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ABSTRACT - Anti-NMDA receptor encephalitis is a paraneoplastic
encephalitis characterised by psychiatric features, involuntary movement,
and autonomic instability. Various EEG findings in patients with anti-
NMDA receptor encephalitis have been reported, however, the correlation
between the EEG findings and clinical course of anti-NMDA receptor
encephalitis remains unclear. We describe a patient with anti-NMDA recep-
tor encephalitis with a focus on EEG findings, which included: status
epilepticus, generalised rhythmic delta activity, excess beta activity, extreme
delta brush, and paroxysmal alpha activity upon arousal from sleep, which
we term“arousal alpha pattern”. Initially, status epilepticus was observed on
the EEG when the patient was comatose with conjugate deviation. The EEG
then indicated excess beta activity, followed by the emergence of continu-
ous slow activity, including generalised rhythmic delta activity and extreme
delta brush, in the most severe phase. Slow activity gradually faded in par-
allel with clinical amelioration. Excess beta activity persisted, even after the
patient became almost independent in daily activities, and finally disap-
peared with full recovery. In summary, our patient with anti-NMDA receptor
encephalitis demonstrated slow activity on the EEG, including extreme delta
brush during the most severe phase, which gradually faded in parallel with
clinical amelioration, with excess beta activity persisting into the recovery
phase.
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In 2007, Dalmau and colleagues reported anti-N-
methyl-D-aspartate (NMDA) receptor encephalitis,
a limbic encephalitis with characteristic symptoms
including psychiatric features, involuntary movement,
and autonomic instability caused by antibodies to
the NMDA receptor (Dalmau et al., 2007). Follow-
ing a report of “burst and slow complexes” (lkeda
et al., 2006), various EEG findings in patients with
anti-NMDA receptor encephalitis have been identified
(Kirkpatrick et al., 2011; Schmitt et al., 2012; Veciana et
al., 2015), including extreme delta brush (EDB), gener-
alised rhythmic delta activity (GRDA), and excess beta
activity (EBA). However, the correlation between such
EEG findings and the clinical course in patients with
anti-NMDA receptor encephalitis remains unclear.
Here, we describe the clinical and EEG aspects of a
patient with anti-NMDA receptor encephalitis. Close
inspection of the EEG revealed EDB, GRDA, and EBA,
and the correlation between these EEG findings and
the clinical course of anti-NMDA receptor encephalitis
is discussed.

Case study

Clinical course

The patient was a 22-year-old, right-handed, previ-
ously healthy woman. Disease onset was marked by
amnesia and déja vu, preceded by headache. She
developed agitation, confusion, and bizarre behaviour,
for which she was admitted to a care centre. Antipsy-
chotic drugs did not resolve her symptoms, and
abdominal computed tomography (CT) indicated an
ovarian tumour. On Day 9, she was transferred to our
medical centre due to convulsion and disturbance
of consciousness. On arrival, the patient was febrile
and comatose. She had conjugate deviation towards
the right and autonomic instability, such as apnoea,
hyperhidrosis, and paroxysmal bradycardia. An EEG
demonstrated status epilepticus with left parietally
dominant evolution. Lumbar puncture revealed 32
white blood cells/mm? (including 100% mononuclear
cells) and 12 mg/dl of protein. The oligoclonal band was
positive, and the I1gG index was 0.88. Bacterial, tuber-
culosis, and fungal cultures were negative. Polymerase
chain reaction (PCR) for herpes simplex virus, varicella
zoster virus, Epstein-Barr virus, cytomegalovirus, and
parbovirus was negative. Anti-neuronal and onconeu-
ronal antibodies were tested and included antibodies
against Hu, Ma, collapsin response mediator pro-
tein 5 (CRMP5), glutamate decarboxylase 65 (GAD65),
voltage-gated calcium channels, a-amino-3-hydroxy-
5-methyl-4-isoxazolepropionic acid (AMPA) receptor,
and the potassium channel complex; all were nega-
tive. Results for antibodies to the NMDA receptor were
obtained at a later stage. No abnormal signals were

observed on a brain MRI fluid-attenuated inversion
recovery sequence. MRI of the pelvis revealed bilat-
eral ovarian tumours. The patient was intubated and
ventilated artificially due to apnoea, followed by tra-
cheotomy after two weeks, and was admitted to the
intensive care unit (ICU).

Laparoscopic enucleation of the ovarian tumours
was performed on Day 9; the subsequent surgical
pathology report identified a mature cystic teratoma.
After the operation, the patient was sedated with
propofol in the ICU. Intravenous phenobarbital (PB)
was started on Day 9, and levetiracetam and val-
proic acid were added on Day 12 and Day 13,
respectively, but were stopped on Day 15 due to
elevated liver enzymes. High-dose intravenous cor-
ticosteroids and immunoglobulin were administered
from Day 9 to 13, and oral corticosteroids were
subsequently introduced, followed by additional intra-
venous corticosteroids from Day 20 to 22. Treatment
with midazolam (MDZ) was introduced on Day 22 due
to involuntary movement, and then reduced and ter-
minated on Day 24. Despite treatment, the patient
remained comatose and showed moderate involun-
tary movement, including orolingual dyskinesia, limb
and truncal dystonia, and athetosis. Diazepam (DZP)
and clonazepam (CZP) were added on Day 29 because
of the deterioration of involuntary movement, includ-
ing oral dyskinesia, dystonic posture, and bruxism,
and MDZ was started again on Day 48. Plasmaphere-
sis was performed three times a week from Day 34 to
46, due to her inability to follow commands and unre-
sponsiveness to external stimuli that persisted with the
deterioration of involuntary movement. At the time of
admission to our centre, it was revealed that antibod-
ies to the NMDA receptor were detected in her CSF;
the antibody titre was 1:400.

Over the next four weeks, she awakened and was able
to follow simple commands and shake her head in
response to questions. A reduction in PB was started
on Day 57. She was successfully weaned off artificial
ventilation on Day 60 with improvement in involun-
tary movement. Propofol and MDZ were reduced and
terminated on Day 62 and 69, respectively; reductions
in DZP and CZP were initiated on Day 80.

During the following six weeks, she began to write, eat,
walk unassisted, and speak, and she became almost
independent in activities of daily living (ADL), how-
ever, severe attention disturbance and amnesia were
present. Oral corticosteroids were reduced and ter-
minated on Day 149. The CSF anti-NMDA receptor
antibody titre decreased to 1:1 on Day 152 with res-
olution of fever and autonomic instability. She was
discharged and moved to a rehabilitation centre on
Day 154. Treatment with DZP and CZP was terminated
on Day 221, and she was almost fully recovered with
subtle attention disturbance and amnesia on Day 249.
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Figure 1. Clinical course and EEG findings. Laparoscopic enucleation of the ovarian tumours was performed and antiepileptic drugs
were administered while the patientwas sedated. Immunotherapy, including corticosteroids, intravenous immunoglobulin, and plasma
exchange, was introduced. Gradual clinical improvement and a decrease in the CSF anti-N-methyl-D-aspartate (NMDA) receptor
antibody titre were observed. Autonomic instability included hypersalivation, apnoea, tachycardia, bradycardia, and hyperhidrosis.
Involuntary movement included orolingual dyskinesia, limb and truncal dystonia, and athetosis. (A-G) correspond to the EEG patterns
in figure 2.

IVIG: intravenous immunoglobulin; mPSL: methylpredonisolone; PSL: prednisolone; SE: status epilepticus; EBA: excessive beta activ-
ity; 1S: intermittent slow activity; GRDA: generalised rhythmic delta activity; EDB: extreme delta brush; AAP: arousal alpha pattern;
anti-NMDAR Ab titre: anti-NMDA receptor antibody titre; LEV: levetiracetam; VPA: sodium valproate; PB: phenobarbital;
MDZ: midazolam; DZP: diazepam; CZP: clonazepam

EEG alterations

The clinical course and EEG findings are shown
in figure 1. Continuous EEG monitoring was per-
formed during the most severe phase, and other
EEG recordings were performed once a week during
the recovery phase, and once every two weeks after
discharge.

EEG on admission (Day 9) revealed status epilepticus
(figure 2A), with a left parietally dominant evolution.
Continuous EEG monitoring on Day 10 showed beta

activity and intermittent slow activity without evolu-
tion. The EEG demonstrated excessive beta activity
with intermittent slow activity (figure 2B) on Day
11, generalized rhythmic delta activity on Day 13
(figure 2C), which was unresponsive to diazepam,
and extreme delta brush on Day 15 (figure 2D).
From Day 11 to 15, the patient remained comatose
with moderate involuntary movement. The EDB grad-
ually faded, and finally changed to excessive beta
activity with intermittent slow activity on Day 36
(figure 2D), when the patient occasionally awakened

Epileptic Disord, Vol. 19, No. 4, December 2017

467



J. Ueda, et al.

i et A AN MAMNA A ARANNAA AN AAANNARD
P3-C3 N”W"MWWW”\N\M/WWWW“’W

C3-p3 WMWW\WMMN\/V\/\/WWW
P3-01
Fp2-F4
-Gl mn A MARSANA f S NN A e AL S NS ity NP
CAPE N NN NN e A AN p PN PN PN NN NN g NN
PHO2 s N AAN AN NSNS NN P ANANA N

Fpi-E7 NMNWWW“NWWMMWVVV\/V\A’\/V\/\NV\/V\/W
[ wMMNMmeWNWWMMMV\/\J\MW
T5-01
Fp2-F8

FBTE et e AN PSS NAN NN\ ALt d NSNS NI A
T4T6 *WWNWWMMVWMW
TO-02 S et et A A A AN A SN e e o e PPN
Fee W AW AN WM AN AN i AN
CoPz N\ A AAMAPANNA AANNAAAN NA AN A VNN NN ABA NN P
A2 AN ANV NASAPANAPANMMNNY

ECG WWMNW«WW
1s 50 pV

Day 9 GCS: E1VIMT, IM (+)
D E
Fp1-F3 NWMM«W Fp1-F3

F3-C3 w4 F3.C3
C3P3 M Nyt Nty s CIP3 e st oo PN g AN
P30T Sl i i oot g e P3-01  "MWtnn A M aai o SANAM s A
I AW N e AN FPR-FA Mgy AN Ao et s
FA-CA st e b bl e e FA-CA it g e e gy st i
CAPA st oLt s~ PN b Ca-Pa WA AN NN WA
PA-02 et N et e P02~ N A NS P NN
Fpl-F7 //'VMMM\/‘HW FPI-7 ittty st el
F7T3 ottt S ot M st A e e At L e o
T35 e s e St TITS M e SN o AN A
T5-01 T e T5-0T e N PPN ottt
Fp2-F8 W\""“”W"\/‘MW FP2FB s e M WM s
FBTE vt it ooy b Al e ot FBTA oo s g e i e Ao, !
TATO Ao e e e Pl TATE A WA g Ao AN
TG0 et e e e e e T6:-02 A NN At pi TN s NN
F2Cz e At~ » F2:Cz A g o s Mt
CLPL At W N P 2P AR AN NSNS g NS
J S e Vs WY ATAL Aot MU g ittt ol
ECG
s |s0pv Ts____ |s0pv

Day 15 GCS: E1ViM1, IM (++) Day 36 GCS: E4ViM4, IM (+++)

ECG

B C

R Y LD N e N NP e
FIC3 MM ihesonas M A oI FC3 N PN N NS
RIS CTY e e e
P30T v Mo Moo Wbt Aoty ”3'U’W-/‘M
FPLFS ANt A A N N eSS e s
FA-CA A SNt 00 o AN N0 gttt FACA S\ ey g
CA-PA s st s s NNl (4 PY

PA-02 et ANt S v p it NN p4.02W\\/’\W/\\wvf
FP1-F7 Aot s WA g i byt s Fp‘_w»\[ﬂj\/\\/.w
F7-13 A N S T
TS W\/’M\’W
T5-0T sty My oWt Mot Wi A A et A

T5-0T Mmoo f N,
FP2-FB It A st WA s i\ S\ i oo _rron iy
" N NI N NS,

FBTA b et A s e N O N
FBTA ™\
TATO A Wasta™ i Mt S W i P AW

T4T6 W
T6:02 s N i o A

L N
F2-CZ Jd A NN M, ey bt Vi o WY

F2-Cz W
C2Pz ot s N A st pe Ao A

CEPZ N ™ Vo p ™ ool b
ATAL AP TS i A i iy

tco ECG A~
1s 50 0V 1s 50 4V

Day 11 GCS: E1ViM1, IM (++) Day 13 GCS: E1VIMT, IM (++)

FP1-E3 WMty i At it W A ity FPI-FS W“’\/"‘W"\/m
F3.C3 AT NN oD st gt s F3-C3 MAASMWN VNV M AR A Ve
C3-P3 C3-P3

P3-OT AN At A HASN AU AN\l P3-01 VAR AMA AN A NV Vi
T e I Yt e
F4-C4 u - F4-Ca PV ARMAAANAN A s\ N
Ca-P4
P4-02 WMWMW«%MMW P4-02 WAMARMSAMASAN AV W e
T R Vi Ve P
T3 Aot R e T, E7T3 IR ASARAN NN SN~ P

T35 e o T35 oot AR N —
T80T A e el AN ettt T5-01 W A

FP2FB My AR A= Wb Atiry, | FP2FE A AN A N prmrin n TN
F8-T4 FBT4 s s W M A A A et A A AN
B e B FE VS A MANIAN A
T6-02 Mt AN i 7600 VWV

FrCz " F2-Ca A b AN AN g P N
Czpz 0 o ooty Cz-Pz v

AT-A2 Mmoo e Wieostommgonpin ot IOt AT-A2 s mraa st gt it ANS e At N gy i
ECG W~ o

1s 500V 1s 50 uV
Day 118 GCS: E4V4AM6, IM (-) Day 249 GCS: E4V5M6, IM (-)
with severe attention with subtle attention
disturbance and amnesia disturbance and amnesia

Figure 2. EEG findings. (A) EEG on Day 9 showing status epilepticus with a left parietally dominant evolution; high-pass filter: 0.5 Hz;
low-pass filter: 70 Hz. (B) EEG on Day 11 showing excess beta activity; high-pass filter: 0.5 Hz; low-pass filter: 70 Hz. (C) EEG on Day 13
dominated by generalised rhythmic delta activity; high-pass filter: 0.5 Hz; low-pass filter: 70 Hz. (D) EEG on Day 16 revealing generalised
rhythmic delta activity at 2-3 Hz with superimposed frontally predominant bursts of beta activity, extreme delta brush; high-pass filter:
0.5 Hz; low-pass filter: 70 Hz. (E) EEG on Day 36 demonstrating excess beta activity with intermittent slow activity; high-pass filter:
0.5 Hz; low-pass filter: 70 Hz. (F) EEG on Day 118 showing excess beta activity without intermittent slow activity; high-pass filter: 0.5 Hz;
low-pass filter: 70 Hz. (G) EEG on Day 249 showing that excess beta activity was replaced by a posterior-dominant rhythm; high-pass

filter: 0.5 Hz; low-pass filter: 70 Hz.

GCS: Glasgow Coma Scale; IM: involuntary movement: (-): involuntary movement was not seen; (+): involuntary movement was seen,
but sedation was not needed; (++): involuntary movement was seen, and one sedative drug was needed; (+++): involuntary movement

was seen, and more than two sedative drugs were needed.

but remained unable to follow any simple commands,
and exhibited severe involuntary movement. Inter-
mittent slow activity faded gradually in parallel with
clinical improvement, and finally disappeared on Day
118 when the tracheotomy tube was removed and
the patient was almost independent in ADL, how-
ever, severe attention disturbance and amnesia were
present (figure 2F). EEGs after Day 126 showed parox-

ysmal alpha activity upon arousal from sleep, which
we refer to as an “arousal alpha pattern” (AAP) (see
supplementary figure 7). The EBA and AAP persisted
until discharge (Day 154), however, on Day 249, when
the patient was almost fully recovered with sub-
tle attention disturbance and amnesia, the EBA and
AAP disappeared and were replaced by a posterior-
dominant rhythm (figure 2G).
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Discussion

In patients with anti-NMDA receptor encephalitis,
abnormal EEG findings, such as diffuse or focal
slow activity, epileptic discharges, polymorphic delta
rhythm, diffuse beta activities, and EDB, have been
recorded at various stages (Zhang et al., 2017). Our
patient showed various abnormal EEG findings, which
altered in association with the clinical course. The
first EEG finding was status epilepticus, followed by
EBA, and then an emergence of continuous slow activ-
ity, including GRDA and EDB. In parallel with clinical
amelioration, slow activity became intermittent and
gradually faded. The EBA persisted even after the
patient became almost independent in ADL, but dis-
appeared with full recovery. The AAP appeared in the
middle of the recovery phase, lasted for a month, and
disappeared with full recovery.

In animal studies, the neuronal cell firing mode in the
nucleus reticularis of the thalamus changed to rhyth-
mic delta burst when NMDA receptor was inhibited
(Zhang et al.,, 2009). This indicates that GRDA rep-
resents NMDA receptor dysfunction in the nucleus
reticularis of the thalamus. GRDA was observed when
our patient was comatose, supporting the association
between GRDA and dysfunction in the nucleus retic-
ularis of the thalamus. Whether GRDA is ictal or not
is controversial, however, some reports indicate that
GRDA without a progressive pattern does not respond
to benzodiazepines, and it is emphasised that GRDA
should not be interpreted as an epileptic discharge
in anti-NMDA receptor encephalitis (Kirkpatrick et al.,
2011). We could not determine whether GRDA was ictal
in our patient because of its characteristics, such as
the slower frequency (1-1.5 Hz), the lack of evolution
and fluctuation, and unresponsiveness to benzodi-
azepines (Trinka and Leitinger, 2015).

The EBA, a high-amplitude fast wave, has also
been identified in anti-NMDA receptor encephalitis
(Veciana et al., 2015). The aetiology of EBA remains
unknown, but the source of beta-range activity is
recognised to be the cerebral cortex (Hari and
Salmelin, 1997). Furthermore, blockage of the anti-
NMDA receptor causes disinhibition of glutamatergic
neurons in the cerebral cortex (Stone et al., 2007).
Therefore, we suggest that the EBA may reflect the
hyperexcitability of the cerebral cortex caused by the
anti-NMDA receptor antibody. In our patient, EBA
persisted long after the patient became almost inde-
pendentin ADL. Persistent EBA in anti-NMDA receptor
encephalitis has not been reported; we suggest that
this indicates persistent hyperexcitability of the cere-
bral cortex even during the recovery phase in patients
with anti-NMDA receptor encephalitis. Although the
EBA in our patient may have been drug induced due to
benzodiazepine and barbiturate treatment, the effects

EEG of anti-NMDA receptor encephalitis

of such drugs are likely negligible because the EBA dis-
appeared without interrupting barbiturate treatment.
In 2012, Schmitt et al. reported that generalised rhyth-
mic delta activity with superimposed beta activity
(i.e. EDB) was characteristic of anti-NMDA receptor
encephalitis (Schmitt et al., 2012). The anti-NMDA
receptor antibody internalises the NMDA receptor
of gamma-aminobutyric acid (GABA)ergic interneu-
rons and disinhibits dopaminergic and glutamatergic
neurons (lizuka and Sakai, 2008; Hughes et al., 2010;
Lazarewicz et al., 2010). However, the aetiology of
EDB remains unknown. EDB is observed in 30.4%
of patients, and is specific to anti-NMDA receptor
encephalitis (Schmitt et al., 2012). In some cases, EDB
was observed in the absence of benzodiazepine or bar-
biturate treatment, suggesting a difference between
EDB and a drug-induced fast wave (Schmitt et al., 2012;
Di Capua et al,, 2013). EDB is associated with status
epilepticus and severe cases that require more aggres-
sive therapy, such as intubation and transfer to the
ICU (Schmitt et al., 2012; Di Capua et al., 2013; Veciana
et al., 2015).

The first EEG finding in our patient was status epilep-
ticus; subsequently, the EEG indicated EBA, and then
became dominated by continuous slow activity, includ-
ing GRDA and EDB, during the most severe phase
of anti-NMDA receptor encephalitis. Thereafter, the
slow activity became intermittent, gradually faded in
parallel with clinical amelioration, and finally disap-
peared when the patient became independent in ADL.
EBA persisted even after the slow activity disappeared,
but finally changed to a posterior-dominant rhythm
upon full recovery. The clinical and EEG observations
indicate that the EEG findings in anti-NMDA recep-
tor encephalitis correlate with the clinical course;
slow activities, in particular, change in parallel with
clinical amelioration. In addition, persistent EBA in
the recovery phase may suggest that internalisation
of the NMDA receptor in the cerebral cortex per-
sists during the clinical course of anti-NMDA receptor
encephalitis.

Here, we refer to the paroxysmal alpha activity
observed upon arousal from sleep as the AAP. The
AAP is clearly different from the normal posterior-
dominant rhythm or activation of the reference
electrode. The AAP may share features of alpha-delta
sleep (the intrusion of prominent alpha activity on
delta waves in sleep) and is found in various diseases,
such as fibromyalgia (Moldofsky et al., 1975). However,
the AAP in this case was not seen during sleep but
upon arousal from sleep, without delta waves. Further-
more, it appeared in the middle of the recovery phase
and disappeared with full recovery. Although the AAP
could be included in non-specific arousal responses,
it may be correlated with anti-NMDA receptor
encephalitis.
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Conclusion

We conclude that close EEG observation in our patient
with anti-NMDA receptor encephalitis revealed slow
activities, including EDB during the most severe phase
of anti-NMDA receptor encephalitis, that gradually
faded in parallel with clinical amelioration, as well as
EBA that persisted even into the recovery phase. More
detailed clinical analyses and a greater number of cases
are necessary to elucidate the correlation between the
EEG findings, clinical course, and pathology of anti-
NMDA receptor encephalitis. [J
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Supplementary figure is
www.epilepticdisorders.com website.
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patient?

correct?

TEST YOURSELF

(1) What are the characteristic EEG findings in anti-NMDA receptor encephalitis?

(2) How were EEG findings correlated with the clinical course of anti-NMDA receptor encephalitis in our

(3) Extreme delta brush is not associated with either status epilepticus or disease severity. Is this statement

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”.

470

Epileptic Disord, Vol. 19, No. 4, December 2017


http://www.ncbi.nlm.nih.gov/pubmed?term=Paraneoplastic anti-N-methyl-D-aspartate receptor encephalitis associated with ovarian teratoma
http://www.ncbi.nlm.nih.gov/pubmed?term=Extreme delta brush in a patient with anti-NMDAR encephalitis
http://www.ncbi.nlm.nih.gov/pubmed?term=Human cortical oscillations: a neuromagnetic view through the skull
http://www.ncbi.nlm.nih.gov/pubmed?term=Cellular and synaptic mechanisms of anti-NMDA receptor encephalitis
http://www.ncbi.nlm.nih.gov/pubmed?term=Anti-NMDA receptor encephalitis: clinical manifestations and pathophysiology
http://www.ncbi.nlm.nih.gov/pubmed?term=Burst and slow complexes in nonconvulsive epileptic status
http://www.ncbi.nlm.nih.gov/pubmed?term=Rhythmic delta activity represents a form of nonconvulsive status epilepticus in anti-NMDA receptor antibody encephalitis
http://www.ncbi.nlm.nih.gov/pubmed?term=Ketamine modulates theta and gamma oscillations
http://www.ncbi.nlm.nih.gov/pubmed?term=Musculoskeletal symptoms and non-REM sleep disturbance in patients with ``fibrositis syndrome'' and healthy subjects
http://www.ncbi.nlm.nih.gov/pubmed?term=Extreme delta brush: a unique EEG pattern in adults with anti-NMDA receptor encephalitis
http://www.ncbi.nlm.nih.gov/pubmed?term=Glutamate and dopamine dysregulation in schizophrenia-a synthesis and selective review
http://www.ncbi.nlm.nih.gov/pubmed?term=Which EEG patterns in coma are nonconvulsive status epilepticus?
http://www.ncbi.nlm.nih.gov/pubmed?term=EEG extreme delta brush: an ictal pattern in patients with anti-NMDA receptor encephalitis
http://www.ncbi.nlm.nih.gov/pubmed?term=Inhibition of NMDARs in the nucleus reticularis of the thalamus produces delta frequency bursting
http://www.ncbi.nlm.nih.gov/pubmed?term=Analysis of electroencephalogram characteristics of anti-NMDA receptor encephalitis patients in China


<<
  /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
  /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

  /Description <<
    /FRA <>
    /ENU <FEFF00530065007400740069006e006700730020006f00660020004a004c00450020002d002d00200043006f0072006c00650074005f00500072006500730073005f00560038>
  >>
  /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


