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Abstract

Objective: The systematic use of pulsatile corticosteroid therapy (PCT) in chil-
dren with drug-resistant epilepsy has been shown to reduce epileptic activity.
However, it remains unclear how long this effect will last. The objective of this
study was therefore to evaluate the stability of the effect of PCT by assessing the
interictal epileptic activity burden (% of electroencephalography (EEG) with in-
terictal epileptic activity, IEA) one year after the end of treatment.

Methods: The final study cohort consisted of 20 children (9 females; mean age
7.6 +3.5years) with various drug-resistant surgically nonremediable epilepsies
who underwent systematic treatment with PCT (20 mg/m? body surface per treat-
ment cycle). EEG recordings during sleep and wakefulness were obtained at base-
line, after PCT, and at one-year follow-up. IEA burden and sleep spindles (rate
per minute) to evaluate sleep physiology were compared between the different
time points.

Results: IEA burden was significantly reduced after PCT treatment (4.9%
[2.4-20.4] vs. .9% [.2-5.5], p=.005, d=—.47) and this effect continued to per-
sist at follow-up (.9% [.2-5.5] vs. 2.7% [.2-7.4], p=.99, d =.02). At time of fol-
low-up, 33.3% patients showed a relapse defined by an increase in IEA burden
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p=.98,d=.01).
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1 | INTRODUCTION

Adrenocorticotropic hormones (ACTH) and corticos-
teroids are primary treatment options in children with
infantile spasms. In addition, corticosteroids have been
reported to have a beneficial effect in children with
drug-resistant epilepsies other than West Syndrome."
In a recent meta-analysis, the use of steroids, mainly
orally administered, and the administration of ACTH,
was found to reduce seizure frequency and improve the
electroencephalogram (EEG) by decreasing interictal
epileptic activity determined by subjective evaluation.?
In our previous study, we used an automated approach
for an objective assessment of interictal epileptic activ-
ity to evaluate a standardized treatment with pulsatile
corticosteroid therapy (PCT) in patients with drug-
resistant surgically nonremediable epilepsies.® PCT led
to reduced interictal epileptic activity in the EEG and a
reduced seizure frequency with improved sleep physi-
ology measured by sleep spindle activity.” However,
a few long-term outcome data suggest that there is
a risk for relapse of up to 40% in patients using oral
corticosteroids or ACTH at follow-up between three
and 12months following the end of treatment.” Yet,
most studies were quite heterogeneous, a baseline was
often lacking, and assessment was mainly subjective.?
A study of a systematic assessment of EEG changes is
missing, especially after a standardized treatment with
intravenous administration. In this study, we evalu-
ated the long-term stability of the reduction of epilep-
tic activity achieved by standardized PCT in children
with drug-resistant epilepsy using a follow-up meas-
urement after one year. Secondary endpoints were the
improvement of sleep as approximated by the rates of
sleep spindles and clinical impression at the time of
follow-up.
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after an initial decrease of at least 50% through PCT. Fast spindle rate (12-
16 Hz) tended to be higher after PCT (1.0+.8 vs. 1.6 +£.8, p=.08, d=.59) and
remained stable between the end of PCT and follow-up (1.6+.8 vs. 1.6 + .4,

Significance: Our findings suggest that in the majority of patients, PCT led to

long-lasting benefits not only by reducing epileptic activity but also by improving
sleep, important for cognitive functions.

corticosteroids, electroencephalogram, epileptic spike, follow-up, sleep

Key points

« Treatment with corticosteroids can potentially
reduce epileptic activity in childhood epilepsies.
However, it remains unknown how long this
effect will last.

« We evaluated the stability of the positive effect
of pulsatile corticosteroid therapy on epilep-
tic activity and sleep in children with drug-
resistant epilepsy.

« The decrease of the interictal epileptic activity
burden and the improvement of sleep did not
change significantly between ending the treat-
ment and follow-up.

« Pulsatile corticosteroid therapy may therefore
benefit patients with drug-resistant epilepsy
long-term by reducing epileptic activity and by
improving sleep.

2 | MATERIALS AND METHODS

2.1 | Patient selection

All consecutive pediatric patients with genetic or sus-
pected genetic drug-resistant surgically nonremediable
epilepsies* who (i) received the standardized protocol of
PCT at the Children's Hospital Kaufbeuren and (ii) had
a follow-up after at least one year available, were in-
cluded in this study. During PCT, patients underwent a
standardized procedure of intravenous administration of
dexamethasone over three days with a dose of 20mg/m?
body surface for up to 10cycles.” For futher information,
see Schiller et al.’ The follow-up was 1.2+.3years after

d ‘¥ $TOT “S¥690S61

sdyy wouy papeoy

ASULDIT suowwo)) aanear) a[qesrjdde ay) Aq paurdAoS ale sajonIE Y SN Jo Sa[nI 10§ AI1eIqI auluQ A3[IA UO (SUOIIPUOI-PUB-SILIA} WO’ K3[IM°KIeIqijaul[uo//:sdy) SUOnIpuoy) pue swld ], Ay 23S '[$70Z/60/60] uo Areiqry auruQ Lofip ‘Singsdny yayrorjqigsignsioatun £q 9¢00L zpdo/z001°01/10p/wod Kaim Kreiqujaur]



19506945, 2025, 4, Downloaded from

SCHILLER ET AL.

tIC

le
DE)sorders

Ep

622

SN

LDd Jo pus
I9)je syjuowt

Inojy DHH Jo
uruasiom

aqeIs

J1quis

a1qeIs

DHH
Jo SuruasIom

SaINZ1as
Ul 9SBaI0U]

s1quis

a1qeIs

Ddd
Jo SuruasIom

SN

Jlquis

slquis

dlqels

1Dd Jo pud
I9)Je SyIuowW O]
S9INZIs UL
asBaIOU]

uorssaxduur
[edrurd

ibrary.wiley.com/doi/10.1002/epd2.70036 by Unive

ndie
919Ad 1,Dd MU JO Il

J21p O1U30393]

n4g pue
I10d JO pus uaamjaq
sarderay) 10Yy30

09

(474

L'L

€l

06

€01

91

6v

66

Sel

'8

9'81
N4 ye Lep
/PeOl NSV

01

8V

€L

701

I,

00T

89

0T

'8

91T

T°0T

911

79

002
1LOd e Aep
/Peol NSV

QUITOap 2ANTUS0D
pue HFH Jo SUIUasIopm

S9INZIAS UI 9SBAIOUL
pue HFH Jo Surussiom
aurpap 2anugod
pue HFH jo Suruasiom
QUITO9P 2ANIUS0D
pue OHH Jo SUTUSSIOAM
aurap aantugod
pue O jo SuruasIopm

S9INZIOS UT 9SBAIOU]
SOINZIAS UT 9SBIIOUT

pue OFH Jo SUTUSSIOAM
QUITO9P 2ANIUS0D

pUe S2INZIAS UI 9SBAIOU]
auIap 2ANTUS00

pue g A Jo SUIUaSIOM
QUITOaP 2ANIUS0D

pue HHH Jo SUIuasIom
QuIo9p 2ANTUZ00

pUE SOINZISS UI 9SBAIOU]
QUITO9P 2ANIUS0

pue OHH Jo SUTUSSIOA
S9INZIAS UT 9SBAIOUT

pue DA Jo SUTUSSIOM
S9INZIAS UI 9SBAIOUT

pue HHH Jo SUIuasIopm

S3INZISS Ul 3SeaIdu]

LDd 103 uoryesrpur Arewig

1820

18204

pazijeIauan

18904

aNd/g9a

1820

dNd/949d

18901

PpozI[eIaudD)

1820

PpazI[eIaudD

18201

PpozIfeIaud

1820

PozI[eIaudD

Asdaqidg 9ouasqy orruaans

SaINZIss drmouony
yim Asdofidg payrwry-J[os

Kouegug ur Asdayrdyg o1uod0LN

soy1ds rezodura,
-onua) Y Asdaqidg payrwurT-Jos

Ayyedoreydooug
ondeqidy rejuswdoreasq

S90UASqY JTUOTI0AIN M Asdoqidg

Ayyedoreydaoug
ondoridy reyuswdorasag

SAINZISS JIWOU0INY
i Asdopidg paywr-J[os

BIUOOOAIN PITOAT yam Asdafidg

soy1ds Terodurag,
-onua) Y Asdofidg poayrwary-Jos

Koueguy ur Asdaqrds o1uo[00AN

soy1ds rezodura,
-omue) yim Asdeyrdy payrwry-§es

Koueyuy ur Asdarrds oTUO[O0AN

soy1ds rezodura,
-onua) ym Asdofidg poayrwary-Jos

Koueyuy ur Asdaqida o1UO[O0AN

swoxpuAs Asdarrds FvII

W TSI

NP

d:L0t

N ‘6'0T

N'6C

N YL

d°€T

IN‘9'6

N ‘89

N -8°0T

L9

d:€11

a9

d:T0t

W9
X3S {Ng e
(sxeak) a8y

iothek Augsburg, Wiley Online Library on [09/09/2025]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

ST

14!

€1

A

1T

(08

‘ON

‘uonyeindod Apmys oyijoejepredu) I ATIV.L



Epileptic... L=
-t~ Disorders

the end of PCT. While the antiseizure medication (ASM)
was kept stable during PCT, ASM could have changed be-
tween end of PCT and follow-up. To account for this, we
calculated a standardized ASM load® at the time of PCT
and follow-up (Table 1). The study design is shown in
Figure 1. The study was approved by the Ethics board of
the Hospital Group Ostallgaeu-Kaufbeuren (20212).

EEGs, sleep scoring, automated

EEG recordings with 19 electrodes placed according to
the 10-20 system were performed with the Nihon-Kohden
system (Tokyo, Japan) at baseline before PCT, after treat-
ment, and at the time of follow-up. Sleep scoring was done
manually in a bipolar montage in 30-s epochs.” As in our
previous study, a deep learning algorithm was used to de-
termine the interictal epileptic activity burden (% of EEG
burdened with interictal epileptic discharges (IEDs) and
epileptic bursts, IEA) at the different time points.®’ Sleep
spindles (10-16 Hz; .5-3s; fast spindles (12-16Hz) and
slow spindles (10-12Hz)) were automatically detected in
the common average montage in all 19 channels during a
minimum one minute of N2 sleep using a spindle detector
validated in epilepsy patients.'®*! Detections at the time
of an IED were excluded due to potential misdetections.
Assessment of spindle rates was possible in 11 patients,
with one patient showing abundant epileptic activity at
baseline and N2 sleep after PCT and at the time of follow-
up. For each participant, detections were visually cross-

The IEA burden was determined as the percentage
duration of EEG burdened with IEDs and bursts of
epileptic activity. Each IED was considered 200ms in
duration which corresponds to the maximum duration
of graphoelements considered to correspond to a sharp
wave. To compare the IEA burden, the most promi-
nent vigilance state in all three EEGs was selected with
preference to sleep due to the higher IED rates during
NREM sleep.'” We defined a patient as relapsed, when
IEA burden was reduced for >50% after PCT compared
to the baseline, and then returned to baseline or higher

Finally, an independent epileptologist, blinded for au-
tomated IED markings and the clinical findings, rated
the EEGs after PCT and at follow-up categorizing them
as follows: “improvement”, “no change”, or “worsening”
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Automated detections
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Automated detections Automated detections
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Stable Antiseizure Medication

FIGURE 1 Study design: EEGs were obtained at the baseline before starting PCT, at the end of PCT and at time of follow-up after one
year. EEGs were sleep scored and IEDs as well as sleep spindles were extracted at different time points. Finally, the IEA burden and sleep

spindle rates were compared between the baseline, after PCT and at follow-up to evaluate the stability of the effect of reduced epileptic

activity after PCT. This figure was created using Biorender.com.

2.4 | Evaluation and statistics

Data were tested for normal distribution using the
Kolmogorov—Smirnov test. Data are reported as
mean +standard deviation (SD) in case of normally dis-
tributed data and median [25th quartile, 75th quartile] oth-
erwise. We computed the Friedman test to compare IEA
burden at different time points with subsequently applying
the Wilcoxon signed rank test for paired samples. Spindle
rates were analyzed using a paired t-test. Effect sizes are re-
ported using Cohen's (normally distributed data) or Cliff's
delta (non-normally distributed data). Statistical analyses
were performed using MATLAB 2023 with a p-value <.05
considered to indicate statistical significance.

3 | RESULTS
3.1 | Patient demographics
Twenty children (9 females; mean age+SD at follow-

up: 7.6+3.5years) were included in the final analysis.
According to the International League against Epilepsy

(ILAE) classification,”® 10 patients had focal epilepsy
syndromes, six patients had generalized syndromes and
four patients had syndromes with developmental and
epileptic encephalopathy with progressive neurological
deterioration. MRI was nonlesional in all patients. ASM
load did not differ between the time during PCT and at FU
(8.5+6.1 vs. 8.0+5.7, p=.715, d=.08). Clinical informa-
tion of the study participants is presented in Table 1.

3.2 | IEA burden

IEA burden was compared during N2+ N3 in 12 patients,
during N1 in six patients, and during wakefulness in two
patients. The Friedman test revealed a significant difference
in IEA burden between the different time points (F=9.29,
p=.0096). After PCT, the IEA burden was significantly lower
compared to the baseline EEG (Baseline: 4.9% [2.4-20.4] vs.
after PCT: .9% [.2-5.5], p=.005, d=—.47, Figure 2A). This
reduction remained stable across the one-year follow-up
period (after PCT: .9% [.2-5.5] vs. follow-up: 2.7% [.2-7.4],
p=.99, d=.02). At the time of follow-up, four patients were
free of IEA burden. Four out of 12 patients (33.3%) with an
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(A) |EA burden at baseline, after PCT and at follow-up
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(B) Sleep spindle rates at baseline, after PCT and at follow-up
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FIGURE 2 (A) Interictal epileptic activity burden is reduced after PCT compared to baseline and remains unchanged between end of
PCT and follow-up measurement. (B) Sleep spindles (10-16 Hz) did not differ between the different time points (left side). There is a trend of
increased fast spindle rates after PCT and a significant improvement at time of follow-up compared to the baseline (middle). There were no

changes in slow spindle rates over time (right).

initial decrease of at least 50% after PCT showed a relapse
expressed by the return to baseline or higher. According to
the clinical information, five patients worsened regarding
seizure frequency or EEG pathology between the end of
PCT and follow-up (Table 1).

The independent neurologist rated the EEGs between
the end of PCT and follow-up in four patients with ‘im-
provement’, in 10 patients with ‘no change’ and in six
patients with ‘worsening’. Of the six patients rated with
worsening by the epileptologist, five overlapped with the
clinical deterioration. Therefore, we observed a high con-
cordance between the automated detections and the rat-
ings of the independent epileptologist.

3.3 | Sleep spindle rates

The analyses of spindle rates was performed in 11 pa-
tients. Fast spindle rates were slightly increased in the

EEG after PCT compared to the baseline EEG (Baseline:
1.0 +.8 vs. after PCT: 1.6 + .8, p=.08, d=.59) and the effect
persisted between end of PCT and follow-up (After PCT:
1.6 +.8 vs. follow-up: 1.6 + .4, p=.98, d=.01) with a signif-
icant increase in fast spindle rates at follow-up compared
to baseline (Baseline: 1.0 +.8 vs. follow-up: 1.6 + .4, p=.04,
d=.70). In contrast, all spindle rates (10-16 Hz) and slow
spindle rates (10-12Hz) did not differ between the time
points (ps> .05, Figure 2B).

4 | DISCUSSION

Corticosteroids can be effective in reducing epileptic ac-
tivity in children with drug-resistant epilepsy. However,
it remains unclear if this positive treatment response
will persist over time. In this study, follow-up measure-
ments after one year were objectively analyzed to evalu-
ate the stability of the effect. We found that there were
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no significant differences in IEA burden between the
end of the treatment and the one-year observational pe-
riod. More specifically, (i) the reduction in IEA burden
persisted between the end of treatment and follow-up,
and (ii), the improvement of sleep expressed by sleep
spindles remained stable with a significant improve-
ment compared to the baseline.

The IEA burden was strongly reduced after PCT, which
is concordant with previous studies.>* Then, the burden
did not change significantly on a group level between
the end of treatment and the follow-up. At the time of
our follow-up assessment, 33.3% of patients showed a re-
lapse in IEA burden after a decrease of at least 50% re-
duction achieved through PCT. In the meta-analysis by
Korinthenberg et al.,> the pooled proportion of follow-up
data between three to 12months revealed a relapse rate
of 33% in patients using oral corticosteroids or ACTH.
However, only five studies analyzed the relapse of the
epileptic activity in the EEG measured by subjective eval-
uation.? Using an automated approach, we could avoid
subjectivity and found a similar relapse rate. Treatment
of children with drug-resistant, surgically nonremediable
epilepsies is challenging, and the chance to obtain seizure
freedom after multiple ASMs is <5%.'* We therefore be-
lieve that the observed EEG improvement and seizure re-
duction through PCT, which persisted in the majority of
patients over time, is notable.

Similarly like the IEA burden, the improvement of sleep
expressed by sleep spindles did not change between the end
of PCT and the follow-up. In another study, an improve-
ment of intelligence quotient score was reported after the
use of oral steroids."® This may coincide with the spindle in-
crease we found in our cohort as spindles were found to be
correlated with intelligence.'® Therefore, PCT did not only
have a positive effect by reducing epileptic activity but also
by improving sleep physiology expressed by sleep spindles.

4.1 | Strengths and potential limitations

We selected an objective approach by using a deep
learning algorithm to determine the IEA burden and
to measure sleep while avoiding subjectivity in the out-
come evaluation. Furthermore, the one-year observa-
tional period after the end of PCT allowed the analysis
of the long-term development of IEA burden. However,
there are some limitations to our study. While ASMs
were kept stable during PCT, they could have changed
until the follow-up and potentially influenced the devel-
opment of the epileptic activity. To account for this po-
tential confounder, we calculated a standardized ASM
load, and there was no significant difference between

both time points. Furthermore, the EEG recordings
were of short duration to ensure compliance of the chil-
dren with this procedure. A longer recording, such as an
overnight polysomnography, would offer the possibility
to study sleep in more detail. Finally, future research is
needed to perform a standardized cognitive testing to
evaluate the development of cognitive functions over
the different time points.

5 | CONCLUSION

Systematic PCT has the potential to achieve in the major-
ity of responders long-lasting positive effects, not only by
reducing epileptic activity but also by improving sleep, im-
portant for cognitive functions.

AUTHOR CONTRIBUTIONS

Conception and design of the study: M.R., K.S., B.F.;
Acquisition and annotation of data: M.R., A.X., G.U.,K.S,,
B.F., D.M., C.A; Statistical analysis and interpretation of
results: K.S,, J.T., T.A., M.R., B.F.; Manuscript prepara-
tion: K.S., M.R., B.F.; Manuscript revision and approval:
all authors.

ACKNOWLEDGMENTS

We thank the patients and their families. Furthermore,
we thank our EEG technicians Birgitt Héberle, Jennifer
Sommer, Jutta Einsle, Evelin Beck, and Michelle
Muthreich for help in EEG acquisition and all members
of the ANPHY lab for fruitful discussions. This study was
supported by a project grant of the Canadian Institutes
of Health Research (PJT-175056) to BF. KS was funded
by a postdoctoral fellowship from the German Research
Foundation (507037359).

CONFLICT OF INTEREST STATEMENT
None of the authors has any conflict of interest to disclose.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are avail-
able on request from the corresponding author. The
data are not publicly available due to privacy or ethical
restrictions.

ORCID

Katharina Schiller (® https://orcid.
org/0000-0002-2163-3857

Daniel Mansilla  https://orcid.org/0000-0002-5445-2526
Chifaou Abdallah © https://orcid.
org/0000-0001-7232-6673

Birgit Frauscher ‘© https://orcid.org/0000-0001-6064-1529

d ‘¥ $TOT “S¥690S61

sdyy wouy papeoy

ASULDIT suowwo)) aanear) a[qesrjdde ay) Aq paurdAoS ale sajonIE Y SN Jo Sa[nI 10§ AI1eIqI auluQ A3[IA UO (SUOIIPUOI-PUB-SILIA} WO’ K3[IM°KIeIqijaul[uo//:sdy) SUOnIpuoy) pue swld ], Ay 23S '[$70Z/60/60] uo Areiqry auruQ Lofip ‘Singsdny yayrorjqigsignsioatun £q 9¢00L zpdo/z001°01/10p/wod Kaim Kreiqujaur]


https://orcid.org/0000-0002-2163-3857
https://orcid.org/0000-0002-2163-3857
https://orcid.org/0000-0002-2163-3857
https://orcid.org/0000-0002-5445-2526
https://orcid.org/0000-0002-5445-2526
https://orcid.org/0000-0001-7232-6673
https://orcid.org/0000-0001-7232-6673
https://orcid.org/0000-0001-7232-6673
https://orcid.org/0000-0001-6064-1529
https://orcid.org/0000-0001-6064-1529

SCHILLER ET AL.

Epileptic.. L=

REFERENCES

1.

10.

11.

Mehta V, Ferrie CD, Cross JH, Vadlamani G. Corticosteroids
including ACTH for childhood epilepsy other than epileptic
spasms. Cochrane Database Syst Rev. 2015;(6):Cd005222.
Korinthenberg R, Bast T, Haberlandt E, Stephani U, Strzelczyk
A, Riicker G. Efficacy and safety of corticosteroids and ACTH
in epileptic syndromes beyond infantile epileptic spasms syn-
drome (IESS): a systematic review and meta-analysis. Epilepsia.
2024;65(5):1155-75.

Schiller K, Thomas J, Avigdor T, Mansilla D, Kortas A,
Unterholzner G, et al. Pulsatile corticoid therapy reduces in-
terictal epileptic activity burden in children with genetic drug-
resistant epilepsy. Epilepsia Open. 2024;9(4):1265-76.

Scheffer IE, Berkovic S, Capovilla G, Connolly MB, French
J, Guilhoto L, et al. ILAE classification of the epilepsies: po-
sition paper of the ILAE Commission for Classification and
Terminology. Epilepsia. 2017;58(4):512-21. https://doi.org/10.
1111/epi.13709

Haberlandt E, Weger C, Sigl SB, Rauchenzauner M, Scholl-
Burgi S, Rostasy K, et al. Adrenocorticotropic hormone versus
pulsatile dexamethasone in the treatment of infantile epilepsy
syndromes. Pediatr Neurol. 2010;42(1):21-7.

Paulo DL, Wills KE, Johnson GW, Gonzalez HFJ, Rolston JD,
Naftel RP, et al. SEEG functional connectivity measures to iden-
tify epileptogenic zones: stability, medication influence, and re-
cording condition. Neurology. 2022;98(20):e2060-e2072.
Troester MMQS, Quan SF, Berry RB, Plante DT, Abreu AR,
Alzoubaidi M,et al. The AASM Manual for the Scoring of Sleep
and Associated Events: Rules, Terminology and Technical
Specifications, Version 3. American Academy of Sleep
Medicine; 2023.

Thomas J, Jin J, Thangavel P, Bagheri E, Yuvaraj R, Dauwels J,
et al. Automated detection of interictal epileptiform discharges
from scalp electroencephalograms by convolutional neural net-
works. Int J Neural Syst. 2020;30(11):2050030.

Thomas J, Jin J, Dauwels J, Cash SS, Westover MB. Clustering
of interictal spikes by dynamic time warping and affinity prop-
agation. In: Proc IEEE Int Conf Acoust Speech Signal Process;
2016. p. 749-753.

Molle M, Bergmann TO, Marshall L, Born J. Fast and slow spin-
dles during the sleep slow oscillation: disparate coalescence and
engagement in memory processing. Sleep. 2011;34(10):1411-21.
Staresina BP, Bergmann TO, Bonnefond M, van der Meij
R, Jensen O, Deuker L, et al. Hierarchical nesting of slow

12.

13.

14.

15.

16.

v Disorders
oscillations, spindles and ripples in the human hippocampus

during sleep. Nat Neurosci. 2015;18(11):1679-86. https://doi.
0rg/10.1038/nn.4119

Ng M, Pavlova M. Why are seizures rare in rapid eye movement
sleep? Review of the frequency of seizures in different sleep
stages. Epilepsy Res Treat. 2013;2013:932790.

Wirrell EC, Nabbout R, Scheffer IE, Alsaadi T, Bogacz A,
French JA, et al. Methodology for classification and defini-
tion of epilepsy syndromes with list of syndromes: report of
the ILAE task force on nosology and definitions. Epilepsia.
2022;63(6):1333-48.

Kwan P, Palmini A. Association between switching antiepilep-
tic drug products and healthcare utilization: a systematic re-
view. Epilepsy Behav. 2017;73:166-72.

van Arnhem MML, van den Munckhof B, Arzimanoglou A,
Perucca E, Metsdhonkala L, Rubboli G, et al. Corticosteroids
versus clobazam for treatment of children with epileptic en-
cephalopathy with spike-wave activation in sleep (RESCUE
ESES): a multicentre randomised controlled trial. Lancet
Neurol.  2024;23(2):147-56.  https://doi.org/10.1016/s1474-
4422(23)00409-x

Fogel SM, Smith CT. The function of the sleep spindle: a phys-
iological index of intelligence and a mechanism for sleep-
dependent memory consolidation. Neurosci Biobehav Rev.
2011;35(5):1154-65. https://doi.org/10.1016/j.neubiorev.2010.
12.003

SUPPORTING INFORMATION

Additional supporting information can be found online
in the Supporting Information section at the end of this
article.

How to cite this article: Schiller K, Avigdor T,
Thomas J, Mansilla D, Abdallah C, Kortas A, et al.
Reduction of interictal epileptic burden by pulsatile
corticoid therapy in children with drug-resistant
epilepsy—How stable is the effect? Epileptic Disord.
2025;27:620-628. https://doi.org/10.1002/epd2.70036

d ‘¥ $TOT “S¥690S61

sdyy wouy papeoy

ASULDIT suowwo)) aanear) ajqearjdde ay) Aq pauroAoS aIe sadnIE Y Lasn Jo sa[ni 10§ A1eIqr aul[uQ K3[IA UO (SUOIIPUOI-PUB-SULId) WO’ K[1M’AIeIqijauljuo//:sdy) suonipuoy) pue sud |, 3y 23S *[$702/60/60] uo Areiqry aurjuQ Lopip ‘Singsdny yayorqigsignsioarun £q 9¢00L gpdo/z001°01/10p/wod Kajim A,


https://doi.org/10.1111/epi.13709
https://doi.org/10.1111/epi.13709
https://doi.org/10.1038/nn.4119
https://doi.org/10.1038/nn.4119
https://doi.org/10.1016/s1474-4422(23)00409-x
https://doi.org/10.1016/s1474-4422(23)00409-x
https://doi.org/10.1016/j.neubiorev.2010.12.003
https://doi.org/10.1016/j.neubiorev.2010.12.003
https://doi.org/10.1002/epd2.70036

SCHILLER ET AL.

= | Epileptic..—

werene= DiSsOrders

Test yourself

1. Which dosage was used per treatment cycle for standardized pulsatile corticosteroid therapy?
5mg/m” body surface

10mg/m* body surface

15mg/m” body surface

20mg/ m2 body surface

25mg/m? body surface

2. Why is the improvement of sleep spindle rate after treatment clinically meaningful?
Sleep spindles appear in all sleep stages

Sleep spindles represent less sleep fragmentation

Sleep spindles are positively associated with cognitive functions

Sleep spindles are a marker for sleep pathology

. Sleep spindles are increased when epileptic activity is increased

3. How high was the relapse rate after one year?

33.3%

10%

66.6%

40%

25.5%

MOUOwEPEIHTOE R

MO QWP

Answers may be found in the supporting information
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