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Second monotherapy in childhood absence

epilepsy
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ABSTRACT

Objective: To determine optimal second monotherapy for children with childhood absence
epilepsy (CAE) experiencing initial treatment failure.

Methods: Children with CAE experiencing treatment failure during the double-blind phase of
a randomized controlled trial comparing ethosuximide, valproic acid, and lamotrigine were
randomized to open-label second monotherapy with one of the 2 other study therapies. Primary
study outcome was freedom from failure proportion at week 16-20 and month 12 visits after
randomization. Secondary study outcome was percentage of participants experiencing
attentional dysfunction at these visits.

Results: A total of 208 children were enrolled, randomized, and received second therapy. At both
week 16-20 visit and month 12 visit, ethosuximide's (63%, 57%) and valproic acid's (65%,
49%) freedom from failure proportions were similar to each other and higher than lamotrigine's
(45%, 36%, p = 0.051 and p = 0.062). At both time points, ethosuximide and valproic acid had
superior seizure control compared to lamotrigine (p < 0.0001). At both the week 16-20 and month
12 visits, attentional dysfunction was numerically more common with valproic acid than with etho-
suximide or lamotrigine. For each medication, second monotherapy freedom from failure propor-
tions demonstrated noninferiority to initial monotherapy freedom from failure proportions.

Conclusions: As second monotherapy, ethosuximide and valproic acid, demonstrated higher free-
dom from failure proportions and greater efficacy than lamotrigine; valproic acid was associated
with more attentional dysfunction. Ethosuximide is the optimal second monotherapy for children
with CAE not responding to initial therapy with other medications.

ClinicalTrials.gov identifier: NCTO0088452.

Classification of evidence: This study provides Class lll evidence that for children with CAE
experiencing initial treatment failure, second monotherapy with ethosuximide or valproic acid is
superior to lamotrigine. Neurology® 2017;88:182-190

GLOSSARY

AED = antiepileptic drug; CAE = childhood absence epilepsy; Cl = confidence interval; CPT = Continuous Performance Test;
FFF = freedom from treatment failure; GTC = generalized tonic-clonic; ILAE = International League Against Epilepsy; OR =
odds ratio; RCT = randomized clinical trial.

A double-blind randomized clinical trial (RCT) compared ethosuximide, lamotrigine, and
valproate as initial monotherapy for children with newly diagnosed childhood absence epilepsy
(CAE)."? Freedom from treatment failure (FFF) was assessed at week 16—20 and at month 12 of
therapy. The FFF rates at these 2 timepoints for ethosuximide were 53% and 45%, valproate
58% and 44%, and lamotrigine 29% and 21%."* Ethosuximide was identified as the optimal
initial therapy due to superior efficacy compared with lamotrigine and similar efficacy but fewer
attentional side effects when compared to valproate. However, initial monotherapy failed in
a substantial proportion of children with CAE."?
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Failure of initial therapy is not limited to chil-
dren with CAE. Approximately 50% of adults
and children with epilepsy achieve success with
their first antiepileptic drug (AED).*® There
are limited data from cohort studies about

response to second therapy in children with

9,10

other seizure types”'® and long-term remission

rates for children with CAE experiencing initial
drug failure,"'"> but there are no rigorous clinical
trial data about the optimal second monother-
apy for children with CAE.

This CAE clinical trial provided a unique
opportunity to examine clinical response to
second monotherapy in a well-characterized
cohort whose initial monotherapy failed. We
report outcomes for participants whose initial
double-blind treatment failed and who subse-
quently enrolled in an open-label randomized
comparative study of second monotherapy
using the same study AEDs.

METHODS Primary research question. What is the opti-
mal second monotherapy for children with CAE whose initial

monotherapy failed for any reason?

Participant population. Children were eligible if they had par-
ticipated in the CAE trial,"* experienced initial monotherapy fail-
ure, and, at the time of second monotherapy enrollment, met the
same eligibility criteria as in the original study with 2 exceptions.
Participants who experienced a generalized tonic-clonic (GTC)
seizure on initial monotherapy were eligible. Girls could be
postmenarchal at second monotherapy enrollment if they agreed
to abstain from sexual intercourse. Children were ineligible if they
had developed a clinically significant systemic disease, major
psychiatric or developmental disorder, or if they were considered

to be nonadherent by the site study team.

Study design. Participants experiencing treatment failure
on blinded initial monotherapy were tapered during a blinded
conversion period with option to use a benzodiazepine bridge.
Open-label second monotherapy was started at least 2 weeks
after the last dose of initial monotherapy and after the
benzodiazepine bridge was stopped.

Eligible participants were randomly assigned (1:1) to receive
1 of the 2 AEDs not given as initial monotherapy, with specific
exceptions. Participants exiting initial monotherapy due to
a GTC seizure were not randomized to ethosuximide, partici-
pants exiting due to a rash or on systemic contraceptives for
any reason were not randomized to lamotrigine, and partici-
pants exiting due to hepatitis or pancreatitis were not random-
ized to valproate. These participants were assigned to the
appropriate remaining medication rather than randomized.
Treatment assignment was performed centrally using permuted
blocks of 4 within <6 years and =6 years age strata.

Open-label second monotherapy study visits occurred every 4
weeks for the first 16 weeks, at 26 weeks, and then every 6
months. Medication was titrated as tolerated in predetermined
increments'? every 1-2 weeks until the week 16 visit. Titration
continued only until the participant achieved either seizure free-

dom by clinical and EEG criteria or reached the maximal allowed

or maximal tolerated dose. Maximal allowed doses were (the
lower of) ethosuximide 60 mg/kg/d or 2,000 mg/d; lamotrigine
12 mg/kg/d or 600 mg/d; valproate 60 mg/kg/d or 3,000 mg/d. If
parents reported ongoing absence seizures or seizures were
captured cither on bedside hyperventilation or a 1-hour EEG,
then an upward titration was done. If no seizures were reported
or noted at both bedside hyperventilation and 1-hour EEG, then
medication dosage was not changed. An electrographic seizure
was defined as =3 seconds of generalized spike-and-wave
discharge on EEG. At every study visit, complete blood counts
and liver panels were assessed.

At the week 16 visit, participants who were both clinically and
electrographically seizure-free were considered seizure-free. Par-
ticipants at their maximal allowed or maximal tolerated dose with
clinical/electrographic seizures were considered to have met
a treatment failure criterion. Participants not yet at maximal
allowed dose with clinical/electrographic seizures were allowed
a single additional dose escalation and repeat EEG 4 weeks later
(week 20). Participants with clinical/electrographic seizures at the
week 20 visit were considered treatment failures.

This study’s methodology was identical to that of the initial
RCT."? If there was FFF at the week 16-20 visit, participants
continued second monotherapy until 24 months of seizure
freedom. If a treatment failure criterion was reached earlier,
participation in the clinical trial ended.

Study medications (ethosuximide, valproate, and lamotrigine)
were provided by Pfizer Inc. (New York, NY), Abbott Laboratories
(Abbott Park, IL), and GlaxoSmithKline (Brentford, UK), respec-
tively. The study central pharmacy shipped the medications to the

local site pharmacy, where it was dispensed to the participants.

Study outcomes. The study’s primary outcome was FFF. Treat-
ment failure was defined as ongoing absence seizures at or after the
week 16-20 visit, a GTC or other nonabsence seizure at any time,
platelet count <50,000/mm?, absolute neutrophil count <500/
mm?, alanine aminotransferase or aspartate aminotransferase level
=10 times upper limit of normal, total bilirubin level =5 times upper
limit of normal, a moderately severe (possibly drug-related) rash,
pancreatitis, increase in  body mass index of =3.0 units
from second monotherapy initiation, patient/family identified
intolerable side effects after a single downward dose modification, or
patient/family/physician desire to withdraw from study. Failure was
determined using identical methodology to the initial monotherapy
trial.* Ongoing absence seizures included parental report of multiple
absence seizures or =1 seizures captured on study EEG. Secondary
outcome was the Confidence Index on the Conners Continuous
Performance Test (CPT).'2" A value of =0.60 was considered

evidence of clinically significant attention difficulties."*'>'

Statistical methods. Baseline and safety characteristics were
compared between treatments using either an exact x> test or
a 2-way analysis of variance, with treatment and age strata as
factors. Outcome analyses used a modified intention-to-treat
approach with all randomized participants who received at least
one dose of second monotherapy included in the analyses.

At week 16-20 and month 12 visits, primary and secondary
outcomes were compared separately using Fisher exact tests on pair-
wise comparisons between treatments, using a p value of 0.017
(Bonferroni correction). An overall exact x> test, an odds ratio
(OR) calculation with a 95% confidence interval (CI), and a logistic
regression adjusting for any covariates that were not balanced between
treatments at second monotherapy baseline were performed.

In order to test whether survival curves were similar or differ-
ent, Fleming-Harrington (p, q) tests were done using weights

determined by powers p and q."” P and q equal to 0 gave the
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log-rank test results, and p = 0, q = 1 focused on later separation
between curves by AED.'®

Initial monotherapy FFF was compared to second monother-
apy FFF using a noninferiority analysis. A therapy was considered
noninferior as second monotherapy if the second monotherapy
FFF rate was no worse than 10% lower than the same therapy’s
initial monotherapy FFF rate. Within each second monotherapy
treatment group, the FFF proportions were also compared
between the 2 initial monotherapy groups using a Fisher exact test.

The same decision-making algorithm used to determine opti-
mal initial monotherapy in the initial monotherapy trial* was
used for this trial. Optimal therapy was determined first by com-
paring FFF rates and then using CPT confidence index as a tie-
breaker between equally efficacious AEDs if needed. Primary
analyses were prespecified. Analyses comparing participants and
those not participating and whether the outcome of second mono-
therapy depended on first monotherapy were additional. All anal-
yses were performed using SAS (Cary, NC) software version 9.1.

Standard protocol approvals, registrations, and patient
consents. The institutional review boards of each site, the coor-
dinating center, and the NIH appointed data and safety monitor-
ing board approved the study. Parents/guardians provided written
informed consent and, when applicable, assent was obtained. The
RCT was conducted under a Food and Drug Administration—
approved Investigational New Drug application. The study is
listed at clinicaltrials.gov/ under identifier NCT00088452.

RESULTS Participant characteristics. Among the 446
children enrolled in the initial monotherapy RCT, 129
had long-term FFF and 103 declined participation in
the second monotherapy trial. Thus, 214 children were
enrolled and randomized to second monotherapy.
Following randomization, 4 participants never received
drug and 2 participants were ineligible due to low
absolute neutrophil counts. The remaining 208
participants formed the second monotherapy cohort
(figure e-1 at Neurology.org).

There were no differences in baseline age, body
mass index, sex, ethnicity, or baseline initial mono-
therapy CPT scores between the 208 children in
the second monotherapy cohort and the participant
group whose initial monotherapy was successful
(n = 129), the group whose initial monotherapy
failed but were not part of this second monotherapy
study (n = 109), or these groups combined (n =
238). There was a higher proportion of black partic-
ipants in the group that was not part of the second
monotherapy cohort (35/109, 32% vs 27/208, 13%,
2 < 0.001). In addition, the initial monotherapy
success group (n = 129) had higher baseline IQ than
the second monotherapy cohort (n = 208) and the
initial monotherapy failure cohort who were not part
of this study (n = 109) (table e-1). Within this
study’s second monotherapy group, there were no
differences in baseline (pretreatment) variables among
the 3 treatment arms (table e-2).

FFF outcome. At the week 16-20 visit, 123 (59%) of
the 208 children met FFF criteria (table 1). FFF
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proportions were ethosuximide 63%, valproate
65%, and lamotrigine 45% (p = 0.051). Pairwise
comparisons showed higher FFF proportions for
ethosuximide compared to lamotrigine (OR 2.01,
95% CI 0.99—4.09) and valproate compared to lamo-
trigine (OR 2.27, 95% CI 1.12-4.59). The main
reasons for treatment failure (multiple reasons al-
lowed per participant) were lack of seizure control
(n = 49/208, 23.6%), intolerable side effects (n =
29/208, 13.9%), and participant withdrawal (n =
20/208, 9.6%). Compared to both ethosuximide
and valproate, lamotrigine has significantly higher
proportions of uncontrolled seizures and lower pro-
portions of intolerable adverse events.

At the month 12 visit, 101 (49%) of the 208 chil-
dren still met FFF (table 2). FFF proportions were
ethosuximide 57%, valproate 49%, and lamotrigine
36% (p = 0.062). Pairwise comparisons showed
higher FFF proportions for ethosuximide compared
to lamotrigine (OR 2.35, 95% CI 1.15-4.81) but no
difference for valproate compared to the other treat-
ments. At the month 12 visit, lamotrigine continued
to have significantly higher proportions of uncon-
trolled seizures and lower proportions of intolerable
adverse events compared to both ethosuximide and
valproate. Adding race as a covariate in logistic regres-
sions did not alter the results.

Time to failure curves for second monotherapy are
shown in figure 1. The curves show a lack of pro-
portional hazards between the AEDs over time, mak-
ing the log-rank test less useful to compare the curves.
While the log-rank test did not detect a difference
among the 3 medications, the Fleming-Harrington
test with p = 0, g = 1 demonstrated a significant
difference between curves (p = 0.002) along with
a difference for lamotrigine compared to ethosuxi-
mide + valproate (p = 0.003).

At both timepoints, for each medication, second
monotherapy failure rates were no higher than initial
monotherapy failure rates (table 3). The risk differ-
ences and 95% Cls were within the prespecified 10%
threshold for each AED. Noninferiority between sec-
ond monotherapy and first monotherapy was also
evident for the multiple treatment failure subcatego-
ries. The week 16-20 and month 12 FFF proportions
for each of the second open-label monotherapy arms
were not differendally affected by the specific initial
double-blind monotherapy used (table e-3).

Attention outcomes. CPT' data were available for 81%
(169/208) of participants at the week 16-20 visit and
87% of participants (107/123) reaching the month
12 visit. At both timepoints, the percentage of second
monotherapy valproate participants with a confidence
index =0.60 were numerically higher compared to
that for both ethosuximide and lamotrigine second
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[ Table 1 Primary outcome and reasons for treatment failure at weeks 16-20 of second monotherapy

ETX vs LTG VPA vs ETX VPA vs LTG
ETX (n = 75), LTG (n = 55), VPA (n = 78), Overall
Result n (%) n (%) n (%) p value p Value® OR (95% CI) p Value?® OR (95% CI) p Value® OR (95% ClI)
Freedom from treatment failure 47 (63) 25 (45) 51 (65) 0.051 0.074 2.01 (0.99-4.09) 0.74 1.13 (0.58-2.18) 0.032 2.27 (1.12-4.59)
Treatment failures 28 (37) 30 (55) 27 (35)
Lack of seizure control 11 (15) 26 (47) 12 (15) <0.0001 <0.0001 0.19 (0.08-0.44) 1.0 1.06 (0.44-2.57) <0.0001 0.20 (0.09-0.46)
EEG seizures only 7 17 7
Seizures either on clinical report 3 2 1
or on bedside hyperventilation only
Seizures on EEG and on clinical 1 7 2
report or seizures on EEG and on
bedside hyperventilation
Other type of seizures (GTC, focal) 0 0 2
Intolerable AEs 13(17) 2 (4) 14 (18) 0.036 0.024 5.56 (1.20-25.74) 1.0 1.04 (0.45-2.40) 0.014 5.80 (1.26-26.65)
Nervous system, behavioral, or 5) 1 4
psychological effects
Digestive disorders B 1 2
Rash 1 1 0
Unacceptable weight gain 0 0 6
Pancreatitis 0 0 2
Fatigue 1 0 0
Other® 3 0 3
Study/patient-related withdraw 9(12) 4(7) 7 (9) 0.67 0.56 1.74 (0.51-5.97) 0.60 0.72 (0.25-2.05) 1.0 1.26 (0.35-4.52)
Local investigator's decision 1 1 1
Parent or guardian’s decision 6 2 6
Local investigator's and parent or 2 1 0

guardian’s decision

Abbreviations: Cl = confidence interval; ETX = ethosuximide; GTC = generalized tonic-clonic; LTG = lamotrigine; OR = odds ratio; VPA = valproate.
2p Values were calculated from exact x? test for the overall test and Fisher exact test for the pairwise comparisons.
b Other intolerable adverse effects (AEs) that led to treatment failures are nonspecified parent-reported intolerant AEs.



98T

/T02 '0T Aenuer  gg ABojoinap

[ Table 2 Outcomes and reasons for treatment failure at month 12 of second monotherapy for each treatment arm
ETX vs LTG VPA vs ETX VPA vs LTG
ETX (n = 75), LTG (n = 55), VPA (n = 78), Overall
Results n (%) n (%) n (%) p value p Value® OR (95% CI) p Value® OR (95% CI) p Value® OR (95% CI)
Freedom from treatment failure 43 (57) 20 (36) 38 (49) 0.062 0.022 2.35(1.15-4.81) 0.33 0.71 (0.37-1.34) 0.21 1.66 (0.82-3.37)
Treatment failures 32 (43) 35 (64) 40 (51)
Lack of seizure control 13(17) 30 (55) 15 (19) <0.0001 <0.0001 0.17 (0.08-0.39) 0.84 1.14 (0.50-2.58) <0.0001 0.20 (0.09-0.43)
EEG seizures only 8 21 8
Seizures either on clinical report 4 2 2
or bedside hyperventilation only
Seizures on EEG and on clinical 1 7 2
report or seizures on EEG and on
bedside hyperventilation
Generalized tonic-clonic seizures 0 0 2
Focal seizures 0 0 1
Intolerable adverse effects 14 (19) 3(5) 21 (27) 0.0065 0.035 3.98 (1.08-14.61) 0.25 1.61 (0.75-3.46) 0.0013 6.39 (1.80-22.67)
Nervous system, behavioral, or 5] 1 6
psychological effects
Digestive disorders 5) 1 2
Rash 1 1 0
Unacceptable weight gain 0 1 8
Pancreatitis 0 ] 2
Fatigue 1 0 2
Hair loss 0 0 1
Other® 4 0 5
Study/patient-related withdraw 10 (13) 5(9) 12 (15) 0.55 0.58 1.54 (0.49-4.79) 0.82 1.18(0.48-2.93) 0.43 1.82 (0.60-5.50)
Local investigator's decision 1 1 1
Parent or guardian’'s decision 7 & 10
Local investigator's and parent or 2 1 1

guardian’s decision

Abbreviations: Cl = confidence interval; ETX = ethosuximide; GTC = generalized tonic-clonic; LTG = lamotrigine; OR = odds ratio; VPA = valproate.
@p Values were calculated from exact x2 test for the overall test and Fisher exact test for the pairwise comparisons.
b Other intolerable adverse effects (AEs) that led to treatment failures include laboratory (low platelet counts), lupus, and nonspecified parent-reported intolerant AEs.



[ Figure 1 Survival curve of second therapy treatment by 1 year ]
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Log-rank test for 3 treatments, p = 0.21; Fleming-Harrington with p = 0, q = 1 for 3 treat-
ments, p = 0.002; for lamotrigine vs ethosuximide + valproate, p = 0.003.

monotherapy participants. The pairwise comparison
between valproate and ethosuximide at the week
16-20 visit demonstrated a substantial effect on
attention (44% vs 28%, p = 0.09) (table 4).

Adverse events. During the first 12 months, 5 partici-
pants (2%) experienced serious adverse events requiring
hospitalization (4 valproate, 1 lamotrigine), including 3
cases of pancreatitis (valproate), a case of gastroenteritis,
esophagitis, and dehydration (lamotrigine), and 1 case of
a single cluster of focal seizures (valproate). All events
resolved. There were 2 cases of rash leading to treatment
failure (1 lamotrigine, 1 ethosuximide) but no cases of
Stevens-Johnson syndrome. There were 2 participants
on valproate who developed GTC seizures.

Over the first 12 months, 23 types of adverse
events (4 different body systems) were spontaneously
reported by =5% of participants in at least one AED
(table e-4). Most adverse events occurred early in
therapy, were transient, and were mild to moderate
in severity. At least one adverse event was reported by
89% (187/208) of participants but only 14% (29/
208) discontinued due to intolerable adverse events.

DISCUSSION This
showed clear differences between medications in

second monotherapy RCT

effectiveness, efficacy, tolerability, and effects on
attention. Ethosuximide and valproate demonstrated
superior effectiveness compared to lamotrigine with
FFF rates similar to those seen in the larger initial
monotherapy RCT. At both 16-20 weeks and 12
months, there was a >20% relative difference for
both ethosuximide (63% vs 45%) and valproate
(65% vs 45%) compared to lamotrigine. These

effectiveness differences meet the threshold for clini-
cal significance established by the 1998 International
League Against Epilepsy (ILAE) Commission on
Antiepileptic Drugs.'”'8

In exploring the Kaplan-Meier curves of time to
treatment failure, the log-rank test did not achieve
significance. However, the log-rank test is only opti-
mal to detect differences in time to event under the
proportional hazards model assumption.” If there
are early or late effects and the curves cross from
one pattern to a different pattern later, or the curves
separate (both apparent in figure 1), the proportional
hazards assumption is not met, and the Fleming-
Harrington approach with p = 0, ¢ > 0 performs
better to identify the early or late effects.'®* It is
often difficult to know a priori in a clinical trial
whether the proportional hazards assumption, imply-
ing the choice of the log-rank test, will be appropriate.
The choice of performing the Fleming-Harrington
test in this study was based on figure 1.

Children on valproate had a higher proportion of par-
ticipants with abnormal CPT confidence index scores.
The p value of 0.09 does not invalidate the medication
effect interpretation”; while the numbers were smaller
than the original RCT, the effect size was similar.>"

The proportions of tolerable side effects were compa-
rable and sometimes lower in the open-label second ther-
apy than in the initial RCT. Most tolerable side effects
occur early in therapy; the proportion of new occurrences
after the first 16-20 wecks is fairly low except weight
gain. The number of GTC scizures on initial valproate
(n = 6) and lamotrigine (n = 1) monotherapy was very
low** and therefore unlikely to introduce bias.

Few studies have examined response to second
therapy. The best known study involved a cohort
from Glasgow, where 1,098 people with epilepsy,
mainly adults with focal epilepsy, were followed for
a median of 7.5 years. One-year terminal remission
rate for initial monotherapy was 49.5%. A total of
398 patients were treated with a second monotherapy
and had a 1-year terminal remission rate of 26.3%
among the initial treatment failures (13.3% rate for
the overall cohort).>®'%?* This series of publications
established the concept that failure to respond to ini-
tial therapy was an unfavorable prognostic sign for
response to second or later therapies.

Four pediatric studies have examined response to
second therapy in a mixed population of children
with epilepsy. The Dutch study of epilepsy in child-
hood followed 453 children for 5 years. The first
monotherapy 1-year terminal remission rate was
46.0% while the second monotherapy 1-year terminal
remission rate was 35.2% among the initial treatment
failures (19.0% rate for the overall cohort).’ In a 2009
report, 343 children were followed for 2 years. The

first monotherapy 1-year terminal remission rate was
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[ Table 3 Noninferiority test of second monotherapy compared to initial monotherapy on all outcomes within treatment groups ]

Week 16-20 visit Month 12 visit

Initial Second Initial Second
monotherapy monotherapy monotherapy monotherapy
Failure Failure Risk difference Failure Failure Risk difference
Outcome AED n proportion n  proportion (95% CI) pValue n proportion n  proportion (95% CI) p Value
Failure due to any ETX 73 047 28 0.37 0.10 (-0.034- 0.0018 84 0.55 32 043 0.12 (-0.018- 0.0009
reason 0.24) 0.26)
LTG 103 0.71 30 0.55 0.16 (0.0091- 0.0004 115 0.79 35 0.64 0.15 (0.0079- 0.0003
0.31) 0.29)
VPA 61 042 27 0.35 0.072 (-0.061- 0.0055 82 0.56 40 0.51 0.049 (-0.088- 0.017
0.20) 0.19)
Failure due to ETX 23 0.15 11 0.15 0.003 (—0.095- 0.020 25 0.16 13 0417 —-0.011 (-0.12- 0.046
seizure 0.10) 0.093)
LTG 73 0.50 26 0.47 0.027 (-0.13- 0.054 81 0.55 30 0.55 0.0093 (-0.15- 0.083
0.18) 0.16)
VPA 20 0.14 12 015 -0.017 (-0.11- 0.048 22 015 15 049 -0.042 (-0.15- 0.14
0.081) 0.063)
Failure due to AEs ETX 37 024 13 017 0.067 (-0.042- 0.0013 38 0.25 14 0.19 0.060 (-0.051-  0.0024
0.18) 0.17)
LTG 25 0.17 2 0.036 0.13 (0.056- <0.0001 29 0.20 3 0.055 0.14 (0.056- <0.0001
0.21) 0.23)
VPA 35 0.24 14 0.18 0.060 (-0.050- 0.0021 48 0.33 21 0.27 0.060 (-0.065-  0.006
0.17) 0.18)
Failure due to ETX 19 0.12 9 012 0.003 (-0.087- 0.012 29 019 10 0.13 0.055 (-0.044-  0.001
withdraw 0.093) 0.15)
LTG 18 0.12 4 0.07 0.051 (-0.036- 0.0003 18 0.12 5 0.091 0.032 (-0.060- 0.0026
0.14) 0.13)
VPA 15 0.10 7 0.090 0.013 (-0.067- 0.0029 21 014 12 015 —-0.010 (-0.11- 0.036
0.093) 0.088)

Abbreviations: AE = adverse effect; AED = antiepileptic drug; Cl = confidence interval; ETX = ethosuximide; LTG = lamotrigine; VPA = valproate.
For ETX: initial monotherapy n = 154, second monotherapy n = 75; for LTG: initial monotherapy n = 146, second monotherapy n = 55; for VPA: initial monotherapy
n = 146, second monotherapy n = 78. For each analysis, the hypothesis being tested is whether the failure proportion on second monotherapy is worse than 10%
higher than on the initial monotherapy. As the numeric percentages show, in all cases either the failure proportion was lower on second monotherapy than on initial
monotherapy or it was only 1% higher, showing clearly that second monotherapy was not inferior, and, at least numerically, in many cases, superior.

60.8% while the second monotherapy 1-year terminal ~ with partial-onset seizures found second monotherapy
remission rate was 30.6% among initial treatment  to achieve seizure control in 29% (7/24).°

failures (8.4% overall rate).? In the Nova Scotia In contrast, this study demonstrates that, 12

cohort (n = 417), 42% (30/72) of children with
inadequate seizure control on their first AED achieved
complete remission of their seizures with second
monotherapy.'® Key methodologic differences com-
pared with the current study were an unclear time-
frame for seizure remission, inclusion of children with
GTC and partial seizures, exclusion of children with
absence seizures, efficacy (seizure control) instead of
effectiveness outcome, and variable treatment proto-
cols. Another small study (n = 24) including children

months after medication initiation, children with
CAE can respond as well with second monotherapy
(49%, 101/208) as with initial monotherapy (37%,
165/446). This response to second therapy is not
affected by choice of initial monotherapy. The
median ages of the initial and second monotherapy
cohorts were 7.4 and 7.7 years. There is no evidence
that such a small age difference could significantly
affect spontaneous remission. Despite this reassuring
and surprising finding, the overall response to initial

Table 4

Elevated confidence index scores (>0.60) at baseline visit, 16-20 weeks visit, and month 12 visit per treatment group ]

Visit Ethosuximide, % (n) Lamotrigine, % (n) Valproate, % (n) Overall p value at that visit Ethosuximide vs valproate: p value
Baseline 32 (21/66) 34 (17/50) 38 (27/71) 0.75 0.48
Week 16-20 visit 28 (16/58) 34 (16/47) 44 (28/64) 0.18 0.09
Month 12 visit 34 (14/41) 30 (7/23) 49 (21/43) 0.23 0.19

The initial monotherapy study’s baseline Continuous Performance Test (CPT) results were used as this study's baseline CPT measures.
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and second therapy is still not ideal and leaves approx-
imately one-third of CAE patients with ongoing seiz-
ures, meeting the ILAE criteria for drug-resistant.”

An ongoing follow-up study of this cohort is exam-
ining whether outcomes 6 years postdiagnosis are
affected by initial choice of therapy, response to initial
monotherapy, or response to second monotherapy. For
children with CAE, the ultimate impact of precision
medicine (the right drug for the right patient at the
right time) will be closely linked to this answer.

As second therapy for children with CAE, etho-
suximide and valproate demonstrated higher FFF
rates than lamotrigine. Response rate to second
monotherapy was similar to that seen for initial
monotherapy. Valproate is associated with more
attentional dysfunction than the other study medica-
tions. Failure of initial therapy did not affect response
to second therapy. Overall, ethosuximide is the opti-
mal second monotherapy for children with CAE not
responding to initial monotherapy.
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