., carbamazepine, phenytoin and
phenobarbital) in the adjunctive setting, none are clinically relevant to the extent
that they require dose adjustment. Based on these considerations, and since adults
have the same dosing for adjunctive therapy as for monotherapy, it is reasonable
to apply the same pediatric dosing to monotherapy as is applied to adjunctive
therapy in patients 4 years of age and older.
2

RECOMMENDATIONS

The Office of Clinical Pharmacology reviewers have reviewed NDA 022,416
Supplement-009 for Aptiom (eslicarbazepine). The Sponsor’s submission is acceptable
from the perspective of the Office of Clinical Pharmacology and we recommend approval
provided that an agreement is reached between the Sponsor and Agency regarding
labeling language.
3

BACKGROUND

Eslicarbazepine acetate (ESL) is extensively converted to eslicarbazepine, a voltagegated sodium-channel-blocking agent, with additional calcium-channel blocking
properties. ESL was approved in the U.S. as monotherapy or adjunctive therapy for the
treatment of partial-onset seizures (POS) in patients with epilepsy 18 years or older. In
this supplemental NDA, the Sponsor seeks an indication for ESL as monotherapy and
adjunctive therapy for the treatment of POS in patients 4 years of age and older based on
extrapolation of adult data.
After discussions with the Division of Neurology Products (DNP), the sponsor agreed to
the dosage regimen of ESL for pediatric patients shown in Table 1.
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Table 1: ESL Dosage Schedule for Pediatric Patients Aged 4 to 17 Years Old
Body Weight
Range
11 to 21 kg
22 to 31 kg
32 to 38 kg
38 kg

4

Initial and Maximum Titration Increment Dose Maintenance Dose
(mg once daily)
(mg once daily)
200
400 to 600
(b)
500 to 800
(4)
300
600 to 900
400
800 to 1200

GENERAL ADVICE FOR PEDIATRIC EXTRAPOLATION

On November 12, 2015 DNP sent a General Advice Letter to the Sponsor indicating that
it was acceptable to extrapolate to pediatric patients 4 years of age and older the
effectiveness of drugs approved for the treatment of partial onset seizures (POS) in
adults. This determination was based on the similarity of POS in pediatric patients 4
years of age and older and adults as well as analyses of multiple antiepileptic drugs,
conducted by the FDA, that demonstrated a similar exposure-response relationship in
pediatric and adult patients with POS.
The following will be required to rely upon extrapolation to support an indication for the
treatment of POS in subjects 4 years and older:
• An approved indication for the treatment of POS in adults.
• A pharmacokinetic (PK) analysis to determine a dosing regimen that provides similar
drug exposure (at levels demonstrated to be effective in adults) in pediatric subjects 4
years of age and older compared with adult subjects with POS. This analysis will
require pharmacokinetic data from both the adult and pediatric (4 years of age and
older) populations.
• Long-term open-label safety study(ies) in pediatric subjects 4 years of age and older.
To support use as monotherapy for the treatment of POS based on extrapolation, the
proposed dosages of a drug, when used as monotherapy, should result in exposures that
are similar to those demonstrated to be safe and effective when the drug is used as
adjunctive therapy for the treatment of POS. Thus, to support extrapolation, a Sponsor
must provide pharmacokinetic information adequate to demonstrate such similarity,
taking into consideration possible drug-drug interactions (inhibition or induction) that
may alter the metabolism of the drug.
5

CLINICAL DEVELOPMENT IN PEDIATRIC PATIENTS

Phase 2 and Phase 3 studies of ESL in pediatric subjects include BIA-2093-202, BIA2093-208, and BIA-2093-305. Study BIA-2093-208 was conducted in pediatric patients
aged 6-16 years; however, PK assessments were not included in the study design. Study
BIA-2093-305 is a double-blind, randomized, placebo-controlled, parallel-group,
multicenter clinical trial to evaluate the efficacy and safety of ESL in subjects age 2-17
years with POS. However, the study failed to demonstrate a therapeutic effect for ESL in
pediatric subjects.
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[Reviewer’s comments: The results of this failed trial were submitted to the Agency and
were carefully evaluated before we concluded that it was acceptable to extrapolate
efficacy to pediatric patients 4 years of age from adults. Potential reasons for the failure
of the pediatric trial to meet its primary endpoint were examined and include the
following:
•
•
•

A higher median baseline seizure frequency was observed for the placebo arm in
BIA-2093-305 compared to the treatment arm,
A high placebo response was observed in the trial, especially in younger
pediatric patients (ages 2 to 6 years) and in specific geographical regions (i.e.,
Eastern Europe),
Exposures of ESL in the 2 to 6 year age group were lower compared to older
children and adults, suggesting the dose in younger patients may have been too
low.

In the current submission the Sponsor posits that the possible enrollment of some subjects
with secondary generalized epilepsies and generalized seizures, rather than POS, could
also have contributed to the negative findings.
We also investigated differences in the pediatric trial compared to adult trials, including
a different distribution of concomitant medications and a longer titration phase in
pediatric patients. Other points of consideration include:
•

•

Eslicarbazepine shares the same active moiety with another drug
(oxcarbazepine/Trileptal) which has demonstrated effectiveness in the pediatric
population. The exposure-response relationship for the active moiety has also
been shown to be similar in trials of Aptiom and Trileptal.
Subgroup analysis of BIA-2093-305 in patients ≥ 7 years (the subpopulation with
a lower placebo response and ESL exposure similar to adults) showed a
difference in favor of ESL compared to placebo when considering both titration
and maintenance phases.

Following thorough evaluation from different perspectives, we concluded that the failure
of the trial to meet the primary endpoint was likely due to study design and execution
features, rather than an inherent ineffectiveness of ESL.]
In both pediatric studies (Studies BIA-2093-202 and BIA-2093-305), ESL was
(b) (4)
administered QD using
oral suspension (formulation FC1a) in subjects
(b) (4)
aged 2-6 years and a tablet for older subjects (7-18 years). Furthermore, the
oral suspension FC1a and tablets were found to be bioequivalent in adults (Studies BIA2093-109 and BIA-2093-122). Based on bioequivalence results, it can be expected that
eslicarbazepine exposures are similar when administered either as a tablet or
(b) (4)
oral suspension.
According to the current Aptiom label, food has no effect on the pharmacokinetics of
eslicarbazepine after oral administration of Aptiom. In addition, the current label
indicates that eslicarbazepine is highly bioavailable, because the amount of
eslicarbazepine and glucuronide metabolites recovered in urine corresponded to more
than 90% of an Aptiom dose. Overall, a clinically-relevant food effect is not expected
with ESL oral suspension as the suspension is bioequivalent to the ESL tablet.
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A pooled population PK analysis was performed based on data collected from ESL
adjunctive therapy Studies BIA-2093-202 and BIA-2093-305 of pediatric patients with
refractory POS. Using the pediatric population PK model, Sponsor conducted PK
simulations to arrive at pediatric dose selections expected to match exposures in adults
receiving approved ESL doses.
6

RESULTS OF SPONSOR'S POPULATION PK ANALYSES

The Sponsor relied on population PK analysis (Report COG008041/2014/ESLIPEDS/A)
to support ESL dosing regimen in pediatric patients.
Sponsor developed 3 population PK models; an adult monotherapy model, an adult
adjunctive therapy model, and a pediatric adjunctive therapy model.
Adult Monotherapy Population PK Model: The adult monotherapy population PK model
provided in this submission was previously reviewed by OCP and found to be acceptable
from a clinical pharmacology perspective. A brief summary of key information about this
adult monotherapy population PK model is summarized below (please refer to the clinical
pharmacology review of NDA 022416 signed on 07/23/2015 for details).
Sponsor utilized data from Phase 1 Studies BIA-2093-105, -110, -111, -115, -116, -119, 120, -121, -127, -129, and Phase 3 Studies SEP-093-045 and SEP-093-046 to generate
the adult monotherapy population PK model.
The final model utilized one-compartment, first-order oral absorption, first-order
elimination, and was parameterized in terms Cl/F (apparent clearance), V/F (apparent
volume of distribution, and ka (first order absorption rate constant). Between-subject
variability was estimated for Cl/F, ka, and V/F. Weight was a covariate on both CL/F and
V/F (via allometric scaling with a power model) and sex was a covariate on both CL/F
and V/F (additive shift).

(equation 1)

(equation 2)
Source: cog002454-2013-eslipk-rpt.pdf, page 38 of 212 (sequence 0140)

The final model parameter estimates are found in the table below.
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Table 2: Parameter Estimates from the Adult Monotherapy Population PK Model.

Source: cog002454-2013-eslipk-rpt.pdf, page 67 of 212 (sequence 0140)
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Adult Adjunctive Therapy Population PK Model: The adult adjunctive population PK
model was previously reviewed by OCP and found acceptable from a clinical
pharmacology perspective. A brief summary of key information about the adult
adjunctive population PK model can be found below (please refer to the clinical
pharmacology review of NDA 022415 signed on 09/16/2013 for details).
Sponsor utilized data from Phase 1 Studies BIA-2093-105, -110, -111, -115, -116, -119, 120, -121, -127, -129, and SEP093-150 and Phase 3 Studies SCO/BIA-2093-301,
PRA/BIA-2093-302, and BIA-2093-304 to generate an adult adjunctive therapy
population PK model.
The final model has the same structural design as the adult monotherapy model.
Covariates on Cl/F were carbamazepine, phenobarbital-like inducers, and creatinine
clearance. Covariates on V/F were sex and phenobarbital-like inducers (see equations
below).

(equation 3)

(equation 4)
Source: cog002419-2012-eslipk-rpt.pdf, page 34 of 423 (sequence 0053)

The final model parameter estimates can be found in the table below.
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Table 3: Parameter Estimates from the Adult Adjunctive Therapy Population PK
Model.

Source: cog002419-2012-eslipk-rpt.pdf, page 83 of 423 (sequence 0053)
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Simulation Methodology: In an attempt to ensure consistent distribution of covariates
between the simulated population and observed population, Sponsor randomly resampled
(with replacement) a set of covariates from patients in the observed population. In
addition, Sponsor also set between-subject variability for CL/F, V/F, and kat to zero.
[Reviewer comment: Sponsor utilized only the kat, absorption rate constant for tablets, in
the pediatric simulations. Sponsor did not include the oral suspension dosage form in the
pediatric PK simulations. Based on the comparable bioavailability between oral
suspension and tablets, and since no food effect is expected for the oral suspension,
Sponsor’s use of kat for pediatric PK simulations is acceptable. ]
The adult simulations were conducted using the adjunctive PK model (where ESL is
adjunctive to other anticonvulsant drugs) with the effect of phenobarbital-like AEDs on
CL/F, effect of carbamazepine on clearance, and the effect of phenobarbital-like AEDs
on V/F. The pediatric simulations were conducted with all drug interaction terms
inactive.
[Reviewer comment: Please refer to the Reviewer’s Analyses in section 5 for details
regarding the impact of PK interactions (carbamazepine and phenobarbital-like
inducers) on the PK simulations and ultimately pediatric dose selection.]
Using the simulated data described above, Sponsor provided the following plot
demonstrating the relationship between weight and simulated ESL exposure for a range
of doses in the pediatric population with comparison to the simulated ESL exposure
achieved in adults receiving approved doses.
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Please provide the number of pediatric patients ≥ 4 years of age who were
exposed to these proposed doses (or higher doses) for at least 6 months
and at least one year.”
The Sponsor responded on 07/17/2017 (sequence 0223) indicating they accept OCP’s
proposed dose regimen. The Sponsor also provided the number of pediatric patients
exposed to doses at or in excess of OCP’s proposed dose levels for a 6-month duration as
well as a 1-year duration. Discussions with the Clinical review team indicate that the
available safety data supports OCP’s proposed dosing from a safety perspective. Please
refer to the medical officer’s review for additional details regarding safety.
Key label edits: The Sponsor’s proposed label was edited to include the updated
maintenance dosing proposed by OCP. OCP proposes to remove statements regarding a
(b) (4)

Michael Bewernitz, Ph.D.
Reviewer, Division of Pharmacometrics (DPM)
Dawei Li, Ph.D.
Reviewer, Division of Clinical Pharmacology 1 (DCP1)
Kevin Krudys, Ph.D.
Team Leader, DPM
Concurrence:
Angela Men, M.D., Ph.D._______________________
Team Leader, DCP1
cc:

HFD-120

NDA# 022416/s-009

HFD-860

Mehul Mehta, Ramana Uppoor, Angela Men, Dawei Li
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(b) (4)

.
(b) (4)
Overall,
(see section 7 of this review for details on
regarding how this was addressed in PK simulations), the Sponsor’s pediatric PK model is
acceptable.]
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