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ABSTRACT – Childhood absence epilepsy (CAE) typically starts between
four and seven years of age. Onset before three years is rare and has not
been previously reported from North America. We retrospectively reviewed
the electroencephalography laboratory database and paediatric neuro-
logy clinic records (from January 2000 to June 2009) at our institution in
order to identify patients with absence seizures beginning before age three.
Information was collected for age, gender, neurodevelopment, antiepilep-
tic drugs (AEDs) used, seizure control, follow-up, and side effects. Of 12
patients identified, mean age at onset was 20.5 months (range: 11 months to
two years; follow-up: six months to 11 years). Seven of 12 patients had normal
neurodevelopment and five had speech delay. Four patients were seizure-
free without AEDs, three were seizure-free with a single AED, and five still
had seizures with multiple AEDs. Three patients had recurrences after medi-
cation withdrawal. Other previously published series have identified better
seizure control than that reported here, however, 16% of the 130 patients
so far documented are reported to have poorly controlled epilepsy, indicat-
ing that early-onset CAE is not a homogeneous condition. The debate as to
whether early-onset CAE is a distinct epilepsy syndrome therefore contin-

may be a distinct epilepsy syndrome,
hose of typical CAE, as well as unique
ctive multicentric studies would be

atter.

set, childhood absence epilepsy
ues. We believe that early-onset CAE
with some features that overlap with t
distinguishing features. Large prospe
necessary to definitely resolve this m
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Childhood absence epilepsy (CAE)
is an age-specific epilepsy syn-
drome classified as one of the
idiopathic generalised epilepsies
(Commission on Classification and
Terminology of the International

League Against Epilepsy, 1989). It is
defined by episodes of unrespon-
siveness associated with bilaterally
synchronous spike-and-wave dis-
charges at 3 Hz with a normal
background on EEG. CAE typically
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these seven were no longer taking medication having
completed a seizure-free period of greater than two
. Farooque, et al.

tarts at four to seven years of age with a peak at
round six or seven years, whereas juvenile absence
pilepsy (JAE) presents at 11 to 12 years. The onset
f absence epilepsy before the age of three years is
are and has not been previously reported in North
merica. Optimal treatment with antiepileptic drugs

AEDs) for this age group is also not known. Studies
rom Europe and South America have evaluated the
ignificance of early-onset absence epilepsy, however,
ost of the data are contradictory (Cavazzuti et al.,

989; Aicardi, 1995; Darra et al., 1996; Covanis, 1998;
haix et al., 2003; Fernandez-Torre et al., 2006; Shahar
t al., 2007; Verrotti et al., 2011b; Caraballo et al., 2011;
iordano et al., 2011). The aim of this study was to

ssess the clinical relevance of early-onset absence
pilepsy and to characterise seizure frequency, con-
rol, and prognosis in a cohort of patients with this
ondition.

aterials and methods

pproval was obtained from the Institutional Review
oard of Drexel University College of Medicine, St.
hristopher’s Hospital for Children. A retrospective
hart review was performed of the EEG database
t St. Christopher’s Hospital for Children, from
anuary 2000 to June 2009, to identify patients with
ure absence epilepsy that began before the age of

hree years. Absence seizures were defined as paroxys-
al episodes of staring, unresponsiveness, or motor

rrest with a concomitant electrographic 3-Hz spike-
nd-wave discharge on a normal EEG background.
ll EEGs were read and interpreted by an epilep-

ologist. Clinical data of the patients identified were
hen reviewed and collected from the neurology clinic

edical records. Data gathered included demographic
ariables such as age, gender, age at onset, diagnosis,
nd duration of follow-up. Information on seizure
ontrol, AEDs taken, response to treatment, side
ffects, and the presence or absence of developmental
roblems was also gathered for all the patients iden-

ified. Exclusion criteria included presence of other
eizure types such as concomitant eyelid myoclonia,
yoclonus, or generalised tonic-clonic seizures at ini-

ial presentation and during follow-up. This approach
llowed us to identify patients with only pure absence
pilepsy.
12

esults

atient demographics, AEDs previously and currently
aken, side effects, co-morbidities, and EEG findings
re summarised in table 1.

y
c
E
s
r
s

emographics

welve patients were identified with absence seizures
eginning earlier than three years of age, including
even boys and five girls. The mean patient age at
eizure onset was 20.5 months (range: 11 months to two
ears) with mean age at diagnosis of 3.1 years (range:
6 months to seven years). Follow-up ranged from six
onths to 11 years (mean: 4.8 years).

linical and EEG findings

ll patients came to clinical attention because of
pisodes of staring and unresponsiveness and an ini-
ial EEG showing a 3-Hz spike-and-wave discharge
asting from 3 to 22 seconds with no asymmetry or
ocal abnormalities. Sleep was recorded during ini-
ial EEG for three of 12 patients, for the other children
leep was captured on subsequent routine or 24-hour
mbulatory EEGs. Background activity was normal for
ge as part of the inclusion criteria. Five patients had a
hotoparoxysmal response and three showed occipi-

al intermittent rhythmic delta activity on EEG. Neuro-
evelopment, as assessed by the Denver Development
creening test, was normal in seven patients (58%) and
ve patients (42%) had language delay, of whom four
ad mild speech delay and one had a moderate-to-
evere language delay. Two children had a history of
ebrile seizures and one child’s mother had a history
f absence epilepsy.

ntiepileptic drugs taken

nitial monotherapy included ethosuximide for nine
hildren, valproate for one, topiramate for one, and
evetiracetam for another. The second AED used was
alproate for six children, ethosuximide for two, and
evetiracetam for one. In all, ethosuximide was used for
1 patients, valproate for seven, levetiracetam for four,
nd lamotrigine and topiramate each for one patient.
thosuximide is typically the first AED used for uncom-
licated childhood absence epilepsy in North America.

linical course and response to AEDs

even of 12 patients (58%) were seizure-free. Four of
Epileptic Disord, Vol. 13, No. 4, December 2011

ears and remained seizure-free, although one child
ontinued to show a photoparoxysmal response on
EG but did not have recurrence of any epileptic
eizures for 18 months following AED taper. The
emaining three children were seizure-free with a
ingle AED (two are currently taking valproate and one
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evetiracetam) but all continued to show brief paro-
ysms of irregular generalised 3-Hz spike-and-wave
ischarges on EEG. Interestingly, one of these chil-
ren had an allergic reaction to ethosuximide as initial
ED at age 19 months. The parents elected not to

reat the seizures, however, a year and a half later,
ecause of an increase in frequency and duration of
bsences, valproate treatment was initiated and she
as been seizure-free since. Three patients had seizure
ecurrence within three to four months after complet-
ng a two-year seizure-free period with a single AED.

ne of the three patients had two failed attempts to
ean off ethosuximide after two years of seizure free-
om but a third medication taper was successful and
he has remained seizure-free for 18 months since.
or the second patient, ethosuximide was success-
ully tapered and the third child remains on valproate
reatment.
he remaining five patients (42%) continued to
how clinical and/or electroencephalographic absence
eizures; two on monotherapy with ethosuximide or
alproate, one on a combination of ethosuximide
nd levetiracetam, and another on a combination
f levetiracetam and lamotrigine. The fifth patient

s currently on no medication although she was
riefly taking levetiracetam with no response and
thosuximide with a good response, but the parents
ecided not to continue treatment and she still has
eizures.
one of the twelve patients developed any other

eizure types during follow-up.

iscussion

e report the first series from North America on the
utcomes of children presenting with pure CAE before

he age of three years. Several studies have been per-
ormed in Europe and South America attempting to
lassify early-onset absence seizures and determine
hether they represent a distinct entity from tradi-

ional CAE and JAE. The results are variable and the
utcomes are summarised in table 2 (Cavazzuti et al.,
989; Aicardi, 1995; Darra et al., 1996; Covanis, 1998;
haix et al., 2003; Fernandez-Torre et al., 2006; Shahar
t al., 2007; Caraballo et al., 2011; Verrotti et al., 2011b;
iordano et al., 2011).

n the last year alone, there have been three large series
f patients with “pure” early-onset CAE; two multi-
14

entre studies from Italy each with 40 and 33 children
Verrotti et al., 2011b; Giordano et al., 2011) and one
rom South America with 11 children (Caraballo et al.,
011). Our patient population is similar in that these
ere children who had only absence seizures, did
ot develop any other seizure type during follow-up,
nd had normal EEG background features. However,

G
c
s
n
s
v
o

/11 (82%) patients in Caraballo’s series, 33/40 (82%) in
errotti’s cohort and 28/33 (85%) patients in Giordano’s
aper were described as seizure-free compared to
nly 58% in our group of children. One reason for this
iscrepancy could be that both EEG and clinical status
ere used in our study to determine seizure free-
om, i.e. seizures were classified as ongoing seizures

f they were captured on EEG. The discrepancy could
lso be due to the relatively low use of valproate
nd high use of ethosuximide as first line AED in our
opulation. In North America, there is some hesita-

ion on the part of both physicians and patients to
se valproate in young children because of the risk
f hepatotoxicity. However, the success rate of val-
roate and ethosuximide for the treatment of CAE in
orth America is similar, ranging from 49% (Sato et al.,

982) to 53%-58% (Glauser et al., 2010). Therefore, a
ower level of valproate treatment in our group can
ot be the only explanation for the difference reported
y Caraballo et al. (2011), Giordano et al. (2011) and
errotti et al. (2011b). Finally, it is possible that there

s geographically-determined heterogeneity in the
herapeutic response of CAE to valproate treatment,
ith a response of 89% in Europe (Mazurkiewicz-
eldzinska et al., 2010) and 74% in China (Huang et al.,
009), whereas in North America the response has con-
istently been less than 60% (Sato et al., 1982; Glauser
t al., 2010).
ome rare conditions such as paroxysmal dyskinesia
nd glucose transporter (Glut-1) deficiency syndrome
ave been shown to be associated with early-onset
bsence seizures (Guerrini et al., 2002; Hirsch, 2004).
e did not evaluate our patients for Glut-1 deficiency

s the constellation of typical clinical features associat-
d with Glut-1 deficiency, including developmental
elay, ataxia, hypotonia, and infantile seizures, was not
resent in any of our patients.
linicians should be aware that absence epilepsy can
ccur in children below the age of three years. Includ-

ng the present series, approximately 130 patients
ith this type of epilepsy have been reported in the

iterature, indicating the relative rarity of this epilep-
ic disorder. Early-onset absence epilepsy is thought
o represent less than 1% of epilepsies with onset at
ess than three years (Chaix et al., 2003; Caraballo et al.,
011).

hile the majority of patients had good seizure control
ith conventional AEDs, 21 had poorly controlled
isease (Chaix et al., 2003; Verrotti et al., 2011b;
Epileptic Disord, Vol. 13, No. 4, December 2011

iordano et al., 2011, and the present series), indi-
ating that this is not a homogeneous condition. Our
tudy also shows that there are some patients who do
ot have a uniformly good outcome with regards to
eizure control and intellectual outcome. The unique
ulnerability of the developing brain in the early years
f childhood, as well as genetic heterogeneity and
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Table 2. Outcomes associated with early-onset absence seizures based on the literature.

Study Number
of patients

Age
at onset

Drugs used Outcome Comments

Cavazzuti et al., 1989 1 6.5 m Nitrazepam Well controlled

Aicardi, 1995 1 <2 y VPA Well controlled

Darra et al., 1996 6 <3 y Not specified Well controlled

Covanis, 1998 7 <3 y VPA Well controlled

Chaix et al., 2003 10 <3 y VPA, ETX, CLB, LTG,
TPM

5/10 with persistent
seizures on
polytherapy

Tapering of an AED
in one patient resulted
in recurrence.

Fernandez-Torre et al.,
2006

3 <3 y VPA, ETX Well controlled One patient had a
myoclonic absence
seizure.
Treatment with ETX
resulted in better
seizure control for one
patient.

Shahar et al., 2007 8 <3 y VPA, LTG Well controlled Treatment with LTG
resulted in seizure
control for two patients.
Three patients relapsed
after VPA withdrawal.

Caraballo et al., 2011 11 <3 y 9/11-no medication 9/11 seizure-free Two patients had
persistent absence and
generalised tonic-clonic
seizures.

Verrrotti et al. 2011b;
Caraballo et al., 2011

40 <3 y VPA, ETX 33/40 (82%)
seizure-free

Giordano et al., 2011 33 <3 y VPA, ETX, LTG, LEV 28/33 (85%)
seizure-free

X, LTG

V am; T

g
m
A
H
i
V
G
s
s

a
e

This study 12 <3 y VPA, ET

PA: valproate; ETX: ethosuximide; LTG: lamotrigine; CLB: clobaz

eographically-determined epigenetic differences,
ight account for the different clinical response to
pileptic Disord, Vol. 13, No. 4, December 2011

EDs seen in different cohorts.
owever, the debate over whether early-onset CAE

s a distinct epilepsy syndrome continues. Whereas
errotti et al. (2011a) believe that this is the case,
iordano et al. (2011) argue that early-onset CAE

hould be considered a continuum within the wide
pectrum of idiopathic generalised epilepsies. In

w
C
p
t

D
N

, LEV 7/12 (58%)
seizure-free

Tapering of AEDs
in three patients
resulted in recurrence.

PM: topiramate; LEV: levetiracetam; y: years; m: months.

greement with Verrotti et al. (2011a), we believe that
arly-onset CAE may be a distinct epilepsy syndrome
415

ith some features that overlap with those of typical
AE, as well as unique distinguishing features. Large
rospective multicentre studies would be necessary

o definitively resolve this matter. �
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