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ABSTRACT

Objective. To investigate whether it is possible to predict outcome of post-enceph-
alitic epilepsy based on findings during the acute phase of disease.

Methods. Children (28 days to 17 years) diagnosed with acute encephalitis at Kar-
olinska University Hospital between 2011 and 2016 were included in this study
(n=89). They were examined clinically, with repeated electroencephalographic ex-
aminations and analysis of cerebrospinal fluid during the acute illness. Thereafter,
patients were followed up to 24 months and evaluated for post-encephalitic epilepsy.
Variables determined during the acute illness were used to predict the development
of post-encephalitic epilepsy: electroencephalographic parameters, cerebrospinal
fluid parameters, aetiology and clinical parameters. Fisher’s exact test was used to
estimate any predictors of epilepsy among the acutely measured parameters.
Results. The prevalence of post-encephalitic epilepsy was 9% (n=8) at 24 months.
Of these, 3/8 responded to monotherapy with antiepileptic drugs and 5/8 required
two or more and 3/8 were medically refractory at 24 months. Presence of acute
seizures during admission, epileptic activity on electroencephalographic record-
ings and new-onset structural lesions demonstrated a significant association with
development of post-encephalitic epilepsy (p<0.03) with an odds ratio greater than
5. Using the three above-mentioned parameters, we designed an algorithm to pre-
dict cohorts of patients with increased risk of developing post-encephalitic epilepsy.
Moreover, patients who developed post-encephalitic epilepsy had a longer duration
of hospital admission and longer care in intensive care units in comparison to those
who did not.

Significance. This study demonstrates that the risk of developing post-encephalitic
epilepsy was mainly seen among patients with acute seizures, epileptic encephalo-
graphic activity in the acute setting or new-onset structural lesions. A simple algo-
rithm could be used to predict the risk of post-encephalitic epilepsy.
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Key points

* Prevalence of post-encephalitic epilepsy was estimated at 9% which was lower
than that found in other tertiary centre studies.

e Acute seizures, epileptic encephalographic findings or structural lesions
increase the risk of developing post-encephalitic epilepsy.

e A simple algorithm could be used to predict the risk of post-encephalitic

epilepsy.
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Encephalitis is a potentially devastating condition
with an annual incidence ranging from 8 to 16/100,000
children worldwide [1,2]. The long-term outcome
after encephalitis in childhood varies from death or
severe sequelae to full recovery [3-5]. Prognosis is
complicated by a weak relationship between the
clinical picture in the acute phase and the prevalence
of remaining sequelae. Some correlation is seen with a
worse outcome in agents that cause necrosis or vascu-
litis, such as herpes virus, but the individual variation
for a given aetiology is large. Seizures are common
during acute encephalitis and may be even more so
in children [4, 6]. Progression of seizures to status epi-
lepticus, requiring pharmacological treatment, is also
common and seen in up to 40% of adult patients [6-8].
Adult patients with viral encephalitis who present with
seizures are at substantially higher risk (up to 22-fold)
of developing recurrent seizures post-infection
[9, 10]. A retrospective study on adult patients showed
that the main risk factors of developing post-enceph-
alitic epilepsy (PEE) were acute seizures and neuro-
radiological abnormalities [11]. Following the acute
phase of encephalitis, antiepileptic drugs (AEDs) are
often maintained for a long time to prevent recur-
rent seizures. However, many patients will never have
unprovoked seizures after the acute phase and long-
term AED treatment may not be warranted [7, 12, 13].
Although long-term use of AEDs may prevent possible
unprovoked seizures in the future, it may also have
a negative impact on brain development and reduce
quality of life [14-16]. The risk of seizure recurrence
and the development of post-encephalitic epilepsy
therefore needs to be weighed against the potential
risks and negative effects of AED treatment. However,
the prevalence of post-encephalitic epilepsy in chil-
dren is difficult to ascertain as previous studies have
been limited by lack of clinical data, important risk
factors for developing epilepsy or the use of highly
selected cohorts from tertiary centres.

We studied acute clinical risk factors for developing
PEE. Using several identified risk factors, we created
a simple algorithm that could be used to identify
patients with increased risk of PEE.

Methods

Study design

Children aged 28 days to 17 years, who were admit-
ted to a primary and tertiary care hospital in north-
ern Stockholm, between May 2011 and May 2016, due
to acute encephalitis, were included in the cohort
(n=89). The diagnosis of encephalitis was based on the
following criteria:

— Signs of cerebral dysfunction either as:

* encephalopathy defined as altered conscious-
ness, personality or behavioural changes lasting
for more than 24 hours, or

* abnormal electroencephalography (EEG) find-
ings compatible with encephalitis, plus at least
one of the following: abnormal results of neu-
roimaging compatible with encephalitis, positive
focal neurological findings or seizures.

— Signs of inflammation, defined either as cerebrospi-
nal fluid (CSF) pleocytosis (26 white blood cells/pL),
fever (>38°C), elevated infectious parameters
(C-reactive protein and/or white blood cells [WBC))
or presence of neuronal antibodies.

Children with another verified cause of symptoms,
such as bacterial meningitis or other known underly-
ing disease that per se could explain the symptoms,
were excluded. Pure ataxia was not considered a suf-
ficient neurological sign for inclusion. Demographic
characteristics, clinical signs and symptoms were
recorded for all children.

Laboratory examinations

Blood and CSF were prospectively sampled according
to the study protocol as well as when clinically
motivated. All children underwent routine labora-
tory tests at the time of admission including routine
clinical infection workup and CSF analysis. Antibody
titres in blood were analysed for Borrelia burgdorferi
and tick borne encephalitis (TBE) virus in all patients,
and depending on clinical symptoms, some cases
were tested for enterovirus, adenovirus, Mycoplasma
pneumoniae, herpes simplex virus type 1 and 2 (HSV1
and HSV2) and varicella zoster virus (VZV). Lumbar
puncture was performed during the acute phase with
routine analysis of the CSF, including WBC, levels of
albumin, glucose, and lactate and microbiological anal-
yses. Microbiological analysis of the CSF included bac-
terial culture and virological tests for HSV1, HSV2, VZV
and enterovirus with polymerase chain reaction (PCR).
Depending on the season and clinical picture, the CSF
was also tested for other aetiologies, such as Borrelia
burgdorferi, human herpes virus 6, parechovirus, cyto-
megalovirus and Epstein Barr virus in some cases. Tests
for antibodies directed at neuronal antigens, such as
N-methyl-D-aspartate receptor (NMDAR) antibodies,
were not routinely performed. However, in children in
whom the initial aetiological screening was negative,
and no clinical improvement was seen or following
relapse, tests for neuronal antibodies were consid-
ered. Nasopharyngeal aspirate was tested for respira-
tory viruses when respiratory symptoms were present.
Faeces were analysed with PCR for enterovirus, and if
gastrointestinal symptoms were present, most children
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were also tested for norovirus, sapovirus and rotavirus.
The detection of a viral agent in the CSF or intrathe-
cal production of antibodies and the presence of
antibodies against TBE virus in serum was defined as
confirmed aetiologies, whereas other agents found
in the blood, faeces or nasopharynx were labelled as
probable aetiologies.

EEG recording

All children included in the study underwent a
30-minute EEG examination within the first days
of admission. This was then repeated as clinically
indicated during the admission. The following EEG
abnormalities were noted: background and focal and
epileptic (interictal and ictal) abnormalities.

Neuroradiology

In children who underwent neuroimaging, computer-
ised tomography (CT) or magnetic resonance imaging
(MRI), new-onset structural lesions were noted.

Post-encephalitic epilepsy

PEE was assessed at 24 months after admission to hos-
pital. Predisposing factors for epilepsy as well as fac-
tors from initial presentation and hospital course were
assessed. Medical records were reviewed including all
prior and subsequent clinic visits, medications admin-
istrated, laboratory results, neuroimaging studies, and
EEG results. At the 24-month follow-up visit, all unpro-
voked seizures during the 24 months following hos-
pital discharge were noted. The diagnosis of epilepsy
was given to patients with at least one unprovoked
seizure after resolution of the acute insult, which is
in accordance with international standards [17, 18].
We also studied the estimated seizure burden, type
and number of AEDs given during the acute phase of
illness, at six months and 24 months post first hospital
admission.

Statistical analysis

Mean and standard deviation of continuous varia-
bles and counts and percentages of categorical data
are reported. Fisher’s exact test was used to examine
the association between categorical variables and
Mann-Whitney U-test was used to compare groups of
continuous variables. A p value less than 0.05 was con-
sidered statistically significant. Tests used to predict
PEE were assessed together with estimated probability
of PEE with 95% confidence intervals (Wald test). All
statistical analyses were performed in MATLAB-(The

Post-encephalitic epilepsy in childhood

MathWorks, United

States).

Inc.,, Natick, Massachusetts,

Ethical approval

This study was approved by the local ethics commit-
tee (Dnr 2010/1206-31/1). All guardians of patients and
patients older than 15 years of age provided written
informed consent.

Results

Post-encephalitic epilepsy

The final cohort consisted of 89 children (46 females
and 43 males) who fulfilled encephalitis criteria; 87
of these had EEG recordings available for classifica-
tion. The median age at presentation was 72.4 months
(range: 1-207 months). When evaluated at six months,
eight patients had at least one seizure post resolution
of the acute insult. Of these, four patients (50%) were on
monotherapy (oxacarbazepine, levetiracetam and lamo-
trigine) and four (50%) were on polytherapy, including
three patients (37.5%) who were medically refractory.
The following AEDs were used in polytherapy in differ-
ent combinations at six months: clobazam, lacosamide,
levetiracetam, oxcarbazepine, phenytoin, and valproate.
At 24 months, no new patients had any seizures and the
same eight patients identified at six months were given
the diagnosis PEE. At 24 months, three (37.5%) were
on monotherapy and five (62.5%) on polytherapy. Of
the patients on polytherapy, three were refractory. The
following AEDs were used in polytherapy in different
combinations: clobazam, zonizamide, levetiracetam,
oxcarbazepine, topiramate, phenytoin, and valproate.
Three patients with PEE were well controlled on AED
treatment but had seizure breakthrough on drug reduc-
tion. Two patients were well controlled on AEDs but had
breakthrough seizures during infection, which caused
only occasional seizures. The three remaining patients
had at least one seizure per week. Two patients had
primary (Hashimoto’s encephalitis [HE]) or secondary
autoimmune (HSV-1 to NMDA-R-Ab) encephalitis with
epilepsy, see figures 1 and 2 for EEG during the acute
phase of the disease. The patient with HE was treated
with 1V immunoglobulin, followed by IV methylpred-
nisolone and then tapered onto a sustenance dose of
oral prednisolone. This patient was sensitive to reduc-
tion in the prednisolone dose with breakthrough sei-
zures (HE) and was then treated aggressively with IV
immunoglobulin repeatedly. The patient with NMDA-R
Ab encephalitis was treated with high-dose predniso-
lone with tapering to a sustenance dose. The patient
with HE did not show any oligoclonal bands in the CSF,
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m Figure 1. EEG from a nine-year-old female with Hashimoto’s encephalitis. On admission to the hospital, the patient
presented with reduced consciousness and minor twitching. She previously had several convulsive seizures. (A)
Rhythmic spiking could be seen on the EEG indicating non-convulsive status epilepticus (marked in red). (B) The patient

was initially sedated, and repeat EEG the next day showed mainly an encephalopathic picture

—

partly sedation effect).

however, these were seen in the patient with NMDA-
R-Ab encephalitis. The eight patients who developed
PEE had, during the acute phase of the disease, status
epilepticus (50%), multiple seizures (37.5%) or a single
acute seizure (12.5%). Most acute seizures were focal
with lateralising features (asymmetric motor; 62.5%)
(table 7). Asymmetric MRI findings were found in three
patients with focal acute seizures in which focal abnor-
malities were seen in the insula or temporal lobe (see
figure 3 for two cases with MRI abnormalities).

Risk factors for developing post-encephalitic
epilepsy

e Aetiology

Different types of etiological agents were identified
(n=18) and four of these were each present in more than
five patients: enterovirus, TBE virus, VZV and rotavirus.

There was no association between these four etiological
agents and development of PEE. Similarly, patients with
an unknown etiological agent did not show any associ-
ation with development of PEE at 24 months (table 2).

e Acute seizures

Acute seizures were seen in all patients who developed
PEE and in 28 who did not develop PEE. There was a
significant association between acute seizures and the
development of PEE (OR = 15, p<0.001 [Fishers Exact
test]). Presence of multiple acute seizures or epileptic
status epilepticus was seen in seven patients who devel-
oped PEE and 13 who did not (OR=37, p<0.001). The pres-
ence of status epilepticus was also statistically associated
with the development of PEE (OR=11, p<0.01) (table 2).

o Neuroradiology

At 24 months, five patients with structural abnormalities
of the brain had developed PEE while nine did not show
any significant association (OR=6, p<0.05) (table 2).
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m Figure 2. EEG from an 11-month-old female with initial HSV-1 encephalitis, which progressed to NMDA-R-Ab
encephalitis. The patient presented with focal seizures with tonic motor components in her upper and lower limb
on the right side. Initial EEG showed repeated spiking over the left temporal regions with seizure activity. Start (A)

and end (B) of the seizure are marked with red arrows.

o EFEG

The EEGs during the acute illness were analysed for
background as well as focal and epileptiform (inter-
ictal and ictal) abnormalities. In 68 patients, changes
in background activity were seen, and of these, eight
developed PEE whereas 60 did not. Focal abnormali-
ties were present in 21 patients, of whom four devel-
oped PEE and 17 did not. These parameters were not
statistically associated with risk of developing PEE.
Epileptic abnormalities (interictal spikes/sharp-waves
and electrographic seizure activity) were seen in six
patients who developed PEE and seven who did not,
and were thus significantly associated with PEE (OR =
31 and p<0.001 [Fishers exact test]) (table 2).

o Cerebrospinal fluid analysis

Patients were examined for the following parameters
based on cerebrospinal fluid: albumin concentration,
monocytes and polycytes. None of these parameters
were significantly different between the group that
developed PEE and the group that did not develop PEE
(Mann-Whitney U test) (table 2).

o Hospital admission and intensive care

Patients who developed PEE had a longer median hospital
admission (23.5 vs. 8.6 days) and longer duration in inten-
sive care (3.2 vs. 2.2 days). These medians were significantly
different for hospital admission (p<0.01, Mann-Whitney U
test), but not for stay in intensive care (table 2).
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Patient

Acute seizures

Aetiology

¥ Table 1. Clinical presentation and follow-up of the eight patients who developed PEE.

Acute radiological evaluation

Female
(11 months)

Male
(11 years)

Female
(9 years)

Female
(2 years)

Male
(5 years)

Female

(10 months)
Male

(4 years)
Male

(4 years)

Left focal electrographic sz
with significant FT slowing

Significant generalised
slowing with increased right
FT slowing.

Recurrent electrographic sz
with significant generalised
slowing

Interictal polyspikes with
significant generalised slowing

Moderate left focal
abnormality with generalised
slowing

Multifocal spikes and
electrographic sz with slowing
Bilateral independent spikes with
significant generalised slowing
Left and right interictal spikes
with generalised slowing

Focal sz: right-sided UL HSV-1 &
and LL tonic seizures > NMDA-R Ab
non-convulsive status

Focal sz: reduced 0
consciousness, oral

automatisms, left UL tonic

SE: reduced HE with
consciousness. No clear  TPOAb
lateralization.

Bilateral myoclonic jerks  Influenza B

and atonic seizures

SE with right UL extension 0

o

Focal sz: left-sided jerking
of UL

Focal sz: left-sided UL and
LL jerking

SE with right or left-sided 0
eye deviation

Enterovirus

MRI: Left-sided volume loss in
insula and temporal lobe.

MRI: increased cortical signal in
right temporal and insula lobes.

MRI: bilateral thalamic T2 signal
increase.

MRI: subtle bilateral gyri
parahippocampal T2 signal
increase

MRI: right-sided temporal
cortical and subcortical T2 signal
increase with similar bilateral
changes in the insula.

MRI normal
MRI normal

MRI normal

FT: frontal temporal; SE: status epilepticus; UL: upper limb; LL: lower limb; Sz: seizure.

m Figure 3. MRI of patients with PEE. (A) An 11-month-old female with initial HSV-1 encephalitis which progressed
to NMDA-R-Ab encephalitis. Focal necrosis was seen in the left temporal lobe and insular region (red arrow). This
patient had motor seizures involving the left upper and lower limb. (B) A nine-year-old female with Hashimoto’s
encephalitis with increased T2-signal in the thalamus bilaterally (red arrow). Similar to the bilateral MRI findings,
the EEG and clinical seizures did not show any lateralising features.
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¥ Table 2. Clinical parameters in the acute setting and development of post-encephalitic epilepsy at 24 months.

Epilepsy
Total (n) 8
Male n (%) 4 (50)
Mean age (months) 58.0 [10138]
MEAN
n
Aetiology
Any identified pathogen 3
Enterovirus 1
TBE 0
\7A% 0
Rotavirus 1
Unknown 3
Autoimmune 2
Acute seizures 8
>1 acute seizure or status epilepticus 7
Status epilepticus 4
#AEDs to control seizures 1.75[13]
Imaging abnormalities 5
EEG abnormalities
Background 8
Focal 4
Epileptiform 6
CSF-alb (pg/L) 217.9 [72 490]
CSF-mono (WBC/pL) 10.1 [0 28]
CSF-poly (WBC/pL) 2[013]
ICU care (days) 32[17]
Duration of hospital admission (days) 23.5 [8 58]

No epilepsy p value OR

81

39 (48) ns 1.1

73.5 [1207] ns

MEAN
%o n Y%
38 46 57 ns 0.46
13 9 1 ns 1.1

13 16 ns 0

5 6 ns 0
13 8 10 ns 13
38 23 28 ns 1.5
25 5 6 ns 5
100 28 35 0.0004 15
88 13 16 0.0001 37
50 7 9 0.007 11
63 9 11 0.03 6
100 60 74 ns 25
50 17 21 ns 4
75 7 9 0.0001 31

197.9 [34 960] ns

56.6 [0 1088] ns

16.4 [0 318] ns

2.2[16] ns

8.6 [2 42] 0.002

e Algorithm for cohorting patients with increased

risk of PEE

We developed an algorithm to cohort patients
into groups of increased risk of developing PEE
(figure 4). Based on the algorithm, acute seizures
were seen in all patients who later developed PEE.
Within this group, the risk of developing PEE was esti-
mated at 22% (95% confidence interval 9-36%). Fur-
ther, inclusion of new structural lesions or epileptic
activity on EEG resulted in a subgroup with a risk of
epilepsy estimated at 62% (95% confidence interval
35-88%) (figure 1).

Discussion

Development of PEE is of serious concern and
increases the resultant long-term morbidity. Treat-

ment with AEDs can often control seizures but may
sometimes lead to several adverse reactions includ-
ing impaired cognitive function and fatigue. In this
study, the risk of developing PEE was investigated and
several parameters, defined during the acute insult,
were used to stratify the risk. These were related to
the presence of clinical, electroclinical or neuroradio-
logical attributes of seizures and increased the odds
ratio by approximately 5-35, i.e. presentation with
acute seizures, epileptic activity on EEG and structural
lesions on brain MRI or CT. Similar findings have been
described previously in PEE and also for specific types
of autoimmune encephalitis [19-21]. The presence of
acute seizures showed high sensitivity for developing
PEE while the presence of epileptic activity and pres-
ence of new structural lesions instead showed lower
sensitivity but higher specificity for developing PEE.
Using these acute parameters, we created an algorithm

Epileptic Disord, Vol. 23, No. 1, February 2021
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Encephalitis

[ |

Acute seizures No seizures

22% [9-36%]

0% [0-5%]

No structural lesion
and no epileptic
EEG abnormality

0% [0-12%]

New structural les
or epileptic EEG
activity

62% [35-88%]

m Figure 4. Algorithm for cohorting patients into groups
with increased risk of developing post-encephalitic
epilepsy. For each group, the risk of developing
post-encephalitic epilepsy is noted together with
95% confidence intervals. Note the risk estimated at
approximately 60% in the final subgroup which might
indicate a group that could benefit from AED treatment.

for cohorting patients into groups with a high risk of
developing PEE.

Inthis prospective study, approximately 9% of patients
developed PEE which is substantially lower than what
has been seen in previous studies [5, 6, 11, 21]. This
risk has been shown to be related to the aetiology in
which certain viral agents have shown high probabil-
ity of developing PEE e.g. 75% for herpes encephalitis
[6, 20, 22]. PEE has been shown to vary considerably
for patients with autoimmune encephalitidis for
which the risk depends on the specific antibody
present. N-methyl-D-aspartate receptor antibodies
have been shown to be associated with a high rate
of acute seizures but low level of PEE, in contrast to
anti-MOG encephalitis in which approximately 16%
of patients develop PEE [7, 21, 23, 24]. For the diag-
nosis of epilepsy, it is important that seizures occur
spontaneously and that they are not part of the
acute inflammatory insult. However, as there is no
time limit following an acute episode of encephali-
tis, defining when a subsequent seizure should be
considered unprovoked as opposed to part of an
unresolved inflammatory response, the defini-
tion may vary. Several studies have assessed PEE at
six months while other studies have assessed it at
24 months. In the present study, we have estimated
the presence of PEE at 24 months post encephalitis.
The present cohort, however, was different in several
aspects to earlier studies as the hospital admission
setting allowed for an unbiased estimate within the
general paediatric population without bias towards

complicated cases, as often seen in tertiary referral
centres. The spectrum of viral agents was different
with only a minor part being caused by highly epi-
leptogenic agents such as HSV1 and 2. In compari-
son to the risk of developing PEE due to autoimmune
encephalitis, we found a lower level, 9% (but with
confidence interval between 3-15%) vs 16%, again
indicating different PEE prevalences with different
mixtures of aetiology. On examining only patients
with autoimmune encephalitis in this study, we esti-
mated the risk of developing PEE to approximately
30% which is inline with previous studies, although
the estimation of the risk may not be accurate due
to the limited number of patients with autoimmune
encephalitides [21]. Two patients with autoimmune
encephalitides and PEE (NMDA-R-Ab and HE) were
treated with a combination of AED and immune-mod-
ulators. Both of these patients showed sensitivity
for reduction of immunomodulating therapy which
resulted in breakthrough seizures. This was more
evident for the patient with HE who developed status
epilepticus on several occasions due to reduction of
prednisolone and was treated with IV immunoglobu-
lin, as has been described previously in HE [25].

This and several previous studies would indicate that
PEE develops mainly within the subgroup of patients
who have seizures during the acute phase of the dis-
ease. Moreover, presence of electrographic epileptic
activity or new-onset structural lesions increases the
risk further. Further dissection of the inflammatory
processes might reveal the process or processes that
lead to PEE with the possibility of future intervention.
This study has strengths and limitations. The prospec-
tive design with standardized time points for data
acquisition and sampling increases the likelihood
of finding true associations and removes the risk for
recall bias and interpretation of retrospective charts.
Another strength is that the cohort comes from a
centre serving a primary catchment area, leading to
a mixture of aetiologies likely to be representative of
the general population. This may be of importance as
studies of cohorts from centres that mainly serve as
tertiary referral centres may accumulate more com-
plex cases and therefore overestimate the associated
risks. Limitations include the heterogeneous cohort
spanning over both age and aetiology. Although the
total number of children in the study was fairly large,
the number of patients of a certain age with a certain
aetiology was low.

Factors affecting the risk of developing epilepsy fol-
lowing encephalitis in childhood are important to sup-
port correct prognostication and consequent use of
prophylactic treatment. As such factors have not been
determined, there is no standardized approach for
the management of these patients concerning who to
treat, what AEDs to use or the duration of treatment.
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This study provides a simple tool (algorithm) for deter-
mining the risk of PEE in children following the acute
event which may be used for clinical decision-making.
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TEST YOURSELF

(1) The was a prospective study of patients with childhood encephalitis. Why was the risk of developing post-
encephalitic epilepsy lower in the present study in comparison to studies presented previously in the literature.

(2) How may the risk of post-encephalitic epilepsy be assessed using parameters estimated during the acute phase
of the disease.

(3) What are the advantages and risks of using algorithms to estimate which children develop post-encephalitic
epilepsy.

Note: Reading the manuscript provides an answer to all questions. Correct answers may be accessed on the
website, www.epilepticdisorders.com, under the section “The EpiCentre”.

142 o Epileptic Disord, Vol. 23, No. 1, February 2021




<<
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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)
  /PDFXOutputConditionIdentifier (FOGRA27)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /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


