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ABSTRACT - Status epilepticus (SE) is a medical emergency with increased
risk of morbidity and mortality in all age groups. Recent research has iden-
tified a variety of new genes implicated in disorders with severe epilepsies
as a prominent feature. Autoimmune mechanisms have also been recently
recognised as a cause of epilepsies with SE as a characteristic symptom.
Knowledge about the aetiology potentially underlying SE may help to guide
diagnostics and eventually influence treatment decisions. This review reca-
pitulates, in brief, the risk of SE in specific clinical settings, provides an
overview of paediatric epilepsy syndromes more commonly, or by defini-
tion, associated with SE, and summarizes some recent research data on
genetic defects and disease mechanisms implicated in the pathogenesis of
epilepsies frequently accompanied by SE.
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Status epilepticus (SE) is a medical
emergency with increased risk of
morbidity and mortality in all age
groups. The glossary of descrip-
tive terminology for ictal semiology
by the International League Against
Epilepsy (ILAE) defines SE as either
a seizure which shows no clin-
ical signs of terminating after a
period of time corresponding to
the duration of the great majority
of seizures of that type in most
patients, or recurrent seizures with-
out resumption of baseline central
nervous system function interictally
(www.ilae.org/Visitors/Centre/ctf/

glossary.cfm). Traditionally, SE has
been defined as a seizure or series
of seizures lasting longer than 30
minutes (Berg et al., 2004), while the
term “prolonged seizures” has been

used by several authors with slightly
different definitions for seizures
lasting more than five, but less than
30 minutes (Shinnar, 2007). It has
been proposed using more recent
guidelines that seizures lasting for
5 minutes or more are classified as
SE, as most seizures last less than
5 minutes; seizures that last longer
often do not cease spontaneously
and irreversible neuronal damage
and pharmacoresistance may occur
within 30 minutes of seizure activ-
ity (Brophy et al., 2012). However,
this view is still a matter of debate
(Shinnar et al., 2001; Beran, 2008).
In this review, we will adopt the
traditional SE definition, whereas
seizures lasting for more than 5,
but less than 30, minutes will be
connoted as prolonged seizures.
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Generalised convulsive SE is characterised by rhyth-
mic jerking of all extremities and profound mental
impairment (Brophy etal., 2012). Epilepsia partialis con-
tinua can be delineated from this form of status, since
motor epileptic seizures are restricted to certain parts
of the body (e.g. face, hands) and recur every few sec-
onds or minutes for extended periods (more than one
hour) (Cockerell et al., 1996; Bien and Elger, 2008). The
term non-convulsive SE describes continuous seizure
activity observed on electroencephalography (EEG),
but without clinical findings associated with gener-
alised convulsive SE (Brophy et al., 2012). In this form
of status, seizure symptomatology is usually subtle and
the semiological spectrum highly variable (Jirsch and
Hirsch, 2007).

Apart from duration and semiology, SE can also be
classified by its underlying aetiology. Some epileptic
encephalopathies are, by definition, associated with
SE, while prolonged seizures or SE are characteristic
features of several epilepsy syndromes manifest-
ing during infancy and childhood. New genetic
techniques have identified a variety of new genes
implicated in disorders with severe epilepsies as a
prominent feature (Lemke et al., 2013). Autoimmune
mechanisms have been recently recognised as poten-
tial causes of epilepsies. In some of these disorders, SE
or prolonged seizures represent characteristic clinical
symptoms (Davis and Dalmau, 2013).

Data on the recurrence risk of SE is important, since
such information may influence therapeutic con-
siderations. Knowledge about the aetiology poten-
tially underlying SE may help to guide diagnostics and
eventually influence treatment decisions. This review
recapitulates, in brief, the risk of SE in specific clinical
settings, provides an overview about paediatric
epilepsy syndromes associated with SE, and summa-
rizes some recent research data on genetic defects
and disease mechanisms implicated in epilepsies
frequently accompanied by SE.

Risk of SE and/or prolonged seizures
in specific clinical settings

Risk of SE and prolonged seizures in children
with febrile convulsions

More than 25% of children with febrile convul-
sions will experience at least one prolonged seizure
lasting longer than 10-15 minutes. Febrile seizures
with focal onset show a tendency to be prolonged
(Berg et al., 1990). Recent results of the FEBSTAT
study team revealed further factors that increase
the risk of prolonged febrile convulsion and febrile
SE: a preceding febrile convulsion occurring at an
unusually young age (<12 months), low tempera-

ture, longer duration of fever, female sex, a positive
first-degree family history of febrile convulsions, and
structural temporal lobe abnormalities (Hessdorfer
etal., 2013).

Risk of SE and prolonged seizures in children
with a first unprovoked seizure

In a prospective study by Shinnar and colleagues
encompassing 407 patients, the first seizure lasted
5 minutes or more in 50%, 10 minutes or longer in
29%, more than 20 minutes in 16%, and 30 minutes or
longer in 12% of cases. Seizures of partial onset had
an increased tendency to be prolonged, compared
to generalised seizures (20% vs. 6% with seizures
>30 minutes, respectively) (Shinnar et al, 1990;
Shinnar et al., 1996; Shinnar et al., 2000; Shinnar et al.,
2001; Shinnar, 2007). Aetiology and age were not factors
influencing seizure duration. Altogether, the authors
concluded that two distinct subgroups of patients
exist. One group, comprising about 75% of children,
has seizures of short duration, while the other,
consisting of approximately 25% of patients, shows
a propensity for prolonged seizures. Mean seizure
duration in the latter group was 30 minutes. Notably,
the recurrence risk of seizures was not influenced by
the duration of the first unprovoked seizure, although
subjects with prolonged first seizures were more likely
to suffer further prolonged seizures (Shinnar, 2007).

Risk of SE in children with new-onset epilepsy

A population-based study from Finland in which 150
children with new-onset epilepsy for more than 30
years were followed, found that 27% of these patients
suffered at least one SE. Of these children, 90% pre-
sented with a status within the first two years, and 73%
within the first year after the diagnosis of epilepsy was
established (Sillanpéda and Shinnar, 2002). Risk factors
for SE included young age and remote symptomatic
aetiology. In children with a preceding SE, the risk of
further prolonged seizures was increased by about
50%. Of note, the occurrence of a SE did not negatively
affect the long-term prognosis of affected individuals
(Sillanpéda and Shinnar, 2002).

Epileptic encephalopathies
with propensity for prolonged seizures
or SE

Early myoclonic encephalopathy (EME)

EME is a rare epileptic entity with neonatal onset.
Erratic and massive generalised or focal myoclonus in
developing parts of the body is the clinical hallmark.
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Persisting myoclonus during sleep is also characteris-
tic. The jerks are extremely frequent and may even be
continuous. Typically, the EEG shows a suppression-
burst pattern. The aetiology is heterogeneous. Many
patients suffer from autosomal recessive metabolic
defects, such as non-ketotic hyperglycinaemia. Some
authors count the Hanefeld variant of Rett syndrome
with early-onset seizures amongst this entity. Partial
seizures and spasms are observed during the later
part of the course. Prognosis is dismal (Pavone et al.,
2012).

Early infantile epileptic encephalopathy
(EIEE or Ohtahara syndrome)

EIEE is mainly caused by cortical malformations and,
less frequently, by metabolic disorders. In some cases,
defects in the ARX- or STXBP1 genes may be detected
(table 7). Single or serial tonic seizures, focal motor
seizures, and generalised tonic-clonic seizures pre-
vail. Single spasms last up to 10 seconds, and the
intervals between spasms range from 9 to 15 seconds.
As in EME, background EEG is characterised by
a suppression-burst pattern. Surviving infants are
usually quadriplegic and present with severe intellec-
tual disability (Ohtahara and Yamatogi, 2003; Beal et al.,
2012).

West syndrome

West syndrome is characterised by the clinical triad of
infantile spasms, developmental regression, and hyp-
sarrhythmia. Spasms, lasting 2-5 seconds may occur
in clusters of up to 100 every 5-30 seconds (Plouin et
al., 1993). Tuberous sclerosis, congenital or acquired
cerebral lesions, congenital infections, and rarely
metabolic disorders are causative (Paciorkowski et
al., 2011). Recently, genetic defects in the genes ARX,
CDKL5, SCN8A, STXBP1, DNM1, and GABRB3 have
been reported in some of the patients (table 7).

Malignant migrating partial seizures in infancy

The disease manifests from the first week of life to
seven months of age. After an initial period last-
ing from a few days to months with relatively rare
partial seizures that frequently have a motor or tonic
component, seizure frequency dramatically increases
and ictal semiology becomes highly polymorphous
(Hahn et al., 2007). Typically, duration of seizures is
between one and four minutes, but in some patients
they may last significantly longer and evolve into
tonic status epilepticus (Coppola, 2009). With time,
head growth becomes arrested. Over the years, the
epilepsy wanes. In some cases, retigabine has been

Syndromes at risk of SE

surprisingly effective for some time. Defects in KCNT1
are detectable in about 50% of cases (Barcia et al., 2012)
(table 7).

Dravet syndrome (or severe myoclonic
epilepsy of infancy)

Dravet syndrome is characterised by onset of seizures
in a febrile context within the first year of life in
hitherto normally developed children. Prolonged uni-
lateral seizures, often alternating in side, are generally
the first type of seizures encountered. Frequent febrile
status, myoclonic seizures, atypical absences, and later
also focal seizures are characteristic. Valproate, top-
iramate, benzodiazepines, bromides, stiripentol, and
a ketogenic diet are effective. However, save for rare
exceptions, children do not become seizure-free for
longer periods. Defects in SCN7A (up to 85% of cases),
SCN1B, SCN2A, PCDH19 and recently CHD2 have been
detected (Suls et al., 2013).

Lennox-Gastaut syndrome (LGS)

LGS frequently follows West syndrome or other
infantile epileptic encephalopathies. In many cases,
cortical malformations are detectable. Atypical
absences, sometimes lasting hours, non-convulsive
status epilepticus, and tonic status epilepticus
are common features. Defects in the genes SCN8A,
STXBP1, DNM1, and GABRB3 were recently recognised
insome “idiopathic” cases with and without preceding
West syndrome (Epi4K Consortium, 2013).

Continuous spike and waves during slow-wave
sleep and related encephalopathies

Atypical benign partial epilepsy (ABPE) is defined by
seizures evocative of benign epilepsy with centro-
temporal spikes (BECTS) in conjunction with atonic
seizures and atypical absences. The EEG shows focal
sharp waves as in BECTS, but with exceptional pro-
nounced activation during sleep. Generalised seizures
tend to be prolonged and may last for hours or days.
A status of atypical absences/and or subtle myoclonic
atonic seizures has been reported in up to 40% of chil-
dren.As in BECTS, prognosis with respect to epilepsy is
usually favourable, but some patients may be left with
persistent mental deficits (Hahn, 2000).

Patients with epileptic encephalopathy and con-
tinuous spike and waves during slow sleep (CSWS) typ-
ically have relatively rare, mainly nocturnal, seizures
in combination with a continuous bioelectrical status
recorded on EEG due to drowsiness throughout all
non-REM sleep stages. Major neurocognitive deficits

Epileptic Disord, Vol. 16, Supplement 1, October 2014

S91



B.A. Neubauer, A. Hahn

Table 1. Targets for genetic workup in children with prolonged seizures or status epilepticus.

ADSL Adenylosuccinate lyase deficiency is a rare cause of a severe epileptic encephalopathy starting
within the first few days of life. Therapy resistance and SE are common (Jurecka et al., 2008).

ALDH7AT Mutations result in pyridoxine-dependent seizures. Affected children usually present with SE early
after birth, but sometimes distinctly later (Oliveira et al., 2013).

ARX Defects are associated with a variety of cortical malformations (e.g. lissencephaly), additional organ
manifestations, and intractable neonatal seizures in boys (Mirzaa et al., 2013).

FOLR1 Folate receptor defects are associated with neurological regression, movement disorder,
hypomyelination on MRI and sometimes severe epilepsy. The disorder is rare, but potentially
treatable (Steinfeld et al., 2009).

FOXG1 Mutations, deletions, or duplications may produce a congenital form of Rett syndrome in females
and also in males, sometimes associated with severe epilepsy or atypical West syndrome (Guerrini
and Parrini, 2012).

GABRG2 Deleterious defects may result in Dravet syndrome, while missense mutations cause milder
phenotypes within the spectrum of idiopathic generalised epilepsies (Huang et al., 2012).

GAMT Cerebral creatine deficiency syndrome due to GAMT deficiency may result in epileptic encephalo-
pathies including Lennox Gastaut syndrome. The disorder is partially treatable (Mikati et al., 2013).

GRIN2A Mutations are related to a spectrum of epilepsies ranging from Rolandic epilepsy to
Landau-Kleffner syndrome or CSWS (Lesca et al., 2013; Lemke et al., 2013; Dimassi et al., 2014).

KCNQ2 Dysfunction of this ion channel causes benign familial neonatal seizures. Recent research revealed
that the phenotype is much broader, and that defects in this gene accounts for about 10-15% of
neonatal epileptic encephalopathies (Weckhuysen et al., 2013).

KCNT1 Defects result in malignant migrating partial seizures in infancy or severe autosomal dominant
frontal lobe epilepsy (Barcia et al., 2012).

KCTD7 Mutations cause an autosomal recessive progressive myoclonus epilepsy of early childhood onset
with refractory epilepsy (Van Bogaert et al., 2007).

PLCB1 Homozygous defects are a rare cause of malignant migrating partial seizures in infancy (Poduri
etal., 2012).

PNKP The gene product is implicated in a DNA repair mechanism. Recessive mutations result in
microcephaly, early-onset intractable seizures, and developmental delay (Shen et al., 2010).

TREX1

RNASEH2A Defects in these genes account for the majority of cases with Aicardi-Goutieres syndrome (Aicardi

RNASEH2B et al., 1993-2013)

RNASEH2C v '

SAMHD1

SCN1A+B

SCN2A . . . I . .
Mutations in one these genes may lead to infantile epileptic encephalopathies which range from

SCNBA+9A .
Dravet syndrome to Ohtahara syndrome (Carvill et al., 2013).

CHD2

SYNGAP1

PLCB1 Defects may result in infantile epileptic encephalopathy with suppression-burst pattern on EEG

SLC25A22 (Pavone et al., 2012).

SPTAN1 Mutations may cause West syndrome with cerebral hypomyelination (Saitsu et al., 2010).
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are frequent. In some patients with acquired epileptic
aphasia (Landau-Kleffner syndrome), seizures reminis-
cent of BECTS are observed, while the EEG pat-
tern during sleep frequently parallels the con-
tinuous spike-wave activity recorded in CSWS (Dalla
Bernadina et al., 2002). Recently, mutations in the gene
GRIN2A, encoding the a2 subunit of the N-methyl-D-
aspartate (NMDA)-selective glutamate receptor, have
been reported in patients affected by BECTS, ABPE,
LKS, and CSWS (Lemke et al., 2013; Lesca et al., 2013;
Dimassi et al., 2014).

Autoimmune-mediated encephalopathies

Autoimmune mechanisms are increasingly recognised
to play a causative role in the development of epilepsy
in adults and children. Antibodies can be directed
against intracellular structures or neuronal surface
antigens. Autoimmune encephalopathies may man-
ifest without underlying malignancies or present
as paraneoplastic syndromes. In encephalopathies
with paraneoplastic aetiology, anti-Hu antibodies are
frequently associated with seizures, epilepsia partialis
continua, and SE (Davis and Dalmau, 2013). Antibodies
directed to the GABA(B) receptor are observed in cases
with limbic encephalitis with early and prominent
seizures (Lancaster et al., 2010). About 70% of patients
with antibodies directed against the NR1 subunit of
the N-methyl-D-aspartate receptor develop seizures
and/or SE. Approximately 40% of cases manifest before
the age of 18 years. Seizures or SE are the presenting
sign in about 30% of these children. An underlying
ovarian teratoma is detected in 50% of female patients
older than age 12 years. Steroids, immunoglobulin,
plasma exchange, and tumour removal, if indicated,
are recommended as first-line therapies. Recovery
is slow and may take many months, but most patients
remain free of seizures (Davis and Dalmau, 2013).
Steroid-responsive encephalopathy associated with
autoimmune thyroiditis (SREAT), formerly named
Hashimoto’s encephalopathy, may manifest acutely
or insidiously with impairment of consciousness, fre-
quently evolving into coma. The disease also occurs in
children. Patients may show a variety of additional neu-
rological and/or psychiatric symptoms. Seizures and
SE complicate the course in about 70-90% of subjects
(Castillo et al., 2006).

Rasmussen encephalitis is a rare and severe immune-
mediated brain disorder that results in unilateral
hemispheric atrophy with progressive neurologi-
cal dysfunction and intractable seizures. Typically,
seizures start during childhood, and difficult-to-treat
focal motor seizures or epilepsia partialis continua are
a constant feature of the disease. Hemispherectomy is
still the only effective therapy, achieving seizure free-
dom in 62.5 to 85% of patients (Bien et al., 2005).

Syndromes at risk of SE

Hemiconvulsion-hemiplegia-epilepsy syndrome
(HHE) and febrile infection-related epilepsy
syndrome (FIRES)

HHE and FIRES are rare childhood epilepsy syndromes
that share an occurrence of refractory SE during or
after fever, without evidence of central nervous system
infection (Nabbout, 2013).

HHE is characterised by definitive hemiparesis follow-
ing a prolonged unilateral febrile seizure in children
usually before four years of age. Epilepsy, often of a
complex-partial type, sets in a few months later, and
cognitive sequelae are frequent. Longitudinal neu-
roimaging demonstrates unilateral cerebral swelling,
increased signal intensity on T2 weighted images, and
decreased water diffusion in DWI within the first two
weeks after the febrile convulsion. Such alterations
resolve by 3-4 weeks, when an extensive and progres-
sive cortical and subcortical atrophy becomes obvious
(Welcker et al., 2013).

FIRES is characterized by the development of seizures
in healthy children during or a few days after a non-
specific febrile infection. Seizures rapidly worsen and
evolve into status epilepticus, followed by pharma-
coresistant epilepsy and severe mental deficits (van
Baalen et al., 2010).

The pathogenesis of HHE and FIRES has not been
resolved, but it has been hypothesized that both enti-
ties share a common pathophysiology based on a
vicious cycle in which inflammation-induced seizures
evolve into status, which then enhances inflamma-
tory pathways and ensures that they remain active
(Nabbout et al., 2011; Nabbout, 2013).

Recent genetic findings in epilepsies
associated with prolonged seizures and SE

Whole-exome sequencing, single nucleotide array
analysis, and gene panel diagnostics are new power-
ful techniques that have facilitated our understanding
of the genetics of epilepsies manifesting in childhood
(Lemke et al., 2013). Application of these methods has
broadened the phenotypic spectrum of some epilepsy
syndromes, and has identified new genes involved in
their pathogenesis. Table T summarizes some recently
identified genes related to more severe forms of
epilepsy. O

Disclosures.
None of the authors has any conflict of interests to declare.

References

Aicardi J, Crow Y], Stephenson JBP. Aicardi-Goutiéres syn-
drome. In: Pagon RA, Adam MP, Bird TD, Dolan CR, Fong
CT, Smith RJH, Stephens K. GeneReviews™. Seattle (WA):
University of Washington, 1993-2013.

Epileptic Disord, Vol. 16, Supplement 1, October 2014

S93



B.A. Neubauer, A. Hahn

Barcia G, Fleming MR, Deligniere A, etal. De novo gain-
of-function KCNT1 channel mutations cause malignant
migrating partial seizures of infancy. Nat Genet 2012; 44: 1255-
9.

Beal JC, Cherian K, Moshé SL. Early-onset epileptic
encephalopathies: Ohtahara syndrome and early myoclonic
encephalopathy. Pediatr Neurol 2012; 47:317-23.

Beran RG. An alternative perspective on the management of
status epilepticus. Epilepsy Behav 2008; 12: 349-53.

Berg AT, Shinnar S, Hauser WA, Leventhal JM. Predictors of
recurrent febrile seizures: a metaanalytic review. | Pediatr
1990; 116:329-37.

Berg AT, Shinnar S, Testa FM, et al. Status epilepticus after
the initial diagnosis of epilepsy in children. Neurology
2004; 63: 1027-34.

Bien CG, Elger CE. Epilepsia partialis continua: semiology
and differential diagnoses. Epileptic Disord 2008; 10: 3-7. doi:
10.1684/epd.2008.0161.

Bien CG, Granata T, Antozzi C, et al. Pathogenesis, diagno-
sis and treatment of Rasmussen encephalitis: a European
consensus statement. Brain 2005; 128: 454-71.

Brophy GM, Bell R, Claassen J, et al. Guidelines for the evalu-
ation and management of status epilepticus. Neurocrit Care
2012;17:3-23.

Carvill GL, Heavin SB, Yendle SC, etal. Targeted rese-
quencing in epileptic encephalopathies identifies de novo
mutations in CHD2 and SYNGAP1. Nat Genet 2013;45:
825-30.

Castillo P, Woodruff B, Caselli R, et al. Steroid-responsive
encephalopathy associated with autoimmune thyroiditis.
Arch Neurol 2006; 63: 197-202.

Cockerell OC, Rothwell ], Thompson PD, et al. Clinical and
physiological features of epilepsia partialis continua. Cases
ascertained in the UK. Brain 1996; 119: 393-407.

Coppola G. Malignant migrating partial seizures in infancy:
an epilepsy syndrome of unknown etiology. Epilepsia
2009; 50: 49-51.

Dalla Bernadina B, Sgro V, Fejerman N. Epilepsy with centro-
temporal spikes and related syndromes. In: Roger J, Bureau
M, Dravet C, Genton P, Tassinari C, Wolf P. Epileptic syn-
dromes in infancy, childhood and adolescence. Third edition.
London: John Libbey & Co Ltd, 2002: 181-202.

Davis R, Dalmau J. Autoimmunity, seizures, and status epilep-
ticus. Epilepsia 2013; 54: 46-9.

Dimassi S, Labalme A, Lesca G, etal. A subset of genomic
alterations detected in rolandic epilepsies contains candi-
date or known epilepsy genes including GRIN2A and PRRT2.
Epilepsia 2014; 55: 370-8.

Epi4K Consortium, Epilepsy Phenome/Genome Project, Allen
AS, et al. De novo mutations in epileptic encephalopathies.
Nature 2013;501:217-21.

Guerrini R, Parrini E. Epilepsy in Rett syndrome, and
CDKL5- and FOXG1-gene-related encephalopathies.
Epilepsia 2012;53:2067-78.

Hahn A. Atypical benign partial epilepsy/pseudo-Lennox-
syndrome. Epileptic Disord 2000; 2: S11-7.

Hahn A, Heckel M, Neubauer BA. Pronounced microcephaly
in a patient with malignant migrating partial seizures in
infancy. Epileptic Disord 2007; 9: 94-7.

Hesdorffer DC, Shinnar S, Lewis DV, et al. Consequences
of Prolonged Febrile Seizures in Childhood (FEBSTAT) Study
Team. Risk factors for febrile status epilepticus: a case-control
study. J Pediatr 2013;163: 1147-51.

Huang X, Tian M, Hernandez CC, et al. The GABRG2 non-
sense mutation, Q40X, associated with Dravet syndrome
activated NMD and generated a truncated subunit that was
partially rescued by aminoglycoside-induced stop codon
read-through. Neurobiol Dis 2012;48:115-23.

Jirsch J, Hirsch LJ. Nonconvulsive seizures: developing a
rational approach to the diagnosis and management in the
critically ill population. Clin Neurophysiol 2007; 118: 1660-70.

Jurecka A, Zikanova M, Tylki-Szymanska A, et al. Clinical, bio-
chemical and molecular findings in seven Polish patients
with adenylosuccinate lyase deficiency. Mol Genet Metab
2008; 94: 435-42.

Lancaster E, Lai M, Peng X, et al. Antibodies to the GABA(B)
receptor in limbic encephalitis with seizures: case series and
characterisation of the antigen. Lancet Neurol 2010; 9: 67-76.

Lemke, Lal D, Reinthaler EM, Steiner 1, et al. Mutations in
GRIN2A cause idiopathic focal epilepsy with rolandic spikes.
Nat Genet 2013;45:1067-72.

Lesca G, Rudolf G, Bruneau N, etal. GRIN2A mutations
in acquired epileptic aphasia and related childhood focal
epilepsies and encephalopathies with speech and language
dysfunction. Nat Genet 2013;45:1061-6.

Mikati AG, Abu Gheida I, Shamseddine A, Mikati MA, Karam
PE. Epileptic and electroencephalographic manifestations
of guanidinoacetate-methyltransferase deficiency. Epileptic
Disord 2013;15:407-16. doi: 10.1684/epd.2013.0609.

Mirzaa GM, Paciorkowski AR, Marsh ED, et al. CDKL5: Patients
usually present with atypical West syndrome, Rett syn-
drome with early onset epilepsy, or less specifiable epileptic
encephalopathies. Pediatr Neurol 2013; 48:367-77.

Nabbout R. FIRES and IHHE: Delineation of the syndromes.
Epilepsia 2013; 54:54-6.

Nabbout R, Vezzani A, Dulac O, Chiron C. Acute
encephalopathy with inflammation-mediated status epilep-
ticus. Lancet Neurol 2011; 10: 99-108.

Ohtahara S, Yamatogi Y. Epileptic encephalopathies in
early infancy with suppression-burst. | Clin Neurophysiol
2003; 20: 398-407.

Oliveira R, Pereira C, Rodrigues F, etal. Pyridoxine-
dependent epilepsy due to antiquitin deficiency: achieving
a favourable outcome. Epileptic Disord 2013;15:400-6. doi:
10.1684/epd.2013.0610.

Paciorkowski AR, Thio LL, Dobyns WB. Genetic and biologic
classification of infantile spasms. Pediatr Neurol 2011; 45: 355-
67.

S94

Epileptic Disord, Vol. 16, Supplement 1, October 2014


http://www.ncbi.nlm.nih.gov/pubmed?term=De novo gain-of-function KCNT1 channel mutations cause malignant migrating partial seizures of infancy
http://www.ncbi.nlm.nih.gov/pubmed?term=De novo gain-of-function KCNT1 channel mutations cause malignant migrating partial seizures of infancy
http://www.ncbi.nlm.nih.gov/pubmed?term=Early-onset epileptic encephalopathies: Ohtahara syndrome and early myoclonic encephalopathy
http://www.ncbi.nlm.nih.gov/pubmed?term=Early-onset epileptic encephalopathies: Ohtahara syndrome and early myoclonic encephalopathy
http://www.ncbi.nlm.nih.gov/pubmed?term=An alternative perspective on the management of status epilepticus
http://www.ncbi.nlm.nih.gov/pubmed?term=An alternative perspective on the management of status epilepticus
http://www.ncbi.nlm.nih.gov/pubmed?term=Predictors of recurrent febrile seizures: a metaanalytic review
http://www.ncbi.nlm.nih.gov/pubmed?term=Predictors of recurrent febrile seizures: a metaanalytic review
http://www.ncbi.nlm.nih.gov/pubmed?term=Status epilepticus after the initial diagnosis of epilepsy in children
http://www.ncbi.nlm.nih.gov/pubmed?term=Status epilepticus after the initial diagnosis of epilepsy in children
http://www.ncbi.nlm.nih.gov/pubmed?term=Epilepsia partialis continua: semiology and differential diagnoses
http://www.ncbi.nlm.nih.gov/pubmed?term=Epilepsia partialis continua: semiology and differential diagnoses
http://www.ncbi.nlm.nih.gov/pubmed?term=Pathogenesis, diagnosis and treatment of Rasmussen encephalitis: a European consensus statement
http://www.ncbi.nlm.nih.gov/pubmed?term=Pathogenesis, diagnosis and treatment of Rasmussen encephalitis: a European consensus statement
http://www.ncbi.nlm.nih.gov/pubmed?term=Guidelines for the evaluation and management of status epilepticus
http://www.ncbi.nlm.nih.gov/pubmed?term=Guidelines for the evaluation and management of status epilepticus
http://www.ncbi.nlm.nih.gov/pubmed?term=Targeted resequencing in epileptic encephalopathies identifies de novo mutations in CHD2 and SYNGAP1
http://www.ncbi.nlm.nih.gov/pubmed?term=Targeted resequencing in epileptic encephalopathies identifies de novo mutations in CHD2 and SYNGAP1
http://www.ncbi.nlm.nih.gov/pubmed?term=Steroid-responsive encephalopathy associated with autoimmune thyroiditis
http://www.ncbi.nlm.nih.gov/pubmed?term=Steroid-responsive encephalopathy associated with autoimmune thyroiditis
http://www.ncbi.nlm.nih.gov/pubmed?term=Clinical and physiological features of epilepsia partialis continua. Cases ascertained in the UK
http://www.ncbi.nlm.nih.gov/pubmed?term=Clinical and physiological features of epilepsia partialis continua. Cases ascertained in the UK
http://www.ncbi.nlm.nih.gov/pubmed?term=Malignant migrating partial seizures in infancy: an epilepsy syndrome of unknown etiology
http://www.ncbi.nlm.nih.gov/pubmed?term=Malignant migrating partial seizures in infancy: an epilepsy syndrome of unknown etiology
http://www.ncbi.nlm.nih.gov/pubmed?term=Autoimmunity, seizures, and status epilepticus
http://www.ncbi.nlm.nih.gov/pubmed?term=Autoimmunity, seizures, and status epilepticus
http://www.ncbi.nlm.nih.gov/pubmed?term=A subset of genomic alterations detected in rolandic epilepsies contains candidate or known epilepsy genes including GRIN2A and PRRT2
http://www.ncbi.nlm.nih.gov/pubmed?term=A subset of genomic alterations detected in rolandic epilepsies contains candidate or known epilepsy genes including GRIN2A and PRRT2
http://www.ncbi.nlm.nih.gov/pubmed?term=De novo mutations in epileptic encephalopathies
http://www.ncbi.nlm.nih.gov/pubmed?term=De novo mutations in epileptic encephalopathies
http://www.ncbi.nlm.nih.gov/pubmed?term=Epilepsy in Rett syndrome, and CDKL5- and FOXG1-gene-related encephalopathies
http://www.ncbi.nlm.nih.gov/pubmed?term=Epilepsy in Rett syndrome, and CDKL5- and FOXG1-gene-related encephalopathies
http://www.ncbi.nlm.nih.gov/pubmed?term=Atypical benign partial epilepsy/pseudo-Lennox-syndrome
http://www.ncbi.nlm.nih.gov/pubmed?term=Atypical benign partial epilepsy/pseudo-Lennox-syndrome
http://www.ncbi.nlm.nih.gov/pubmed?term=Pronounced microcephaly in a patient with malignant migrating partial seizures in infancy
http://www.ncbi.nlm.nih.gov/pubmed?term=Pronounced microcephaly in a patient with malignant migrating partial seizures in infancy
http://www.ncbi.nlm.nih.gov/pubmed?term=Consequences of Prolonged Febrile Seizures in Childhood (FEBSTAT) Study Team. Risk factors for febrile status epilepticus: a case-control study
http://www.ncbi.nlm.nih.gov/pubmed?term=Consequences of Prolonged Febrile Seizures in Childhood (FEBSTAT) Study Team. Risk factors for febrile status epilepticus: a case-control study
http://www.ncbi.nlm.nih.gov/pubmed?term=The GABRG2 nonsense mutation, Q40X, associated with Dravet syndrome activated NMD and generated a truncated subunit that was partially rescued by aminoglycoside-induced stop codon read-through
http://www.ncbi.nlm.nih.gov/pubmed?term=The GABRG2 nonsense mutation, Q40X, associated with Dravet syndrome activated NMD and generated a truncated subunit that was partially rescued by aminoglycoside-induced stop codon read-through
http://www.ncbi.nlm.nih.gov/pubmed?term=Nonconvulsive seizures: developing a rational approach to the diagnosis and management in the critically ill population
http://www.ncbi.nlm.nih.gov/pubmed?term=Nonconvulsive seizures: developing a rational approach to the diagnosis and management in the critically ill population
http://www.ncbi.nlm.nih.gov/pubmed?term=Clinical, biochemical and molecular findings in seven Polish patients with adenylosuccinate lyase deficiency
http://www.ncbi.nlm.nih.gov/pubmed?term=Clinical, biochemical and molecular findings in seven Polish patients with adenylosuccinate lyase deficiency
http://www.ncbi.nlm.nih.gov/pubmed?term=Antibodies to the GABA(B) receptor in limbic encephalitis with seizures: case series and characterisation of the antigen
http://www.ncbi.nlm.nih.gov/pubmed?term=Antibodies to the GABA(B) receptor in limbic encephalitis with seizures: case series and characterisation of the antigen
http://www.ncbi.nlm.nih.gov/pubmed?term=Mutations in GRIN2A cause idiopathic focal epilepsy with rolandic spikes
http://www.ncbi.nlm.nih.gov/pubmed?term=Mutations in GRIN2A cause idiopathic focal epilepsy with rolandic spikes
http://www.ncbi.nlm.nih.gov/pubmed?term=GRIN2A mutations in acquired epileptic aphasia and related childhood focal epilepsies and encephalopathies with speech and language dysfunction
http://www.ncbi.nlm.nih.gov/pubmed?term=GRIN2A mutations in acquired epileptic aphasia and related childhood focal epilepsies and encephalopathies with speech and language dysfunction
http://www.ncbi.nlm.nih.gov/pubmed?term=Epileptic and electroencephalographic manifestations of guanidinoacetate-methyltransferase deficiency
http://www.ncbi.nlm.nih.gov/pubmed?term=Epileptic and electroencephalographic manifestations of guanidinoacetate-methyltransferase deficiency
http://www.ncbi.nlm.nih.gov/pubmed?term=CDKL5: Patients usually present with atypical West syndrome, Rett syndrome with early onset epilepsy, or less specifiable epileptic encephalopathies
http://www.ncbi.nlm.nih.gov/pubmed?term=CDKL5: Patients usually present with atypical West syndrome, Rett syndrome with early onset epilepsy, or less specifiable epileptic encephalopathies
http://www.ncbi.nlm.nih.gov/pubmed?term=FIRES and IHHE: Delineation of the syndromes
http://www.ncbi.nlm.nih.gov/pubmed?term=FIRES and IHHE: Delineation of the syndromes
http://www.ncbi.nlm.nih.gov/pubmed?term=Acute encephalopathy with inflammation-mediated status epilepticus
http://www.ncbi.nlm.nih.gov/pubmed?term=Acute encephalopathy with inflammation-mediated status epilepticus
http://www.ncbi.nlm.nih.gov/pubmed?term=Epileptic encephalopathies in early infancy with suppression-burst
http://www.ncbi.nlm.nih.gov/pubmed?term=Epileptic encephalopathies in early infancy with suppression-burst
http://www.ncbi.nlm.nih.gov/pubmed?term=Pyridoxine-dependent epilepsy due to antiquitin deficiency: achieving a favourable outcome
http://www.ncbi.nlm.nih.gov/pubmed?term=Pyridoxine-dependent epilepsy due to antiquitin deficiency: achieving a favourable outcome
http://www.ncbi.nlm.nih.gov/pubmed?term=Genetic and biologic classification of infantile spasms
http://www.ncbi.nlm.nih.gov/pubmed?term=Genetic and biologic classification of infantile spasms

Pavone P, Spalice A, Polizzi A, et al. Ohtahara syndrome with
emphasis on recent genetic discovery. Brain Dev2012; 34: 459-
68.

Plouin P, Dulac O, Jalin C, Chiron C. Twenty-four-hour
ambulatory EEG monitoring in infantile spasms. Epilepsia
1993; 34: 686-91.

Poduri A, Chopra SS, Neilan EG, et al. Homozygous PLCB1
deletion associated with malignant migrating partial seizures
in infancy. Epilepsia 2012; 53: e146-50.

Saitsu H, Tohyama ], Kumada T, etal. Dominant-negative
mutations in alpha-1l spectrin cause West syndrome with
severe cerebral hypomyelination, spastic quadriplegia, and
developmental delay. Am | Hum Genet 2010; 86: 881-91.

Shen J, Gilmore EC, Marshall CA, et al. Mutations in PNKP
cause microcephaly, seizures and defects in DNA repair. Nat
Genet 2010; 42: 245-9.

Shinnar S. Who is at risk for prolonged seizures? J Child
Neurol 2007 May;22 (5 Suppl):S14S-20.

Shinnar S, Berg AT, Moshé SL, et al. Risk of seizure recur-
rence following a first unprovoked seizure in childhood: a
prospective study. Pediatrics 1990; 85: 1076-85.

Shinnar S, Berg AT, Moshé SL, et al. The risk of seizure recur-
rence after a first unprovoked afebrile seizure in childhood:
an extended follow-up. Pediatrics 1996; 98: 216-25.

Shinnar S, Berg AT, O'Dell C, etal. Predictors of multi-
ple seizures in a cohort of children prospectively followed
from the time of their first unprovoked seizure. Ann Neurol
2000; 48: 140-7.

Syndromes at risk of SE

Shinnar S, Pellock JM, Berg AT, et al. Short-term outcomes of
children with febrile status epilepticus. Epilepsia 2001; 42: 47-
53.

Sillanpaa M, Shinnar S. Status epilepticus in a population-
based cohort with childhood-onset epilepsy in Finland. Ann
Neurol 2002; 52: 303-10.

Steinfeld R, Grapp M, Kraetzner R, etal. Folate receptor
alpha defect causes cerebral folate transport deficiency: a
treatable neurodegenerative disorder associated with dis-
turbed myelin metabolism. Am /| Hum Genet 2009; 85:
354-63.

Suls A, Jaehn JA, Kecskés A, et al. De novo loss-of-function
mutations in CHD2 cause a fever-sensitive myoclonic epilep-
tic encephalopathy sharing features with Dravet syndrome.
Am | Hum Genet 2013; 93:967-75.

van Baalen A, Hausler M, Boor R, et al. Febrile infection-
related epilepsy syndrome (FIRES): a nonencephalitic
encephalopathy in childhood. Epilepsia 2010;51:1323-
8.

Van Bogaert P, Azizieh R, Désir J, etal. Mutation of a
potassium channel-related gene in progressive myoclonic
epilepsy. Ann Neurol 2007; 61:579-86.

Weckhuysen S, lvanovic V, Hendrickx R, etal. Extending
the KCNQ2 encephalopathy spectrum: clinical and neu-
roimaging findings in 17 patients. Neurology 2013; 81:1697-
703.

Welcker S, Grams AE, Gizewski ER, et al. Hemiconvulsion-
hemiplegia-epilepsy syndrome with initially normal mag-
netic resonance imaging. Klin Padiatr 2013;225: 86-7.

Epileptic Disord, Vol. 16, Supplement 1, October 2014

S95


http://www.ncbi.nlm.nih.gov/pubmed?term=Ohtahara syndrome with emphasis on recent genetic discovery
http://www.ncbi.nlm.nih.gov/pubmed?term=Ohtahara syndrome with emphasis on recent genetic discovery
http://www.ncbi.nlm.nih.gov/pubmed?term=Twenty-four-hour ambulatory EEG monitoring in infantile spasms
http://www.ncbi.nlm.nih.gov/pubmed?term=Twenty-four-hour ambulatory EEG monitoring in infantile spasms
http://www.ncbi.nlm.nih.gov/pubmed?term=Homozygous PLCB1 deletion associated with malignant migrating partial seizures in infancy
http://www.ncbi.nlm.nih.gov/pubmed?term=Homozygous PLCB1 deletion associated with malignant migrating partial seizures in infancy
http://www.ncbi.nlm.nih.gov/pubmed?term=Dominant-negative mutations in alpha-II spectrin cause West syndrome with severe cerebral hypomyelination, spastic quadriplegia, and developmental delay
http://www.ncbi.nlm.nih.gov/pubmed?term=Dominant-negative mutations in alpha-II spectrin cause West syndrome with severe cerebral hypomyelination, spastic quadriplegia, and developmental delay
http://www.ncbi.nlm.nih.gov/pubmed?term=Mutations in PNKP cause microcephaly, seizures and defects in DNA repair
http://www.ncbi.nlm.nih.gov/pubmed?term=Mutations in PNKP cause microcephaly, seizures and defects in DNA repair
http://www.ncbi.nlm.nih.gov/pubmed?term=Risk of seizure recurrence following a first unprovoked seizure in childhood: a prospective study
http://www.ncbi.nlm.nih.gov/pubmed?term=Risk of seizure recurrence following a first unprovoked seizure in childhood: a prospective study
http://www.ncbi.nlm.nih.gov/pubmed?term=The risk of seizure recurrence after a first unprovoked afebrile seizure in childhood: an extended follow-up
http://www.ncbi.nlm.nih.gov/pubmed?term=The risk of seizure recurrence after a first unprovoked afebrile seizure in childhood: an extended follow-up
http://www.ncbi.nlm.nih.gov/pubmed?term=Predictors of multiple seizures in a cohort of children prospectively followed from the time of their first unprovoked seizure
http://www.ncbi.nlm.nih.gov/pubmed?term=Predictors of multiple seizures in a cohort of children prospectively followed from the time of their first unprovoked seizure
http://www.ncbi.nlm.nih.gov/pubmed?term=Short-term outcomes of children with febrile status epilepticus
http://www.ncbi.nlm.nih.gov/pubmed?term=Short-term outcomes of children with febrile status epilepticus
http://www.ncbi.nlm.nih.gov/pubmed?term=Status epilepticus in a population-based cohort with childhood-onset epilepsy in Finland
http://www.ncbi.nlm.nih.gov/pubmed?term=Status epilepticus in a population-based cohort with childhood-onset epilepsy in Finland
http://www.ncbi.nlm.nih.gov/pubmed?term=Folate receptor alpha defect causes cerebral folate transport deficiency: a treatable neurodegenerative disorder associated with disturbed myelin metabolism
http://www.ncbi.nlm.nih.gov/pubmed?term=Folate receptor alpha defect causes cerebral folate transport deficiency: a treatable neurodegenerative disorder associated with disturbed myelin metabolism
http://www.ncbi.nlm.nih.gov/pubmed?term=De novo loss-of-function mutations in CHD2 cause a fever-sensitive myoclonic epileptic encephalopathy sharing features with Dravet syndrome
http://www.ncbi.nlm.nih.gov/pubmed?term=De novo loss-of-function mutations in CHD2 cause a fever-sensitive myoclonic epileptic encephalopathy sharing features with Dravet syndrome
http://www.ncbi.nlm.nih.gov/pubmed?term=Febrile infection-related epilepsy syndrome (FIRES): a nonencephalitic encephalopathy in childhood
http://www.ncbi.nlm.nih.gov/pubmed?term=Febrile infection-related epilepsy syndrome (FIRES): a nonencephalitic encephalopathy in childhood
http://www.ncbi.nlm.nih.gov/pubmed?term=Mutation of a potassium channel-related gene in progressive myoclonic epilepsy
http://www.ncbi.nlm.nih.gov/pubmed?term=Mutation of a potassium channel-related gene in progressive myoclonic epilepsy
http://www.ncbi.nlm.nih.gov/pubmed?term=Extending the KCNQ2 encephalopathy spectrum: clinical and neuroimaging findings in 17 patients
http://www.ncbi.nlm.nih.gov/pubmed?term=Extending the KCNQ2 encephalopathy spectrum: clinical and neuroimaging findings in 17 patients
http://www.ncbi.nlm.nih.gov/pubmed?term=Hemiconvulsion-hemiplegia-epilepsy syndrome with initially normal magnetic resonance imaging
http://www.ncbi.nlm.nih.gov/pubmed?term=Hemiconvulsion-hemiplegia-epilepsy syndrome with initially normal magnetic resonance imaging


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier (FOGRA27)
  /Description <<
    /FRA <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        28.346460
        28.346460
        28.346460
        28.346460
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Coated FOGRA27 \(ISO 12647-2:2004\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B004800610075007400650020007200E90073006F006C007500740069006F006E005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [566.929 822.047]
>> setpagedevice


