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ABSTRACT - Electrical status epilepticus in sleep (ESES)/continuous spikes
and waves during slow sleep (CSWS) is an age-related, self-limiting disorder
characterised by epilepsy with different seizure types, global or selective
neuropsychological regression, motor impairment, and a typical EEG pat-
tern of continuous epileptiform activity for more than 85% of non-rapid
eye movement (NREM) sleep. Although the first description of ESES/CSWS
dates back to 1971, an agreement about the optimal treatment for this
condition is still lacking. ESES/CSWS is rare (incidence is 0.2-0.5% of all
childhood epilepsies) and no controlled clinical trials have been conducted
to establish the efficacy of different antiepileptic drugs; only uncontrolled
studies and case reports are reported in the literature. Treatment options for
ESES/CSWS include some antiepileptic drugs (valproic acid, ethosuximide,
levetiracetam, and benzodiazepines), steroids, immunoglobulins, the keto-
genic diet, and surgery (multiple subpial transections). In this study, the
comparative value of each of these treatments is reviewed and a personal
therapeutic approach is proposed.
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The first description of “subclinical
electrical status epilepticus induced
by sleep in children” dates back to
1971, when Patry et al. (1971) des-
cribed a peculiar EEG pattern occur-
ring almost continuously during
sleep in six children, characterised
by apparent “subclinical” spike-
and-wave complexes lasting from
months to years. Five of the children

were mentally retarded and two had
no acquired language.

The term “continuous spikes and
waves during slow sleep” (CSWS)
was introduced in 1989 by the
Commission on Classification and
Terminology of the International
League against Epilepsy and “epi-
lepsy with continuous spikes and
waves during sleep” was included in
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the group of syndromes of undetermined origin
(focal or generalised) (Commission, 1989). Taking into
account the aim of our review, it seems reason-
able to consider electrical status epilepticus in sleep
(ESES) and CSWS to be synonymous, although this
is a debatable point of view (Tassinari and Rubboli,
2006). Regarding the aetiology, the ILAE classification
reported that “it is unknown whether these conditions
are idiopathic, symptomatic or both”, however, we con-
sider ESES/CSWS to be an EEG pattern that is present
in different kinds of epilepsy (Veggiotti et al., 1999).
Inaddition, as suggested inthe latest ILAE classification
(2006), “there is insufficient evidence for mechanistic
differences between Landau Kleffner syndrome (LKS)
and ESES/CSWS to warrant considering them sepa-
rate syndromes”. However, this distinction is beyond
the scope of our review and is not important for the
therapeutic approach. In this review we will refer to
ESES/CSWS only.

In the classic definition, ESES/CSWS is defined as a
typical EEG pattern of status epilepticus during sleep,
occupying more than 85% of non-rapid eye movement
(NREM) sleep, and lasting for at least three EEG record-
ings over a period of at least one month (Morikawa
etal., 1989; Beaumanoir, 1995; Rossi et al., 1999; Tassinari
and Rubboli, 2006). The quantification of anomalies in
terms of “spike-wave index” (SWI) has played a cen-
tral role in the diagnostic criteria of ESES (Cantalupo
et al., 2011). Although originally, threshold values of
this parameter were set (Tassinari and Rubboli, 2006),
currently a significant increase in EEG abnormalities
during sleep with the presence of neurocognitive
impairment alone is considered a hallmark of ESES.
Neuropsychological impairment such as global (Dalla
Bernardina et al., 1989; Morikawa et al., 1992; Tassinari
et al., 2000) or selective cognitive or language regres-
sion (Deonna and Roulet, 1995; Debiais et al., 2007),
motor deterioration including ataxia, dyspraxia, dysto-
nia (Neville et al., 1998) or unilateral deficits (Veggiotti
et al., 1999; Veggiotti et al., 2005) are reported.

Therapy

The goal of treatment is not only to control clini-
cal seizures but also to improve neuropsychological
functions and prevent potential cognitive deteriora-
tion. When the pathological EEG pattern proves to
be refractory to several antiepileptic drugs (AEDs),
more “aggressive” therapeutic approaches may be
considered since the correlation between paroxys-
mal activity and neuropsychological impairmentis well
established. Evidence to guide therapeutic decisions,
however, remains at the level of class IV studies (case
reports or expert opinions) and open-label uncon-
trolled trials (class I11).

Traditional AEDs (excluding benzodiazepines)

Since the first description of ESES/CSWS by Patry et al.
(1971), high-dose valproate (VPA) has been consider-
ed to be a first-line therapy for patients with CSWS
syndrome.

Yasuhara et al. (1991) reported on the efficacy of
VPA or ethosuximide (ESM) in five patients and ESES
disappeared after adding clonazepam (CZP). They
suggested that a combination of such drugs could
represent the best therapeutic option for these
patients. A limitation of the study was that neither the
VPA nor the CZP doses were reported. An additional
critical point was that the specific drug added was not
indicated and the use of either VPA or ESM was not
specified. However, this is one of the few studies also
taking into account the cognitive effects of pharmaco-
logical treatment.

Ribacoba et al. (1997) reported two patients with
ESES/CSWS syndrome treated with high-dose VPA
(and ESM) who had a good response when treated,
a relapse when therapy was withdrawn, and a sub-
sequent significant improvement of clinical signs and
EEG pattern when treatment was reintroduced. The
authors suggested that the combination of VPA and
ESM can represent a first-line treatment but needs
to be maintained for the long-term, e.g. until adoles-
cence. The choice of AED combination without the
use of monotherapy was not specified by the authors.
Furthermore, the therapeutic efficacy was demon-
strated only after reaching very high plasmatic dosage
of both drugs. The main limitation of this trial is the
small number of patients (only two), thus making the
significance of their findings difficult to establish.
Recently, Inutsuka et al. (2006) studied the effects of
traditional AEDs on the EEG pattern of 15 patients. VPA
monotherapy was initially up-titrated until the serum
level was above 100 wg/mL, if no side effects occurred.
ESES/CSWS disappeared completely in seven patients
(47%) and no relapses occurred. Subsequently, ESM
was added to VPA in non-responders or when side
effects occurred and was effective in three patients
(43%) without any relapse. The authors found no sta-
tistically significant differences between responders
and non-responders to VPA with respect to several
variables, including age at onset, neuroradiological
findings (presence or absence of brain lesions), spike-
wave index (SWI) and serum VPA level. They concluded
that VPA monotherapy should be considered as first-
line therapy for patients with ESES/CSWS. Since all
patients of this study had a different aetiology, the
results could not be randomised. The inclusion crite-
ria of this study were extended to patients presenting
with EEG abnormalities in at least 60% of NREM sleep,
without considering typical EEG patterns included
in the ESES/CSWS definition (epileptiform discharges
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occupying more than 85% of NREM sleep). The thera-
peutic efficacy was evaluated only considering the
index point. Furthermore, the authors mentioned
“high doses” without giving any further specific
indication.

Kramer et al. (2008) studied 30 patients with ESES/CSWS
between 1994 and 2007. In this sample, a worsening
of seizure frequency or EEG was demonstrated after
high dose of VPA (used alone or as add-on to ESM),
lamotrigine (LTG), topiramate (TPM), as well as CZP.
The use of sulthiame (STM) was first assessed in
2006 (Wirrell et al., 2006) in a five-year-old male with
language delay, nocturnal seizures and ESES/CSWS.
After only one month of STM therapy (10 mg/kg/day),
ESES/CSWS disappeared completely and language
improved significantly. The authors suggested that
STM may be indicated in cases resistant to VPA. One
advantage of STM is that it can be titrated up quickly
and its effect on EEG can be assessed within four
weeks. Given the potentially severe adverse effects of
corticosteroids, it was suggested that a brief trial of
STM should be considered before using steroids in
“idiopathic” ESES/CSWS cases. Despite the suggestion
that the use of STM for ESES/CSWS is acceptable, it is
difficultto infer general conclusions fromasingle case.

New AEDs

Some new AEDs, such as levetiracetam (LEV), seem
to be effective as treatment for ESES/CSWS. In
2003, Hoppen et al. (2003) described a five-year,
seven-month-old boy with pharmacological refractory
ESES/CSWS which rapidly disappeared after treat-
ment with LEV. One year later, Capovilla et al. (2004)
used LEV in three children with symptomatic focal
epilepsy and ESES/CSWS pharmacoresistant to old
AEDs. ESES/CSWS disappeared completely in two chil-
dren, while in the third child there was only a mild
improvement of the EEG pattern during sleep. Authors
defined their work as “anecdotal” since the three
patients included in the study may not be represen-
tative of the ESES/CSWS population.

Aeby et al. (2005) studied the effects of LEV in
12 patients (seven pharmacoresistant and five non-
pharmacoresistant) using a titration scheme consisting
of 25 mg/kg/day during the first two weeks, fol-
lowed by 50 mg/kg/day for six more weeks. Seven
children (58.3%) showed a significant improvement
on EEG. Three presented cognitive and behavioural
improvement while two patients showed only neuro-
psychological improvement with no EEG changes.
Eight patients (66.6%) remained on LEV for two months
and four patients for one year. LEV was discon-
tinued in four patients after 11 months because no
changes in EEG occurred and no improvement in

ESES therapy

neuropsychological and/or behavioural functions
were demonstrated. Four children, who initially
responded to LEV, relapsed after two months and their
treatment was discontinued. These observations indi-
cate that long-term follow-up is required to study LEV
efficacy in epileptic children with ESES/CSWS. Since
no significant cognitive adverse effects were observed,
the authors concluded that LEV represents an effective
and safe treatment option for ESES/CSWS.

Wang et al. (2008) reported six patients with ESES/CSWS
aged between five and 11years for whom LEV was
added to pre-existing therapy. The dose of LEV ranged
from 30 to 50 mg/kg per day and the duration of treat-
ment varied between six and 15months, except for
one patient who discontinued LEV due to emotional
problems. Clinical improvement (more than 50%
reduction in seizure frequency) with complete disap-
pearance of ESES/CSWS was observed in five patients
within two weeks from the introduction of LEV.
Two children, both aged five years, who presented
psychomotor regression, before starting a pharma-
cological treatment with LEV, showed a recurrence
of atypical absence seizures and cognitive regression
after four and five months of treatment, respectively.
The authors suggested that relapse rate in ESES/CSWS
patients is not related to the underlying aetiology
but rather to an early age at onset, as proposed
earlier by Veggiotti et al., (2002). In fact, a signif-
icant correlation was found between age at onset
of ESES/CSWS and neuropsychological impairment.
Wang et al. (2008) concluded that LEV is effective in chil-
dren with ESES/CSWS syndrome, resulting in seizure
reduction, improvement of alertness, and remission
of ESES/CSWS. However, emotional and behavioural
side effects, albeit rare, are possible and seem to be
more frequent in children with pre-existing neuro-
psychiatric disturbances.

Kramer et al. (2008) demonstrated a significant diffe-
rence between LEV and old generation AEDs, inclu-
ding VPAin 30 patients followed foraperiod of 13 years.
In this study, occurrence of relapses was related to
duration of ESES/CSWS (more than 18 months), as well
as neuropsychological functions. There was a signi-
ficant correlation between residual cognitive deficits
and the total duration of ESES/CSWS. Moreover, there
were no residual intellectual deficits in most patients
with a duration of ESES/CSWS shorter than 13 months.
Although the sample used in this study was repre-
sentative of the ESES/CSWS population, the range
of underlying aetiologies was too diverse to allow
for meaningful comparisons. The treatment approach
for this study may be outlined as a therapeutic flow
chart: VPA was administered as first-line choice in all
cases, replaced by LEV in non-responders and, finally,
by steroids as a last choice. This type of approach
is acceptable since it could be very useful and
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appropriate in ESES/CSWS patients, when consider-
ing the wide aetiological spectrum of the population,
reported by the authors.

In 2011, Chhun et al. (2011) studied 102 patients with
refractory seizures in a prospective open-labelled
trial in order to study the efficacy and safety of
LEV as adjunctive therapy. Six patients were diag-
nosed with ESES/CSWS syndrome. At three and
six months, patients with ESES/CSWS exhibited the
highest responder rate (67%; 4/6). Three patients were
seizure-free, one had 92% seizure reduction and
showed behavioural and cognitive improvement, two
had normal EEG, and two had persisting ESES/CSWS.
The authors concluded that, in spite of a small sample,
ESES/CSWS is a good candidate for a randomised-
controlled trial with LEV.

Another paper published in 2011 (Atkins et al., 2011)
evaluated the add-on effect of LEV treatment on the
EEG and clinical status of 20 children with ESES/CSWS
refractory to other conventional AEDs (VPA, CLB, STM,
LTG, and ESM). The population was composed of seven
cryptogenic, seven symptomatic and six idiopathic
cases. All children received 45-50 mg/kg/day of LEV as
add-on treatment for a follow-up time of 18-53 months.
The authors observed an electroencephalographic
response in 11 patients; eight patients demonstrated
a response lasting for more than 12 months and three
children showed only a partial response from six to
12 months. The authors concluded thatadd-on therapy
with LEV is more effective in children with ESES/CSWS
resulting from a known underlying structural brain
lesion.

Benzodiazepines

The effectiveness of benzodiazepines (BDZs)
(Kellerman, 1978; Billard et al., 1982; Morikawa
et al., 1985) has been known since Patry et al. (1971)
reported the first description of ESES/CSWS syndrome
with complete remission of paroxysmal EEG activity
after a rapid intravenous injection of a BDZ.

Among BDZs, clobazam (CLB) is the first choice of
treatment for ESES/CSWS since Larrieu et al. (1986)
described a 12-year-old boy with complex partial
seizures evolving to ESES, who presented with a disap-
pearance of seizures and EEG normalisation after the
introduction of CLB.

Kawakami et al. (2007) and De Negri et al. (1995)
investigated the effects of BDZ monotherapy on ESES
electrical pattern in class Il studies. Kawakami et al.
studied the effects of flunitrazepam (FZP) in two
patients, one presenting with non-convulsive status
epilepticus and the other disturbances of conscious-
ness and automatisms. Their ictal EEG showed an
electrical status with continuous diffuse spike-and-

wave complexes that remitted after an intravenous
injection of FZP at 0.02 mg/kg. The authors commented
that FZP can be effective to treat ictal status in patients
with ESES/CSWS.

De Negri et al. (1995) studied the effect of rec-
tal diazepam in 15 patients with ESES/CSWS, aged
between five months and 14years. A 1-mg/kg dose
was given initially and EEGs were recorded for
more than 60 minutes thereafter. An antiparoxysmal
effect (defined as “disappearance or remission of the
paroxysmal activity”) was observed after 10-15 minutes
in all patients and short cycles (3-4weeks) of rela-
tively high-dose oral DZP therapy (0.75 mg/kg/day)
was subsequently administered, with blood levels
ranging from 100 to 400 ng/mL. Response to treat-
ment was classified as “positive” in nine patients
(60%) who had complete remission of paroxysmal
EEG activity and “almost positive” in four additional
patients who had a decrease of more than 50% of
paroxysmal EEG activity. A comparative neuropsycho-
logical evaluation after six months of follow-up was
possible in nine of the 13 responders; intelligence
quotient (1Q) improved and neuropsychological
deficits decreased or disappeared in six cases, no
changeswere foundin one case, and cognitive worsen-
ing was documented in the remaining two cases.
Neuropsychological improvement appeared to be
associated with complete ESES/CSWS remission, with
no clear explanation for the two patients who deteri-
orated. The authors indicated that DZP can be used
safely in ESES/CSWS patients. Side effects such as
drowsiness, hypotonia and hyperactivity were minor
and occurred only at the beginning of the treatment.
It was remarked that the ultimate goal of therapy
in ESES/CSWS, unlike other epilepsy syndromes, is
not only to control clinical seizures but also stop
ESES/CSWS in order to prevent potential neuropsy-
chological deterioration. This is an interesting study,
however, interpretation of results is difficult because
of the lack of long-term follow-up.

Inutsuka et al. (2006), in a recent comparative study,
investigated the effects of a short cycle of DZP therapy
(0.5-1 mg/kg per day, given orally or rectally before noc-
turnal sleep for 6-7 days) in four patients in whom VPA
or a combination of VPA and ESM had failed. DZP was
initially effective in two cases, but both relapsed within
ayear. It was suggested that short-term treatment with
DZP in ESES/CSWS patients can be valuable but, due to
alack of sustained long-term benefit, treatment should
be repeated after any relapse. This approach has the
advantage of avoiding long-term side effects.

The same conclusion was reached by Kramer et al.
(2008) who used DZP at a dose of 0.75-1 mg/kg/day
orally for three weeks in eight patients with
ESES/CSWS. Only three patients (37%) responded to
DZP and they all relapsed within six months.
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Steroids and ACTH

It has been demonstrated that prednisone (2-5mg/
kg/day), methylprednisone (20 mg/kg/day for three
days), and adrenocorticotrophic hormone (80 [U/day)
can stop ESES/CSWS and improve neuropsychological
functions.

Sinclair and Snyder (2005) studied the effect of pred-
nisone (1 mg/kg/day for six months) in two children
with ESES/CSWS. Both showed significant improve-
ment in language, cognition and behaviour after one
year of treatment without any relapse. Only rare
side effects such as weight gain and hypertension
were observed, which appeared to be transient and
reversible. It was concluded that corticosteroids can
be safe and effective in ESES/CSWS and should be
considered as a treatment option for this condition.
Despite the interesting results, the number of patients
included in this trial was too small to suggest the use
of prednisone for the entire ESES/CSWS population.
Okuyaz et al. (2005) reported a four-year-old girl
with ESES/CSWS and epilepsy refractory to several
AEDs, including VPA, BDZ, and LTG. She was treated
successfully with high-dose intravenous methylpred-
nisolone (the first three days at 30 mg/kg/day, the
following two days at 20 mg/kg/day, and then gradually
reduced from 10 mg/kg/day to 5 mg/kg/day over four
consecutive days) with VPA, CLB, and LTG being con-
tinued at the same dose during and after cortico-
steroid therapy. EEG monitoring during wakefulness
and sleep was performed every day during the trial.
On day seven, a dramatic clinical and EEG improve-
ment was observed. After high-dose intravenous
methylprednisolone, prednisolone was administered
orally (2 mg/kg, daily) for two months and then
gradually discontinued. After the withdrawal of cor-
ticosteroid therapy, clinical improvement continued
and no ESES/CSWS was found during routine sleep EEG
performed monthly for the following six months.

In their comparative study, Inutsuka et al. (2006) pre-
scribed synthetic ACTH-Z (0.01-0.04 mg/kg per day,
intramuscularly) for 11-43 days to five patients who
had not responded to several AEDs. This treatment was
initially effective in two cases who relapsed within six
months. Side effects related to ACTH-Z were observed
in all patients including hypokalemia, hypertension,
and weight gain (each in two patients) and anorexia,
fever, hypoactivity and a convulsion (each in one
patient). Because of the transient efficacy and possible
serious side effects, the authors suggested that syn-
thetic ACTH-Z therapy should be considered for the
treatment of ESES/CSWS syndrome only when other
possible therapeutic options have failed.

Kramer et al. (2008) assessed the effects of steroids
in 17 patients with ESES/CSWS. Different treatment
regimens were used including intravenous oral pred-
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nisone, pulse methylprednisolone or ACTH injections.
Oral prednisone followed pulse methylprednisolone
or ACTH injections and was continued for 6-12 months
in responders. The treatment had positive effects in
11 patients (65%) but three (33%) relapsed and two
(22%) became steroid-dependent. The authors con-
cluded that the relapse rate was too high to justify
long-term treatment with steroids in ESES/CSWS, even
though steroids have a better short-term efficacy com-
pared to other drugs.

In 2009, Buzatu et al. (2009) reported the largest series
of patients, assessing the efficacy of corticosteroids in
epilepsy syndromes with ESES/CSWS. They retrospec-
tively reviewed charts of 44 children (18 symptomatic
and 26 cryptogenic) who received corticosteroids for
cognitive and/or behavioural deterioration associated
with ESES/CSWS. Evaluation focused on effects on
EEG, behaviour, and cognition. All patients received
hydrocortisone (initial dose of 5 mg/kg/day in the
first month) and the treatment was slowly tapered
during a total duration of 21 months (4 mg/kg/day in
the second month, 3 mg/kg/day in the third month,
then 2 mg/kg/day as a maintenance dose for a total
duration of 21 months). Mean age was seven years,
mean intelligence quotient (IQ) was 65, and mean
ESES/CSWS duration before corticosteroid treatment
was 1.7 years. Positive response to steroids was found
during the first three months of treatment in 34 of
44 patients (77.2%), with normalisation of the EEG
in 21 patients. Relapse occurred in 14 patients. The
association between positive response to steroids
and higher 1Q and shorter ESES/CSWS duration was
highly significant Age, aetiology, and previous AED
trials were not associated with positive response to
steroids. Early discontinuation of the treatment for
side effects was encountered in seven patients. The
authors concluded that corticosteroids are safe and
efficientfor the treatment of epilepsy with ESES/CSWS.
This study underlines the striking effect of steroids
for the treatment of ESES/CSWS and appears to be
valid since the large series (44 patients) may be
assumed to be representative of the ESES/CSWS popu-
lation. Furthermore, the response to treatment was
assessed taking into account both the electro-
physiological picture (regression of the ESES pattern)
and clinical-neuropsychological improvement.

Immunoglobulins

Despite the fact that intravenous gamma-globulins
(IVIGs) are part of the therapeutic protocol for patients
with LKS (Mikati et al., 2002), they have been evaluated
as a treatment option for ESES/CSWS only in the last
few years. In 2008, Kramer et al. (2008) used IVIGs at an
initial dose of 2 g/kg for two consecutive days in nine
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patients with ESES. For responders, four to six addi-
tional lower-dose cycles were administered atintervals
of 4-6 weeks. IVIGs were effective as monotherapy in
two cases and as add-on with CLB in a third case.

Ketogenic diet

Recently, the ketogenic diet (KD) was also assessed as a
potential therapy for ESES/CSWS. In 2009, Nikanorova
etal. (2009) tested the KD in five children aged between
eight and 13 years with ESES/CSWS refractory to con-
ventional AEDs, including LEV and steroids. Con-
comitant AED treatment remained unchanged dur-
ing the diet. EEG monitoring after 24 months showed
remission of ESES/CSWS in one child and a mild
decrease of SWI in another child. The KD did not
seem to influence neuropsychological outcome since
IQ scores were unchanged at the end of the follow-up
period.

Surgery

Surgical options have also been considered for the
treatment of ESES/CSWS. Multiple subpial transec-
tion (MST) is a surgical procedure sometimes applied
for the treatment of language regression in LKS
(Morrell et al., 1995) and has been suggested to also
have positive effects in patients with global cognitive
impairment and behavioural problems secondary to
ESES/CSWS. Nass et al. (1999) reported improvement of
autistic regression in several cases following MSTs per-
formed over the left neocortex in temporal, parietal,
and frontal regions.

In 2008, the Pediatric Epilepsy Surgery Sub-
commission of the ILAE conducted a survey to deter-
mine the frequency of epilepsy surgery procedu-
res. They gathered data from 20 programs in the
United States, Europe, and Australia on 543 patients
(<18years) from 2004. Only 10 children (<2%) pre-
sented with LKS (three patients) and ESES/CSWS
(seven patients). One patient with LKS underwent
temporal lobe resection plus MST (cortical dys-
plasia) and the other two received vagus nerve
stimulation (VNS). Among patients with ESES/CSWS,
hemispherectomy was performed in four, one child
received callosotomy plus VNS, and the remaining
two cases received VNS. This survey concluded that
surgery is a rare therapeutic option for CSWS/ ESES.
Loddenkemper et al. (2009) recently investigated
possible indications for surgery in 415 patients
with unilateral congenital or early-acquired brain
lesions associated with refractory partial seizures and
ESES/CSWS. Only eight patients were considered to
be candidates for surgery; six underwent hemisphe-
rectomy and two had a focal resection. Six patients
became seizure-free after surgery. Two patients who

had a functional hemispherectomy improved and pre-
sented with only rare seizures. Postoperative EEG
documented remission of ESES/CSWS in all. The
authors concluded that children with unilateral brain
lesions and uncontrolled partial seizures may become
seizure-free after surgery, even when the preoperative
EEG shows a generalised pattern of ESES.

Based on the above findings, epilepsy surgery should
be considered as an early treatment option for selected
cases with symptomatic ESES/CSWS.

Battaglia et al. (2009) documented the effects of hemi-
spherectomy in two patients with refractory symp-
tomatic epilepsy due to an early brain injury involving
the thalamus and complicated by ESES/CSWS. Surgery
appeared to be strikingly efficacious since seizures
and ESES/CSWS disappeared immediately and were
followed by a significant cognitive and behavioural
improvement. The authors concluded that the dis-
connection of the injured hemisphere could prevent
the controlateral diffusion of epileptiform discharges,
thus allowing a normal function of thalamo-cortico-
thalamic circuits in the healthy hemisphere.

Drug exacerbation

Studies have demonstrated that some AEDs can
worsen ESES/CSWS. In particular, phenobarbital (PB)
and carbamazepine (CBZ) may reduce seizures but
they are usually not indicated for patients with
ESES/CSWS because they can have negative effects
on neuropsychological outcome and EEG pattern
(Lerman, 1986; Caraballo et al., 1989; Van Lierde, 1992).
Snead and Hosey (1985) investigated the use of CBZ in
15 children with ESES; CBZ exacerbated daily seizures
in all and had no effect on the EEG. The authors sug-
gested that CBZ should be considered as a causative
agent in any child with a clinical worsening of gene-
ralised convulsive or absence seizures.

Conclusion

This review highlights the major limitations of available
evidence concerningthe treatment of ESES/CSWS. The
results of the cited articles discussed are summarised
in table 1. Firstly, no randomised Class | and Il studies
have been performed. Except for a few prospective
Class Il studies that investigated the effects of BDZs
(Kellerman, 1978; Billard et al., 1982), studies were retro-
spective (Class IV) or limited to case reports, and many
publications simply reflect expert opinion based on
personal experience. Even in formal studies, the num-
ber of patients was usually small. These limitations are
explained, to a large extent, by the fact that ESES/CSWS
is a rare syndrome with different aetiologies, making
randomised trials difficult to perform. Secondly,
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Table 1. Summary of reported studies.

ESES therapy

Reference Type Ne° Goal therapy Failed Response
of studies of patients therapies (seizures/neurocognition)
Larrieu et al.(1986) Retrospective 1 CLB Positive
Yasuhara et al.(1991) Retrospective 5 VPA + CZP Positive in 5
DzP Positive in 13 (for seizures)
De Negri et al.(1995) Prospective 15 Positive in 6 (for
neurocognition)
Ribacoba et al.(1997) Retrospective 2 VPA + ESM Positive in 2
Hoppen et al. (2003) Retrospective 1 LEV Old AED Positive
Capovilla et al. (2004) Retrospective 3 LEV Old AED Positive in 2
Aeby et al. (2005) Prospective 12 LEV Old AED Positive in 4
VPA ACTH Positive in 7
Inutsuka et al. (2006) Prospective 15 VPA + ESM Positive in 3
Dzp Positive in 2
Wirrell et al. (2006) Retrospective 1 ST™M Positive
Kawakami et al. (2007) Prospective 2 FZP Positive in 2
Wang et al. (2008) Prospective 6 LEV Old AED Positive in 3
LEV VPA Positive in 12
CLB VPA + ESM Positive in 9
. ST™M LTG/TPM/CZP  Positive in 5
K t al. (2008 P t
ramer et al. ( ) rospective 30 DZP Positive in 3
Steroids Positive in 8
IVIG (+CLB) Positive in 2 (+1)
Atkins et al. (2011) Prospective 20 LEV VPA/LTG/STM/ Positive in 11
CLB/ESM
Sinclair and Snyder (2005)  Prospective 2 Steroids Positive in 2
Okuyaz et al. (2005) Prospective 1 Steroids VPA/LTG/BDZ Positive
Buzatu et al. (2009) Retrospective 44 Steroids Positive in 34
Nikanorova et al. (2009) Prospective 5 KD Positive in 1 (for seizures)
Loddenkemper et al. (2009) Retrospective 8 Surgery Positive in 8
Battaglia et al. (2009) Retrospective 2 Surgery Positive in 2
Varga et al. (2011) Prospective 5 tDCS* Positive in 0

*transcranial direct current stimulation.

patients included in published studies usually had the
common EEG pattern typical of ESES/CSWS, butamore
precise characterisation of the treatment response
based on other clinical features (i.e. aetiology, age at
onset, duration of ESES/CSWS) was only rarely consi-
dered. Thirdly, many studies investigated the efficacy
of different treatments based only on changes in EEG

pattern and seizure frequency without taking into
consideration the cognitive and neuropsychological
aspects.

The correlation between continuous EEG discharges
during sleep/seizures and neuropsychological impair-
ment is well established and should be included as a
main feature in the definition of this syndrome.
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Taking into account the limitations discussed above,
some AEDs, particularly VPA, BDZs, and LEV, appear to
be valuable for the treatment of ESES/CSWS. Steroids
also seem to have a powerful effect. On the other
hand, some AEDs, most notably PB and CBZ, are known
to increase synchronous bilateral epileptic discharges
and to worsen clinical manifestations.

Based on a review of the literature and our own clini-
cal experience, we propose a diagnostic algorithm
that considers all the characteristic features of the
syndrome, including the cognitive and neuropsycho-
logical aspects that representan importantcomponent
of the child’s development (figure 7).

In the absence of shared protocols and clear indi-
cations emerging from the literature, we suggest a
therapeutic approach, depicted as a flow chart in
figure 2, which aims to stop the EEG pattern in question
and avoid neurocognitive impairment. The flow chart
is divided into two sections: 1) structural, metabolic,
and unknown causes of epilepsy; and 2) idiopathic
epilepsy. The therapeutic approach proposed in our
algorithm for structural, metabolic, and unknown
causes of epilepsy (Berg et al., 2010) might be inter-
preted as “aggressive”, however, the purpose is to
immediately stop a status condition in order to pre-
vent cognitive and neuropsychological deterioration

PATIENT

NAP

.

l

NOCTURNAL EEG
+
NPS ASSESSMENT

AN

| SUSPECT ESES | NORMAL

ESES-CSWS syndrome | |

NO ESES-CSWS syndrome

l

THERAPY of ESES

11l month: control

VI month: control

v

every 12 months ————»

> EEG NAP

NOCTURNAL
EEG

v

NOCTURNAL EEG
+
NPS ASSESSMENT

Figure 1. Diagnostic algorithm.

NAP: sleep EEG recorded during afternoon; NPS: neuropsychological evaluation.
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Unknown cause epilepsy
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epilepsy

Idiopathic
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ESES-CSWS
syndrome

Steroids cycle

(6 months)
not
responders responders

Steroids cycle Stop steroids

and
rifu)ct)rrf}:s? continue AED
therapy

<l <=

VPA or BDZ or LEV

for 3 months

<

not
responders responders
Continue
therapy Steroids cycle
(6 months)

Figure 2. Therapeutic approach.

secondary to long-term EEG abnormalities. Based on
the literature and in our experience, it is clear that
extending to AED therapy does not lead to disappear-
ance of the EEG pattern and, thus, the early use of
corticosteroids is crucial, as is the case for other epilep-
tic encephalopathies such as West syndrome.

Also, it is important to remind ourselves that previous
pharmacological therapy should be maintained along
with steroids for the entire clinical and EEG follow-up
period.

From the literature and our own clinical practice,
several data demonstrate the efficacy of antiepileptic

drugs (VPA, BDZs, and LEV) for the idiopathic forms
of ESES, indicating that they could be considered as
first-line therapy in these cases. However, in the event
of ineffective treatment after six months, the use of
steroids is applicable.

Controlled trials and new studies taking into account
a variety of clinical variables should be performed in
order to provide an improved evidence basis for a
rational approach for the treatment of ESES. [J
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