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Introduction

Adequately powered, controlled, and prospective trials of
anti-seizure medications (ASMs) in young children are
lacking, which has led to most children with early-life

Abstract

Objective: Double-blind, randomized, and placebo-controlled trial SP0967
(NCT02477839/2013-000717-20) did not demonstrate superior efficacy of laco-
samide versus placebo in patients aged >1 month to <4 years with uncontrolled
focal seizures, per <72 h video-electroencephalogram (video-EEG)-based pri-
mary endpoints (reduction in average daily frequency of focal seizures at end-
of-maintenance [EOM] versus end-of-baseline [EOB], patients with >50%
response). This was unexpected because randomized controlled trial SP0969
(NCT01921205) showed efficacy of lacosamide in patients aged >4 to <17 years
with uncontrolled focal seizures. SP0969’s primary endpoint was based on sei-
zure diary instead of video-EEG, an issue with the latter being inter-reader vari-
ability. We evaluated inter-reader agreement in video-EEG interpretation in
SP0967, which to our knowledge, are the first such data for very young children
with focal seizures from a placebo-controlled trial. Methods: Local investigator
and central reader agreement in video-EEG interpretation was analyzed
post hoc. Results: Analysis included 105 EOB and 98 EOM video-EEGs. Local
investigators and central reader showed poor agreement based on >2 focal sei-
zures at EOB (Kappa = 0.01), and fair agreement based on >2 focal seizures at
EOM (Kappa = 0.23). Local investigator and central reader seizure count inter-
pretations varied substantially, particularly for focal seizures, but also primary
generalized and unclassified epileptic seizures, at both timepoints. Interpreta-
tion: High inter-reader variability and low inter-reader reliability of the inter-
pretation of seizure types and counts prevent confident conclusion regarding
the lack of efficacy of lacosamide in this population. We recommend studies in
very young children do not employ video-EEGs exclusively for accurate study
inclusion or as an efficacy measure.

seizures being prescribed ASMs off-label, without adequate
evidence of efficacy and safety.' For the treatment of focal
(partial-onset) seizures, the most common seizure type in
children and adults,>” only five ASMs are approved in the
United States (US) for patients aged <4 years (>1 month of
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age: brivaracetam [BRV] ,* lacosamide [LCM],’ levetirace-
tam [LEV],"” and pregabalin® >2 years of age: topiramate
[TPM]®). In the European Union (EU), only four ASMs
are approved for this age group (>1 month of age: LEV'Y;
>2 years of age: BRV,"' LCM,'? and TPM"?). At the time of
this trial (SP0967), only LEV and TPM were approved for
this age group in the US and EU.

The primary objective of SP0967, a Phase III, double-
blind, randomized, placebo (PBO)-controlled trial in
25 countries, was to evaluate the efficacy of LCM admin-
istered concomitantly with 1-3 ASMs in patients aged
>1 month to <4 years with uncontrolled focal seizures. As
assessed by reduction in average daily frequency (ADF) of
focal seizures and the proportion of patients with a >50%
response based on <72 h video-electroencephalogram
(video-EEG) at the end of the maintenance period
(EOM) versus the end of the baseline period (EOB),
SP0967 did not demonstrate superior efficacy of LCM
versus PBO."* This was unexpected because LCM showed
efficacy in patients with uncontrolled focal seizures in
the adjacent age group of >4 to <17 years, in another
double-blind, randomized, PBO-controlled trial (SP0969;
NCT01921205)."> SP0969 assessed efficacy using seizure
diaries instead of video-EEGs, and had much longer treat-
ment and evaluation periods than SP0967 (6-week titra-
tion, 10-week maintenance).

As SP0967 enrolled young children/infants with the
same seizure type, there was no mechanistic reason to
suspect lack of efficacy. Both trials recruited patients with
uncontrolled focal seizures on a stable regimen of
1-3 ASMs and used LCM doses that achieved a therapeu-
tic serum range (previously established in adults and
older children).>'* This similarity suggests the difference
in efficacy is not solely because of age differences and
may relate to how seizures were counted (primary end-
points based on video-EEG in SP0967 vs. seizure diary
data in SP0969).

As discussed in Auvin et al.,' the traditional methodol-
ogy of PBO-controlled trials for focal seizures in children
and infants aged <4 years, which is based on video-EEG,
is impractical and unreliable. Besides ethical concerns of
these video-EEG-based designs (requirement of two hos-
pitalizations of 48-72 h, exclusion of patients with low
seizure burden and exposure to PBO for patients who
could benefit from off-label access to the active drug), the
feasibility of video-EEGs as a measure of the primary
endpoint has been questioned.! In particular, the level of
inter-reader agreement in EEG/video-EEG interpretation
has long been an issue in children and adults.'®'” We
report data on inter-reader agreement in video-EEG inter-
pretation from SP0967, which to our knowledge, are the
first such data for very young children with focal seizures
from a PBO-controlled trial.

Pitfalls of EEG trial endpoint in child seizures

Methods

Trial design

SP0967 (ClinicalTrials.gov NCT02477839, EudraCT 2013-
000717-20) was a Phase III, multicenter, double-blind,
randomized, PBO-controlled, parallel-group trial to evalu-
ate the efficacy and safety of LCM as adjunctive treatment
in patients >1 month to <4 years of age with uncon-
trolled focal seizures. The methodology and primary
results are described elsewere.'* In brief, SP0967 com-
prised a 7-day baseline period and a 20-day blinded titra-
tion period (with trial medication dosing flexibility
allowed based on tolerability) to attain the target dose of
trial medication for the 7-day blinded maintenance period
(LCM 8-12 mg/kg/day or matching PBO; no adjustments
to trial medication dose were allowed) (Fig. 1).

SP0967 was conducted in accordance with applicable
regulatory and International Council for Harmonisation-
Good Clinical Practice requirements, the Declaration of
Helsinki, and local laws. The protocol and amendments
were reviewed by a national, regional, or independent
ethics committee or institutional review board. Written
informed consent was provided by parents or legal repre-
sentatives of all patients.

Use of video-EEG in SP0967

SP0967 enrolled patients with uncontrolled epilepsy and
frequent seizures in order to limit trial duration, and uti-
lized video-EEG to optimize the detection of seizures,
which can be subtle during infancy. To be eligible for
enrollment, patients were required to have >2 focal sei-
zures with or without secondary generalization during the
EOB video-EEG, which had a duration of up to 72 h.
Electrographic seizures were defined as recognizable ictal
patterns on an EEG involving >2 contiguous electrodes.
The seizures were to have been initiated as a unilateral or
strongly asymmetric abnormal epileptiform discharge last-
ing a total of >10 seconds.'®

Region-specific primary endpoints of the trial were also
based on video-EEG, following the design of a previous
LEV trial in the same age group of >1 month to <4 years
(N01009; NCT00175890), which demonstrated the effi-
cacy of LEV for the treatment of focal seizures in this age
group.'® According to requirements from the US Food
and Drug Administration (FDA) and the European Medi-
cines Agency (EMA), in trial SP0967 2 region-specific pri-
mary efficacy variables were defined based on
electrographic focal seizures with or without clinical cor-
relate, depending on patient age. The request for electro-
graphic seizures may be valid for nonmotor seizures,
particularly in young children, but this is not the type of
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Figure 1. SP0967 trial design. EOB, end-of-baseline period; EOM, end-of-maintenance period; ET, early termination; T, telephone contact;
V, visit. *A maximum of 7 days could be added to the period between V1 and V2 in the event that additional time was needed to access
inpatient facilities to perform the video-EEG. °The video-EEG (up to 72 h of continuous recording, with every attempt to obtain >48 h of
interpretable recording) was conducted in an inpatient setting. Upon completion of the EOB video-EEG (V2 and V3), the investigator assessed the
electrographic seizure count and confirmed the selection criteria were met. If the patient met all selection criteria, including the requisite number
of seizures based on the video-EEG data, the patient was randomized at V3. Patients who discontinued on or before day 20 did not require an

EOM video-EEG.

seizure usually evaluated in trials. In line with regulatory
agency feedback, for infants >1 month to <6 months of
age, focal seizure frequency was based on electrographic
seizures (with or without a clinical correlate); for children
>6 months to <4 years of age, focal seizure frequency was
based on electrographic seizures with an accompanying
clinical correlate only.

The region-specific primary efficacy variables were the
change in ADF of electrographic focal seizures as mea-
sured on the EOM video-EEG compared with the EOB
video-EEG (US) and the proportion of patients
experiencing a >50% reduction in their ADF of electro-
graphic focal seizures during the maintenance period
(EU). The video-EEGs were obtained using up to 72 h of
continuous recording, with every attempt to obtain >48 h
of interpretable recording.

Per the original protocol, local investigators were
responsible for reviewing EOB video-EEGs to determine
patient eligibility with respect to focal seizure frequency,
and a central video-EEG reader reviewed all video-EEGs
and established the seizure counts used in primary and
secondary efficacy analyses at a later point in time. It was
not operationally feasible to have a central reader assess
patient eligibility, given that the selected sites were located
in multiple countries across different time zones, and eli-
gibility assessments were conducted across all days of
the week.

During the course of the trial, it emerged that there
was high variability in seizure counts between the investi-
gators and the central reader. To address this, a protocol
amendment was implemented after discussion with regu-
latory agencies, to remove the central reader and extend
the investigators’ responsibility from assessing seizure
counts at EOB for eligibility only, to assessing seizure
counts at both EOB and EOM for efficacy analyses as

well, including the patients who had already completed
the trial.

Analyses of inter-reader variability in
video-EEG interpretation

Analyses of inter-reader variability in video-EEG inter-
pretation in SP0967 are summarized in Figure 2. The
first EOB video-EEGs read by the primary central reader
(the designated central reader in the trial) for the effi-
cacy analyses were reviewed. A formal assessment of
inter-reader variation was then carried out using a sec-
ond reader. This intra-class correlation (ICC) assessment
of 15 randomly selected EOB video-EEG readings evalu-
ated the concordance between the two readers and, sec-
ondarily, the discordance in patient qualification
between the investigators and the primary central reader
and the second reader.

Upon conclusion of the trial, a post hoc analysis of all
available centrally read video-EEGs was conducted to
assess variability in video-EEG interpretation between
local investigators and the central reader. This analysis
evaluated Cohen’s Kappa statistic'® relative to the follow-
ing cut points: poor agreement (<0.20), fair agreement
(>0.20 to <0.40), moderate agreement (>0.40 to <0.60),
good agreement (>0.60 to <0.80), and very good agree-
ment (>0.80 to 1.00).”

Results
Review of first group of EOB video-EEGs
assessed by the central reader

A review of the first seven EOB video-EEGs read by the
central reader (for the efficacy analyses), which the local
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from EOB video-EEG

« Local investigators determined patient qualification based on seizure count

= A central video-EEG reader assessed seizure counts from all video-EEGs
for primary and secondary efficacy analyses

Review of first group of EOB video-EEGs assessed by central reader

» 7 video-EEGs

ICC assessment of inter-reader variability using a second reader

« Assessed concordance between the primary central reader and second
reader and discordance in patient qualification between local investigators
and the primary central reader and second reader

+ 15 randomly selected EOB video-EEGs

(Protocol Amendment 3)

Central reader was removed and local investigators became responsible
for assessing seizure counts on both EOB and EOM video-EEGs

At conclusion of SP0967, post hoc analysis of all available centrally

read video-EEGs

= Assessed variability in video-EEG interpretation between local investigators
and central reader

+ 105 EOB and 98 EOM video-EEGs

Figure 2. Flow chart summarizing analyses of inter-reader variability in video-EEG interpretation and video-EEG-related protocol amendments.
EOB, end-of-baseline period; EOM, end-of-maintenance period; ICC, intra-class correlation.

investigator had deemed as meeting the eligibility thresh-
old of >2 focal seizures, showed that as per central reader
assessment, only 28.6% (2 out of 7) of patients met the
threshold. In contrast, the protocol anticipated that there
would be no difference between the local investigator and
the central reader in interpretation of the EOB video-EEG
for 95% of enrolled patients (based on the LEV N01009
pediatric trial'®).

Assessment of inter-reader variability using
a second reader

To establish whether the high variability could be attrib-
uted to the primary central reader, a formal assessment of
inter-reader variation was carried out using a second
reader. The results showed only moderate agreement
between the primary central reader and the second reader
on the assessment of focal seizure counts. The ICC for
log-transformed focal seizure counts for the two readers
was 0.632, which falls into the moderate agreement or
gray zone category based on Landis and Koch agreement
measures for categorical data.”!

There was also a high degree of discordance between
the investigators and the primary central reader and sec-
ond reader in the proportion of patients who qualified
for enrollment into the trial. Of the 15 cases reviewed,
who were screened between March 2016 and February
2017 and had all been assessed by the investigators as
having >2 focal seizures, only 6 (40.0%) (95% confidence
interval [CI] = 16.3-67.7) and 5 (33.3%) (95%
CI = 11.8-61.6) qualified according to the assessment by
the primary central reader and second reader, respectively.
The primary central reader and second reader agreed on
>2 focal seizures in only 4 (26.7%) cases.

Post hoc analysis of variability between
investigators and central reader

The post hoc analysis of all available centrally read video-
EEGs included a total of 105 EOB video-EEGs and
98 EOM video-EEGs. As measured by Kappa statistics for
patient qualification based on the presence of >2 focal sei-
zures, local investigators and the central reader were cate-
gorized as in poor agreement at EOB (Table 1) and as in
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Table 1. Cross tabulation of focal seizure counts by local investiga-
tors versus central reader for the end of baseline period (full analysis
set—patients with central reader and local investigators data for the
end of baseline period).

Local investigators

Central <2 focal >2 focal Row total  Kappa
reader seizures n (%)  seizures n (%) n (%) (95% Cl)

<2 focal 1(1.0) 68 (64.8) 69 (65.7) 0.01
seizures (-0.01

>2 focal 0 36 (34.3) 36 (34.3) to 0.03)
seizures

Column 1(1.0) 104 (99.0) 105 (100)

total

The Kappa statistic is provided between local investigators and the
central reader regarding patient qualification based on >2 focal
seizures.

Cl, confidence interval.

Table 2. Cross tabulation of focal seizure counts by local investiga-
tors versus central reader for the end of maintenance period (full anal-
ysis set—patients with central reader and local investigators data for
the end of maintenance period).

Local investigators

Central <2 focal >2 focal Row total  Kappa
reader seizures n (%) seizures n (%) n (%) (95% Cl)
<2 focal 26 (26.5) 44 (44.9) 70 (71.4) 0.23
seizures 0.12
>2 focal 1(1.0) 27 (27.6) 28 (28.6) to 0.34)
seizures
Column 27 (27.6) 71(72.4) 98 (100)
total

The Kappa statistic is provided between local investigators and the
central reader regarding patient qualification based on >2 focal
seizures.

Cl, confidence interval.

fair agreement at EOM (Table 2). At EOB, a difference of
64.7% in reader interpretation was observed: the propor-
tion of patients with >2 focal seizures was 99.0% per local
investigator assessment and 34.3% per central reader
assessment (Table 1). The number of focal seizures for
local investigators versus the central reader at EOB and
EOM showed no obvious linear relationship (Fig. 3). The
number of all/any type of seizure for local investigators
versus the central reader at EOB and EOM also showed
no obvious linear relationship (Fig. 4).

In the majority of cases at both EOB (61.9%) and
EOM (51.0%), the central reader did not observe any
focal seizures despite local investigator determination of
presence of >1 focal seizure (Fig. 5). There was minimal
discrepancy (<10%) between local investigator and central

A. Bozorg et al.

reader interpretations of focal seizure count in only 4.8%
of cases at EOB and 21.4% of cases at EOM. Overall,
there was substantial variability between local investigator
and central reader interpretations of seizure counts, par-
ticularly in the number of focal seizures, but also in the
number of primary generalized and unclassified epileptic
seizures, at both EOB (Table 3) and EOM (Table 4).
However, there was minimal difference (median percent-
age difference: 0.00) in the number of interpretable hours
of video-EEG between local investigators and the central
reader, at both EOB and EOM (Table 5).

Discussion

Our analyses showed substantial variability and low reli-
ability between video-EEG readers in their assessments of
seizure counts and classification in young children/infants.
Although differences in the ability of trained neurologists
to agree on EEG/video-EEG interpretation have been
identified,'®'” to our knowledge, this is the first assess-
ment of inter-reader reliability in a PBO-controlled trial
in children with focal seizures aged >1 month to
<4 years, most of whom had difficult-to-treat seizures,
and half of whom received PBO."

Post hoc analysis of all available centrally read video-
EEGs showed poor agreement between local investigators
and the central reader for focal seizure counts at EOB
and fair agreement at EOM (Kappa statistics). In most
cases at both timepoints, local investigators determined
>1 focal seizure whereas the central reader determined
none. Variability in focal seizure counts was not driven
by seizure classification: for both focal seizures and sei-
zures of all/any type, local investigator and central reader
counts did not show a linear relationship. Local investiga-
tor and central reader seizure counts varied substantially,
especially for focal seizures, but also primary generalized
and unclassified epileptic seizures, at both timepoints. It
appears that video-EEG data quality was not an issue and
the data were not the source of the variability in interpre-
tation, as there was minimal difference in the number of
interpretable hours of video-EEG between local investiga-
tors and the central reader.

This raises a question on the reliability of video-EEG as
an efficacy measure, confirming published concerns about
the utility of video-EEG-based endpoints in ASM trials in
young children/infants." Video-EEG is less reliable in
younger children versus older children and adults because
of difficulty determining whether the seizures are clearly
focal.'” In the authors’ experience, many young children,
especially those aged <2 years, have unclear epilepsy syn-
dromes with potentially multiple seizure types. Seizures in
young children are more variable and may not have a
clear onset and end, making a “seizure count” difficult.
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Figure 3. Number of focal seizures for each patient, as assessed by local investigators versus central reader, by trial period (full analysis set—
patients with central reader and local investigators data per trial period). (A) Baseline, and (B) maintenance. The data for one patient are not
displayed as the values are outliers.
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Figure 4. Number of seizures (all/any type) for each patient, as assessed by local investigators versus central reader, by trial period (full analysis
set—patients with central reader and local investigators data per trial period). (A) Baseline, and (B) maintenance. The data for two patients are
not displayed as the values are outliers.

Whether a signal is counted as a seizure or artifact observation of similar seizures in the same child. Further-
depends on the clinical pattern/semiology, type of electric more, there may be inconsistency in whether seizures that
activity, alignment with the video track, and previous are captured on EEG but not on camera are counted as
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Figure 5. Percentage difference in focal seizure counts between local investigators and central reader, by trial period (full analysis set—patients
with central reader and local investigators data per trial period). (A) Baseline (N = 105), and (B) maintenance (N = 98). °Percentage difference was
calculated as 100 x (local investigator — central reader)/central reader, and categorized based on the absolute value.

clinical seizures. For seizure detection on EEG, inter-
reader agreement is associated with the duration and rar-
ity of seizures,” their spatial extent, and whether the sei-
zures are clinical or subclinical. Therefore, it is difficult
for different readers to achieve consensus when interpret-
ing video-EEGs in young children,'”” and occasionally
readers disagree with their own earlier interpretation. For
SP0967, the inclusion of 25 countries, with potentially
different approaches to video-EEG interpretation, may
also have increased the variability. Although intra-reader
variability was not assessed because of lack of data, a
study on EEG interpretation in critically ill adults showed
that intra-reader agreement was only modestly better than
inter-reader agreement.'®

Video-EEG-based efficacy endpoints may not have been
the only factor in the negative outcome of SP0967. Other
trial limitations were the inclusion of sites across multiple

regions where video-EEG training methods may vary,
inadequate site training in identifying seizures from
video-EEG, insufficiently clear rules and definitions for
electrographic seizures, and an adjudication process that
did not require central reader confirmation of the pres-
ence of >2 focal seizures before randomization. Addres-
sing these issues may have improved the reliability of
video-EEG seizure counts.

Comparison with other ASM trials in young
children with focal seizures

The design of SP0967 was based on that of a double-
blind, randomized, PBO-controlled, parallel-group trial
which had demonstrated the efficacy of adjunctive LEV in
patients with focal seizures in the same age group
(N01009).'® Patients in SP0967 had more drug-resistant
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Pitfalls of EEG trial endpoint in child seizures

Table 3. Seizure types as assessed by local investigators versus central reader, for the end of baseline period (N = 105; full analysis set—patients
with central reader and local investigators data for the end of baseline period).

Local investigators

Only Type 1 and 2 seizures,

No seizures Only Type Only Type Only Type only type 1 and 3 seizures, only No Type
of any type 1 seizures 2 seizures 3 seizures type 2 and 3 seizures, or type 1 1 seizures
Central reader n (%) n (%) n (%) n (%) and 2 and 3 seizures n (%) n (%)
No seizures of any type 0? 49 (46.7) O 1(1.0) 0 1(1.0)
Only Type 1 seizures 0 36 (34.37 0 0 0 0
Only Type 2 seizures 0 14 (13.3) 0% 0 0 0
Only Type 3 seizures 0 2(1.9) 0 0° 0 0
Only Type 1 and 2 seizures, only Type 1 0 3(2.9) 0 0 0° 0
and 3 seizures, only Type 2 and 3
seizures, or Type 1 and 2 and 3 seizures
No Type 1 seizures 0 65619 0 1(1.0) 0 0°

Type 1 seizures are focal (partial-onset) seizures; Type 2 seizures are primary generalized seizures; Type 3 seizures are unclassified

epileptic seizures.

#Agreement between local investigators and the central reader for seizure type.

Table 4. Seizure types as assessed by local investigators versus central reader, for the end of maintenance period (N = 98; full analysis set—
patients with central reader and local investigators data for the end of maintenance period).

Local investigators

No seizures  Only Type

Only Type 1 and 2 seizures,
Only Type Only Type only type 1 and 3 seizures, only No Type

of any type 1 seizures 2 seizures 3 seizures Type 2 and 3 seizures, or Type 1 1 seizures

Central reader n (%) n (%) n (%) n (%) and 2 and 3 seizures n (%) n (%)
No seizures of any type 13 (13.3)° 41(41.8) 1(1.0) 0 0 14 (14.3)
Only Type 1 seizures 1(1.0) 25(25.5° 0 1(1.0) 0 2 (2.0)
Only Type 2 seizures 2 (2.0) 8 (8.2) 0° 0 1(1.0) 2 (2.0)
Only Type 3 seizures 1(1.0) 0 0 0? 0 1(1.0)
Only Type 1 and 2 seizures, only Type 1 0 4 (4.1) 0 0 0° 0

and 3 seizures, only Type 2 and 3

seizures, or Type 1 and 2 and 3 seizures
No Type 1 seizures 16 (16.3) 49 (50.0) 1 (1.0) 0 1(1.0) 0?

Type 1 seizures are focal (partial-onset) seizures; Type 2 seizures are primary generalized seizures; Type 3 seizures are unclassified

epileptic seizures.

4Agreement between local investigators and the central reader for seizure type.

epilepsy than those in N01009. This may be related to the
greater number of permitted concomitant ASMs (1-3 not
including vagus nerve stimulation [VNS] vs. 1-2 includ-
ing VNS), and the availability of additional ASMs (used
both on-label and off-label) in the more than 10 years
since the conduct of N01009. In SP0967, 27.6% and
27.3% of PBO and LCM patients, respectively, were tak-
ing >2 ASMs on the day of the first dose of trial medica-
tion, whereas in N01009 only 8.9% and 6.7% of PBO and
LEV patients, respectively, had >2 concomitant ASMs
at baseline."®

A0081042 was another double-blind, randomized,
PBO-controlled, parallel-group trial in patients with focal
seizures aged 1 month to <4 years that employed video-

EEG.” In the trial, adjunctive pregabalin 14 mg/kg/day
significantly reduced focal seizure frequency versus PBO,
although the lower dose (7 mg/kg/day) did not. Com-
pared with SP0967, fewer patients in A0081042 were
receiving >2 concomitant ASMs (range 12%-20% across
treatment groups at randomization).”” The fixed-dose
treatment period was also slightly longer versus SP0967
(9 vs. 7 days).14’23 In A0081042, investigators reviewed
baseline video-EEGs to determine patient eligibility per
the required number of focal seizures, and a central
reader reviewed video-EEGs to determine focal seizure
counts for efficacy assessments.”” To our knowledge,
inter-reader  correlation in the trial has not
been published.
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Pitfalls of EEG trial endpoint in child seizures

Table 5. Absolute and percentage difference in interpretable hours
of video-EEG between local investigators and central reader, by trial
period (full analysis set).

Difference in
Trial period  interpretable hours (local Percentage difference
Statistic investigator — central reader) in interpretable hours®

Baseline

n 105 104

Median 0.00 0.00

Min, max —72.33, 71.27 —50.09, 2361.38
Maintenance

n 98 98

Median 0.00 0.00

Min, max —20.45, 31.77 —28.60, 80.94

Max, maximum; min, minimum.
#Percentage difference was calculated as 100 x (local investigator —
central reader)/central reader.

A double-blind, randomized, PBO-controlled, parallel-
group trial evaluated adjunctive TPM in infants aged
1-24 months with focal seizures.”* The trial failed to dem-
onstrate the superiority of TPM over PBO in its primary
endpoint (percentage reduction in daily focal seizure rate
from baseline to final assessment as recorded on 48-h
video-EEG) at all doses tested (5, 15, and 25 mg/kg/day).
Patients had 1-2 concomitant ASMs at baseline; those with
functioning VNS were excluded. The double-blind treat-
ment period, including titration, was 20 days. The duration
of the fixed-dose portion was not specified, but patients
were only exposed to the higher doses for a few days.
The PBO effect was 13.1% for median percentage
reduction from baseline in daily focal seizure rate (TPM
25 mg/kg/day: 20.4%) and 36% for 50% responder rate
(TPM 25 mg/kg/day: 44%), which is higher than that in
N01009 but lower than or similar to that in SP0967.'*'®>*

Use of video-EEG in trials in young children
with focal seizures and alternatives

Video-EEG interpretation in young children can be chal-
lenging and the need for interpretation makes these
assessments only semi-objective. Our analysis shows that
two qualified readers may provide different interpreta-
tions and seizure counts from the treating physician in
young children with focal seizures. For clinical trials in
this patient group, video-EEG may have more value as a
qualitative measure to determine eligibility than as an
objective, quantitative measure of efficacy and the basis of
the primary endpoint.

Other issues in PBO-controlled trials with video-EEG-
based endpoints include exposure to PBO when the active
drug can be accessed off-label, exclusion of patients with
infrequent seizures, lack of generalizability to clinical

A. Bozorg et al.

practice, and the need for two hospitalizations of
48-72 h." Current video-EEG-based trial designs are also
very complex and difficult to apply in real life. Therefore,
efficacy measures not based on video-EEG may be prefer-
able. Examples include the longest time interval between
seizures and seizure counts by caregivers. The latter is
part of a novel trial design for children with focal seizures
aged >1 month to <4 years proposed by the International
League Against Epilepsy, in collaboration with the Pediat-
ric Epilepsy Research Consortium,' which came about
partly because of the findings from SP0967. The time-to-
event design involves seizure counting by caregivers based
on previous video-EEG/video validation of specific seizure
semiologies. The duration of baseline and exposure to
PBO or ineffective treatment are adjusted to the patient’s
seizure burden and response. This new design has not
been validated in drug development; however, there is
evidence to support its utility from a post hoc analysis of
randomized, PBO-controlled trials in patients with focal
seizures aged 4-16 years.25

Another  alternative to video-EEG-based PBO-
controlled trials is pharmacologic extrapolation from
adults to children. Both LCM and BRV were recently
approved by the FDA and EMA for the treatment of focal

: : : : 4,5,11,12,26
seizures in children based on extrapolation.™” ?

Conclusion

SP0967, a double-blind, randomized, PBO-controlled trial
designed and conducted to provide efficacy and safety data
in the very challenging population of patients aged
>1 month to <4 years with uncontrolled focal seizures, did
not demonstrate superior efficacy of adjunctive LCM ver-
sus PBO as measured by the primary endpoints (reduction
in ADF of focal seizures and proportion of patients with
>50% response) based on video-EEG.'* However, high
inter-reader variability and low inter-reader reliability of
the interpretation of seizure types and counts based on
video-EEG, prevent confident conclusion regarding the
lack of efficacy of LCM in this population. Based on our
findings, we recommend future studies in very young chil-
dren, especially where the children may be exposed to
PBO, do not employ video-EEG measures as an exclusive
tool for accurate study inclusion or as a measure of effi-
cacy. To improve the accuracy of seizure counting, we rec-
ommend pre-identifying the clinical signs for each study
participant from video-EEGs or simple videos (including
home videos), as proposed in a novel trial design.'
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