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ABSTRACT – Aims. Status epilepticus (SE) is defined as ongoing seizures
lasting longer than five minutes or multiple seizures without recovery. Ben-
zodiazepines (BZDs) are first-line agents for the management of SE. Our
objective was to evaluate BZD dosing in SE patients and its effects on clini-
cal/electrographic outcomes.
Methods. A retrospective analysis was conducted from a prospective
database of SE patients admitted to a university-based neurocritical care
unit. The initial presentation and progression to refractory SE (RSE) and
non-convulsive SE (NCSE) with coma was evaluated. Outcome measures
included length of stay (LOS), rates of intubation, ventilator-dependent
days, and Glasgow outcome scale (GOS). The lorazepam equivalent (LE)
dosage of BZDs administered was calculated and we analysed variations in
progression if 4 mg or more of LE (adequate BZDs) was administered.
Results. Among 100 patients, the median dose of LE was 3 mg (IQR: 2-5 mg).
Only 31% of patients received adequate BZDs. Only 18.9% of patients with
NCSE without coma received adequate BZDs (p=0.04). Among patients pro-
gressing to RSE, 75.4% had not received adequate BZDs (p=0.04) and among
patients developing NCSE with coma, 80.6% did not receive adequate BZDs
(p=0.07). Escalating doses of BZDs were associated with a decrease in cumu-
lative incidences of RSE (correlation coefficient r=-0.6; p=0.04) and NCSE
with coma (correlation coefficient r=-0.7; p=0.003). Outcome measures were
not influenced by BZD dosing.
Conclusion. The majority of our patients were not adequately dosed with
BZDs. Inadequate BZD dosing progressed to RSE and had a tendency to
lead to NCSE with coma. Our study demonstrates the need to develop a
hospital-wide protocol to guide first responders in the management of SE.

Key words: benzodiazepines, status epilepticus, convulsive status epilepti-
cus, refractory status epilepticus, non-convulsive status epilepticus

mailto:wmohamed@med.wayne.edu


Journal Identification = EPD Article Identification = 0987 Date: August 7, 2018 Time: 2:15 pm

2

S

S
o
s
i
t
(
A
a
s
p
a
q
a
6
n
r
p
s
e
S
r
s
l
r
d
a
1
(
B
(
i
T
o
t
g
f
m
O
l
a
F
u
a
b
B
o
(
t
B
S
T
o
w
t
p

M

A
p
i
u
d
d
s
a
d
d
w
2
t
i
S
c
o
d
c
(
a
T
f
p
s
t
l
m
5
a
q
a
g
O
o
b
c
u
a
c
t
w
fi
t

Results
.K. Rao, et al.

tatus epilepticus (SE) was defined as 5 minutes
r more of continuous seizure activity or recurrent
eizure activity without recovery between seizures. SE
s a neurological emergency that requires emergent
reatment to reduce patient morbidity and mortality
Brophy et al., 2012). Recently, the International League
gainst Epilepsy redefined SE as ongoing seizure
ctivity due to failure of mechanisms responsible for
eizure termination or initiation of mechanisms that
rovoke ongoing seizures causing prolonged seizures
fter timepoint T1, which can have long-term conse-
uences after T2. T1 and T2 are defined as 5 minutes
nd 30 minutes for convulsive SE, 10 minutes and
0 minutes for focal SE with impaired conscious-
ess, and 10-15 minutes and unknown for absence SE,
espectively (Trinka et al., 2015). Approximately 19% of
atients die within 30 days of new-onset SE and many
urvivors develop significant morbidity (Sivakumar
t al., 2015).
E is divided into four stages: early, established,
efractory, and super-refractory. Multiple studies have
hown that benzodiazepines (BZDs) are effective first-
ine antiepileptic drugs (AEDs) to stop early SE. Several
ecent guidelines have recommended an initial bolus
ose of intravenous (IV) lorazepam (0.1 mg/kg up to
maximum dose of 4 mg) with a repeat dose after 5-

0 minutes in patients without cessation of seizures
Brophy et al., 2012; Glauser et al., 2016).
ZDs have a high affinity for gamma-amino butyric acid

GABA)-A receptors, resulting in an increased open-
ng frequency of GABA-A receptor chloride channels.
his facilitates increase in the amplitude or decay time
f GABA-mediated inhibitory post-synaptic potentials,

hus resulting in cessation of seizure activity and pro-
ression (Greenfield, 2013). BZDs are highly effective
or seizure control (79%) when used early in the treat-

ent of SE (Treiman, 1990).
ngoing seizures require administration of a second-

ine AED, and for SE that does not abort, IV anaesthetic
gents are recommended (Au et al., 2017).
requently, the initial prehospital and in-hospital BZD
sage is found to be inadequate or not given at
ll, requiring repeated doses once the patient is
rought to the hospital (Chin et al., 2004; Tobias and
erkenbosch, 2008; Friedman, 2011). Early termination
f seizures is important, as the risk of refractory SE

RSE) and super-refractory SE increases with the dura-
ion of seizures, making effective initial treatment with
ZD the most important factor in terminating ongoing
66

E (Friedman, 2011).
he purpose of our study was to evaluate the adequacy
f BZD dosing as initial management of adult patients
ho present with SE. We also sought to determine

he sequela of inadequate BZD dosing in this patient
opulation.

A
m
A
i
7

ethods

retrospective analysis was conducted from a
rospectively maintained database. The database

ncludes all patients admitted to a neurocritical care
nit at a university-based hospital. A research coor-
inator is assigned to enter the data which includes
emographics, comorbidities, presentation, length of
tay (LOS), Glasgow outcome scale (GOS) at discharge,
nd primary and secondary diagnoses. Additional
isease-specific data is entered based on the primary
iagnosis. The database was queried for all patients
ith an admission diagnosis of SE between November

013 and January 2016. A chart review was performed
o collect additional data including aetiology of SE and
nitial presentation of SE. The initial presentation of
E was categorized as convulsive SE (CSE) or non-
onvulsive SE (NCSE) with or without coma, based
n semiology and EEG (Trinka et al., 2015). CSE was
escribed as “episodes of excessive abnormal muscle
ontractions, which may be sustained, or interrupted”
Blume et al., 2001). The progression of initial SE to RSE
nd NCSE with coma was evaluated.
he use of BZDs (lorazepam, midazolam or diazepam)
or the emergent management of SE in the prehos-
ital and hospital setting prior to administration of a
econd-line antiepileptic medication was studied. The
otal dosage of BZDs administered was converted to
orazepam equivalent (LE); 1 mg of lorazepam was esti-

ated to be equivalent to 2 mg of midazolam and
mg of diazepam (Chouinard, 2004). As a conservative
pproach and for the purpose of this study, inade-
uate dosing was defined as less than 4 mg LE. The
ssociation between escalating doses of BZDs and pro-
ression of SE to RSE or NCSE with coma was evaluated.
utcome measures included GOS at discharge, rates

f intubation, ventilator-dependent days, and LOS. A
ad outcome was defined as GOS of 1-3 and good out-
ome as GOS of 4 and 5. The Mann-Whitney U test was
sed to compare continuous data between the groups,
nd chi-square analysis was used for comparison of
ategorical data. The association between cumula-
ive doses of BZDs and incidences of RSE or NCSE
ith coma was measured using the Spearman coef-
cient. The local institutional review board approved

his study.
Epileptic Disord, Vol. 20, No. 4, August 2018

total of 100 patients were included in the study. The
edian age was 58 years (IQR: 45-65) with 53% males.
frican-Americans were the predominant race (84%)

n our cohort. The median weight of the patients was
2 kg (IQR: 65-85). Most patients (70%) had a history
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Table 1. Baseline characteristics of patients presenting with status epilepticus and outcome measures stratified
by benzodiazepine dosing.

Inadequate BZD Adequate BZD p value

Median age (IQR) 58 (45-65) 58 (49.5-66.3) 0.95

Males (%) (n=53) 36 17 0.81

African Americans (%) (n=84) 59 25 0.25

History of epilepsy (%) (n=70) 46.5 24.2 0.32

Non-compliance (%) (n=30) 19.4 12.9 0.26

Classification of SE on initial presentation (n=96)
NCSE without coma (%) 31.2 7.3
CSE (%) 29.2 22.9 0.04
NCSE with coma (%) 8.3 1

Refractory status (%) (n=65) 49.5 16.2 0.04

NCSE with coma (%) (n=31) 25.5 6.1 0.07

Mean ventilatory-dependent days (±SD) 5 (±10.2) 2.9 (±8.1) 0.31

Median ICU LOS (IQR) 3 days (2.3-10.5) 3.5 (2-5) 0.48

Median LOS (IQR) 7 days (5-18.3) 6 days (4-11.4) 0.14
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Poor outcome (%) (n=31)

ZD: benzodiazepine; CSE: convulsive status epilepticus; IQR: in
pilepticus, ICU: intensive care unit; LOS: length of stay; SD: stan

f epilepsy and 30% presented with SE due to non-
ompliance. As the study involved patients admitted
o the neurocritical care unit, 65 (65%) patients pro-
ressed to RSE and 31 (31%) were diagnosed with NCSE
ith coma at some point during their admission. The

nitial presentation of SE and other demographics strat-
fied by adequacy of BZD dosing are detailed in table 1.
ge, gender, ethnic group, prior history of epilepsy,
nd non-compliance with medications did not affect
dequacy of BZD dosing.
he median intensive care unit (ICU) LOS was three
ays (IQR: 2-7), hospital LOS was seven days (IQR:
-17), and the mean number of ventilator-dependent
ays was 4.4 (±9.6) with only 36% of patients requiring

ntubation. The majority of patients (69%) had a good
utcome.
atients received IV/intramuscular (IM) midazolam,
V lorazepam or IM diazepam in the prehospital or
pileptic Disord, Vol. 20, No. 4, August 2018

ospital setting. Lorazepam was administered in 73%,
idazolam in 22%, and diazepam in 5% of patients.

ZDs were not administered as first-line therapy in
% of patients. Only 31% of our patients received ade-
uate BZDs as initial therapy with the median LE dose
f 3 mg (IQR: 3-5 mg).

v
r
s
m
g
q

7 0.22

artile range; NCSE: non-convulsive status epilepticus; SE: status
deviation.

mong patients presenting with NCSE without coma,
nly 18.9% received adequate BZDs compared to
9% of patients with other presentations (p=0.04). As
xpected, among patients receiving adequate BZDs,
here was a higher incidence of CSE as the ini-
ial presentation compared to others (70% vs. 30%;
=0.01). Among patients progressing to RSE, 75.4%
id not receive adequate BZDs (p=0.04) and among
atients developing NCSE with coma, 80.6% did not
eceive adequate BZDs (p=0.07). Escalating doses of
ZD, before administering a second-line AED, in the
rst few minutes of SE, was associated with an over-
ll decrease in the cumulative incidences of RSE
p=0.04; r=-0.6) and NCSE with coma (p=0.003; r=-0.7)
figure 1).
he rates of intubation in patients receiving ade-
uate BZDs (28.6% vs. 71.4%; p=0.70) and the mean
umber of ventilator-dependent days (2.9 [±8.1]
267

s. 5 [±10.2] days; p=0.31) were lower in patients
eceiving adequate BZDs, however, neither reached
tatistical significance. The median ICU LOS and
edian hospital LOS did not vary between the

roups. Only 22.6% of patients who received ade-
uate BZDs had a poor outcome compared to 77.4%
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BZD

*Percentage of patients with NCSE who received BZ

igure 1. Cumulative incidence of non-convulsive status epilep
BZDs).

f patients who were not adequately dosed. This
gain did not achieve statistical significance (p=0.22)
table 1).

iscussion

ZDs are considered the first-line treatment for SE.
dequate treatment of SE is important to stop ongo-

ng seizures. The median cumulative LE dose, given
s divided doses over several minutes in our patient
opulation was 3 mg. The RAMPART trial reported

hat IM midazolam is at least as safe and effective
s IV lorazepam for seizure cessation. In this trial,
he effective prehospital dose of lorazepam was 4 mg
n adults weighing 40 kg or more (Silbergleit et al.,
012). The Neurocritical Care Society and the Amer-
can Epilepsy Society recommend the same dose for
n-hospital management of SE with additional recom-

endations to repeat the dose after 5-10 minutes in
atients without seizure cessation (Brophy et al., 2012;
lauser et al., 2016).
nly 31% of our patients received adequate dos-

ng. This may have been due to clinical cessation
f convulsive seizures or due to concerns of airway
ompromise. However, the RAMPART study and other
linical trials have previously shown that endotracheal
ntubation is more commonly a sequela of continued
eizures than an adverse effect of sedation from BZDs
68

Chamberlain et al., 1997; Silbergleit et al., 2012).
eizures that continue for 5-10 minutes are more

ikely to last longer than 30 minutes (Friedman, 2011).
esponsiveness to AEDs is poor, with higher mortal-

ty and morbidity in patients who continue to seize
or more than an hour (Loscher, 2009). Fewer patients
ith NCSE without coma received adequate treatment

O
p
d
s
t
i
e

age (mg)

s than or equal to the dose on the X-axis 

(NCSE) with coma with escalating doses of benzodiazepines

ith BZDs suggesting a delay in diagnosis or assuming
less aggressive approach to the treatment of these
atients. However, this leads to the progression of SE

o RSE and NCSE with coma. A significant number of
atients (72.1%) who did not receive adequate BZDs
rogressed to RSE, further demonstrating the need

or early effective therapy. The incidence of NCSE with
oma was lower with escalating doses of BZD (19.4%
f patients), which shows the significance of adequate
osing of BZD in the initial management of SE (figure 1).
ultiple previous studies have demonstrated the inad-

quacy of BZD administration in paediatric and adult
atients presenting with SE (Chin et al., 2004; Tobias
nd Berkenbosch, 2008; Friedman, 2011; Alvarez et al.,
015). Based on our study, adult patients with SE are
nder-dosed, even with adequate doses defined as low
s 4 mg. Our study demonstrates a system-wide need
o better understand and manage patients during the
arly phase of the seizures. A hospital-wide policy with
dherence to guidelines may facilitate this process.
n our patient population, there was a trend towards
ower rates of intubation, less ventilator-dependent
ays, and better GOS at discharge in patients receiv-

ng adequate BZDs. However, none of these variable
easures were statistically significant. This may have

een due to the low number of patients in our cohort,
ow rates of intubation, and only 31% of patients with
poor outcome.
Epileptic Disord, Vol. 20, No. 4, August 2018

ur study is not without limitations. Although the
atient cohort was obtained from a prospective
atabase, the chart review was performed in a retro-
pective manner. The patients in our study were limited
o those admitted to a neurocritical care unit, thus
ncluding only those patients with a high level of dis-
ase severity, as reflected by the high percentage of
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2008; 101: 268-72.
atients with RSE and NCSE with coma. Furthermore,
he patient population may not truly represent all the
atients admitted to the hospital with SE. Most of the
atients received less than 4 mg of LE loading dose,
lthough the time interval for total drug administration
nd the initial dose of the BZD were not reviewed. We
re unable to truly elucidate the under-dosing of BZDs
n our patient population, which may very well have
een due to cessation of clinical seizures. A prospec-

ive, controlled study to investigate initial treatment
n patients with SE is required. Meanwhile, our study
mphasizes the use of adequate BZDs in patients pre-
enting with SE.

onclusion

ur study reveals that the vast majority of adult
atients presenting to the hospital with SE receive

nadequate doses of BZDs. The current guidelines for
dministering 0.1 mg/kg up to 4 mg of lorazepam,
ith recommendations to repeat dosing if required,
as not adhered to. Patients in whom BZDs were not

dequate progressed to RSE and had a tendency to
evelop NCSE. Our study demonstrates the need for a
ap analysis to identify deterrents to ensure adequate
ZD dosing and subsequently develop a hospital-wide
rotocol to guide first responders in the management
f SE. Further studies to evaluate the emergent man-
gement of patients with SE are warranted. �

isclosures.
r. Shishir Keekana Rao, Dr. Advait Mahulikar, Dr. Mohammad

brahim, and Dr. Navid Seraji-Bozorgzad report no disclosures.
r. Aashit Shah has received funding from Lundbeck® for an

nvestigator-initiated trial. Dr Shah is also the site principal inves-
igator for studies funded by UCB® and Sunovian®. Dr. Wazim

ohamed was the site PI for a multicentre study funded by Sage
herapeutics®.

eferences
pileptic Disord, Vol. 20, No. 4, August 2018

lvarez V, Lee JW, Drislane FW, et al. Practice variability
nd efficacy of clonazepam, lorazepam, and midazolam
n status epilepticus: a multicenter comparison. Epilepsia
015; 56: 1275-85.

u CC, Branco RG, Tasker RC. Management protocols for sta-
us epilepticus in the pediatric emergency room: systematic
eview article. J Pediatr (Rio J) 2017; 93: 84-94.

T
m

T
fi
o
1

BZD dosing and refractory/non-convulsive SE

lume WT, Luders HO, Mizrahi E, Tassinari C, Van Emde Boas
, Engel Jr. J. Glossary of descriptive terminology for ictal

emiology: report of the ILAE task force on classification and
erminology. Epilepsia 2001; 42: 1212-8.

rophy GM, Bell R, Claassen J, et al. Guidelines for the evalu-
tion and management of status epilepticus. Neurocrit Care
012; 17: 3-23.

hamberlain JM, Altieri MA, Futterman C, Young GM,
chsenschlager DW, Waisman Y. A prospective, randomized

tudy comparing intramuscular midazolam with intravenous
iazepam for the treatment of seizures in children. Pediatr
merg Care 1997; 13: 92-4.

hin RF, Verhulst L, Neville BG, Peters MJ, Scott RC. Inap-
ropriate emergency management of status epilepticus in
hildren contributes to need for intensive care. J Neurol Neu-
osurg Psychiatry 2004; 75: 1584-8.

houinard G. Issues in the clinical use of benzodi-
zepines: potency, withdrawal, and rebound. J Clin Psychiatry
004; 65: 7-12.

riedman J. Emergency management of the paediatric patient
ith generalized convulsive status epilepticus. Paediatr Child
ealth 2011; 16: 91-104.

lauser T, Shinnar S, Gloss D, et al. Evidence-Based Guide-
ine: Treatment of convulsive status epilepticus in children
nd adults: Report of the Guideline Committee of the Amer-
can Epilepsy Society. Epilepsy Curr 2016; 16: 48-61.

reenfield Jr. LJ. Molecular mechanisms of antiseizure drug
ctivity at GABAA receptors. Seizure 2013; 22: 589-600.

oscher W. Molecular mechanisms of drug resistance in sta-
us epilepticus. Epilepsia 2009; 50: 19-21.

ilbergleit R, Durkalski V, Lowenstein D, et al. Intramuscular
ersus intravenous therapy for prehospital status epilepticus.

Engl J Med 2012; 366: 591-600.

ivakumar S, Ibrahim M, Parker Jr. D, Norris G, Sha A,
ohamed W. Clobazam: an effective add-on therapy in

efractory status epilepticus. Epilepsia 2015; 56: e83-9.

obias JD, Berkenbosch JW. Management of status epilepti-
us in infants and children prior to pediatric ICU admission:
eviations from the current guidelines. South Med J
269

reiman DM. The role of benzodiazepines in the manage-
ent of status epilepticus. Neurology 1990; 40: 32-42.

rinka E, Cock H, Hesdorffer D, et al. A definition and classi-
cation of status epilepticus-Report of the ILAE Task Force
n Classification of Status Epilepticus. Epilepsia 2015; 56:
515-23.

http://www.ncbi.nlm.nih.gov/pubmed?term=Practice variability and efficacy of clonazepam, lorazepam, and midazolam in status epilepticus: a multicenter comparison
http://www.ncbi.nlm.nih.gov/pubmed?term=Management protocols for status epilepticus in the pediatric emergency room: systematic review article
http://www.ncbi.nlm.nih.gov/pubmed?term=Glossary of descriptive terminology for ictal semiology: report of the ILAE task force on classification and terminology
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=A prospective, randomized study comparing intramuscular midazolam with intravenous diazepam for the treatment of seizures in children
http://www.ncbi.nlm.nih.gov/pubmed?term=Inappropriate emergency management of status epilepticus in children contributes to need for intensive care
http://www.ncbi.nlm.nih.gov/pubmed?term=Issues in the clinical use of benzodiazepines: potency, withdrawal, and rebound
http://www.ncbi.nlm.nih.gov/pubmed?term=Emergency management of the paediatric patient with generalized convulsive status epilepticus
http://www.ncbi.nlm.nih.gov/pubmed?term=Evidence-Based Guideline: Treatment of Convulsive Status Epilepticus in Children and Adults: Report of the Guideline Committee of the American Epilepsy Society
http://www.ncbi.nlm.nih.gov/pubmed?term=Molecular mechanisms of antiseizure drug activity at GABAA receptors
http://www.ncbi.nlm.nih.gov/pubmed?term=Molecular mechanisms of drug resistance in status epilepticus
http://www.ncbi.nlm.nih.gov/pubmed?term=Intramuscular versus intravenous therapy for prehospital status epilepticus
http://www.ncbi.nlm.nih.gov/pubmed?term=Clobazam: an effective add-on therapy in refractory status epilepticus
http://www.ncbi.nlm.nih.gov/pubmed?term=Management of status epilepticus in infants and children prior to pediatric ICU admission: deviations from the current guidelines
http://www.ncbi.nlm.nih.gov/pubmed?term=The role of benzodiazepines in the management of status epilepticus
http://www.ncbi.nlm.nih.gov/pubmed?term=A definition and classification of status epilepticus-Report of the ILAE Task Force on Classification of Status Epilepticus


<<
  /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 <>
    /ENN ()
  >>
  /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


