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Hereditary angioedema with normal
C1 inhibitor: clinical characteristics
and treatment response with plasma-derived
human C1 inhibitor concentrate (Berinert®)
in a French cohort

Background: Hereditary angioedema (HAE) is a rare genetic disorder
characterised by episodes of swelling without urticaria. Berinert® (CSL
Behring) is a plasma-derived human C1 inhibitor (C1-INH) concentrate,
approved for the treatment of HAE with C1-INH deficiency (C1-INH-
HAE), however, it is often used off-label in Europe to treat HAE with
normal C1-INH. Objectives: To report the clinical characteristics of
patients with HAE with normal C1-INH (with F12 gene mutation; FXII-
HAE) or of unknown origin (U-HAE), and their response to Berinert®.
Materials & methods: Data from 2007 to 2016 (obtained retrospectively
from the French Cohort BeRinert Angiœdème [COBRA] registry of HAE
patients with everyday use of Berinert®) were analysed; no control group
was included. Diagnostic criteria for FXII-HAE and U-HAE included a
normal C1-INH antigenic level and function and refractoriness to high-
dose antihistamines. For FXII-HAE, diagnosis also included F12 gene
mutation, and U-HAE a positive family history for the disease. Results:
To date, 28 patients with FXII-HAE or U-HAE were identified (mean
age: 27 years; first angioedema attack at 19.8 years; 85.7% female)
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with 78 documented Berinert -treated attacks, the majority occurring in
the laryngeal and abdominal regions. Efficacy assessment of Berinert®

was available for 38 of 78 documented Berinert®-treated attacks; 22
improved within 60 minutes of treatment initiation, nine within 60-
IBoccon-gibod@chu-grenoble.fr> 180 minutes, four after 180 minutes, and three showed no improvement.
No severe or serious adverse effects were reported. Conclusion: Data
to date suggest that Berinert® may be a safe and efficacious treatment
option for the majority of HAE patients.
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ereditary angioedema (HAE) is a rare genetic
disorder that has a prevalence ranging from an
estimated 1 in 10,000 to 1 in 50,000 [1, 2]. This

utosomal dominant disease is characterised by transitory
nd recurrent episodes of localised subcutaneous and/or
ubmucosal swelling that may involve the face, peripheral
xtremities, abdomen, genitalia, oropharynx or larynx with-
ut wheals [3, 4]. It is a potentially deadly disease as patients
JD, vol. 27, n◦ 2, March-April 2017
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ith laryngeal oedema are at risk of death by asphyxia [3, 4].
AE with C1 inhibitor (C1-INH) deficiency (C1-INH-
AE) type I or II are the main forms of the disease [3].
hese forms are caused by decreased production (HAE-I)
r a functional deficiency (HAE-II) of the C1-INH [3, 4].
1-INH-HAE is associated with mutations in the SERP-

NG1 gene, which encodes for the C1-INH protein. More
1 inhibitor, drug safety, registry, off label

recently, HAE with normal C1-INH has been identified,
which is associated with normal C1-INH protein expres-
sion [3-6], mutations in the F12 gene that encodes human
coagulation factor XII (Hageman factor) (FXII-HAE) [7],
and/or a positive family history for the disease (U-HAE)
[8, 9].
The majority of patients affected by FXII-HAE or U-HAE
are women, particularly pregnant women or those exposed
155
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to exogenous oestrogen (e.g. oral contraceptives contain-
ing oestrogen). All types of HAE are often aggravated by
oestrogen and do not respond to antihistamines [10].
The optimal management of HAE includes treatment of
acute attacks, short-term prophylaxis to prevent an attack,
and long-term prophylaxis to minimise the frequency and
severity of recurrent attacks. Several specific therapies for
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he treatment of HAE have recently been made available in
he US and Europe, including C1-INH replacement therapy,
radykinin receptor antagonists, and kallikrein inhibitors
1, 3, 4].
erinert® (CSL Behring) is a human C1-INH concentrate
erived from human plasma, which is administered intra-
enously [11]. Berinert® has been shown to be effective for
he acute treatment of patients with C1-INH-HAE [12-14].
erinert® is currently approved for acute on-demand ther-
py of C1-INH-HAE [1, 4], but is used off-label in Europe to
reat patients with FXII-HAE and U-HAE. Plasma-derived
uman C1-INH concentrates have demonstrated efficacy in
bservational studies of patients with FXII-HAE and U-
AE [15-17], and international guidelines have indicated

hat this treatment option may be used to treat FXII-HAE
nd U-HAE attacks [1].
he purpose of this report was to describe the clinical
haracteristics of a French population of patients with FXII-
AE or U-HAE, along with their response to treatment with
lasma-derived human C1-INH concentrate (Berinert®).

aterials and methods

o collect data on the everyday use of plasma-derived
uman C1-INH concentrate (Berinert®) in France, the
ational Angioedema Reference Centre (CREAK) cre-

ted the Cohort BeRinert Angiœdème (COBRA) registry
n 2010. This registry aims to enrol all patients with HAE
ho have received at least one dose of human C1-INH con-

entrate. The primary objective of the COBRA registry is
o describe the long-term efficacy and safety of human C1-
NH concentrate. Patients are followed for up to 10 years
nd enrolment in the COBRA registry is ongoing. To collect
ata, physicians are provided with electronic case report
orms for each patient and are encouraged to update the
egistry every six months. If a patient is receiving human
1-INH concentrate for the first time, the patient is prospec-

ively followed, however, if a patient has already received
uman C1-INH concentrate prior to the registry being set
p, retrospective data collection is carried out and then the
atient is followed prospectively.
ach electronic case report allows the collection of the

ollowing data:

Sociodemographic and clinical characteristics of each
atient (age, sex, age of patient at first angioedema attack,
ge at diagnosis of HAE, concomitant diseases, hormonal
tatus, family history, etc.).

The characteristics of angioedema attacks (number of
ttacks, length of attacks, time between attacks, etc.).

Treatment details (number of previous human C1-INH
oncentrate treatments, background HAE treatments, num-
er of vials of human C1-INH concentrate infused, who
56

dministered the product [self-administration, nurse, physi-
ian, or family], place where the patients received treatment,
tc.).
Quality of life.
Safety of human C1-INH concentrate.
Efficacy (the time between receiving the human C1-INH

oncentrate injection and the onset of disease improvement,
he rate of complete resolution of symptoms, etc.).
Data from 2007 to February 2016, from patients with
FXII-HAE or U-HAE, were analysed to demonstrate the
sociodemographic and clinical characteristics of patients
and the long-term efficacy and safety of human C1-INH
concentrate in this patient population.
FXII-HAE was diagnosed based on normal C1-INH con-
centrations and function, failure of antihistamine and
corticosteroids, and either a confirmed F12 mutation or
family history of HAE for U-HAE, as previously described
[8]. The disease was refractory to high-dose antihistamines.
Mutations in exon 9 of the F12 gene were investigated by
PCR-Sanger sequencing. The efficacy analysis set included
all patients with FXII-HAE or U-HAE who received human
C1-INH concentrate and had documented efficacy param-
eters. The safety analysis set included all patients with
FXII-HAE or U-HAE in the COBRA registry and adverse
events were collected based on reports by the patient and/or
the physician.
Descriptive statistics were applied to the data and included
the usual parameters: mean and standard deviation (SD)
for quantitative variables, and numbers and percentages for
qualitative variables.
The registry was approved by the CNIL (the French
commission for informatics and freedom) and the Ethics
Committee.
Written information was given to patients when their infor-
mation was entered into the COBRA registry. Oral consent
was collected.

Results

Patients
To date, the COBRA registry includes efficacy and safety
data for 233 patients with C1-INH-HAE, with a total of 483
documented human C1-INH concentrate-treated attacks.
Of these patients, 28 were from nine French centres; 11
patients (39.3%) were diagnosed with FXII-HAE and the
17 remaining patients (60.7%) with U-HAE.
The majority of patients were women (85.7%) with a mean
age of 27.0 years (table 1). The mean age of patients when
they presented their first angioedema attack was 19.8 years
and the mean age of patients at FXII-HAE or U-HAE diag-
nosis was 23.7 years (table 1).
Twenty-one patients (75.0%) had documented efficacy
parameters which were included in the efficacy analysis set.
Nineteen were female (90.5%), mean age was 27.6 years,
and the mean age of patients at their first angioedema attack
was 20.7 years old (table 1).
The majority of patients had 1-5 angioedema attacks in
the previous year and approximately 38.5% of patients
were receiving another concomitant HAE treatment
(table 2).
EJD, vol. 27, n◦ 2, March-April 2017

Characteristics of attacks
In the 21 patients included in the efficacy analysis set treated
with human C1-INH concentrate, 78 documented FXII-
HAE or U-HAE attacks were reported; the majority in
the laryngeal and abdominal regions (table 3, figure 1).
Fifteen of the attacks were associated with angioedema
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Table 1. Characteristics of all FXII-HAE and U-HAE patients
in the COBRA (n = 28) and EAS (n = 21).

Characteristic All patientsa

(n = 28)
EASb

(n = 21)

Sex, n (%)
Female 24 (85.7) 19 (90.5)
Male 4 (14.3) 2 (9.5)

Age (years) 27.0 ± 10.7 27.6 ± 10.0

Range 8.0-48.7 8.0-46.3

Bodyweight (kg) 60.1 ± 16.1c 59.7 ± 12.6

Body mass index (n)
<18.5 kg/m2 2 1
18.5-24.9 kg/m2 13 9
25.0-29.9 kg/m2 5 5
≥30.0 kg/m2 1 0

Data missing 7 6

Age at first attack (years) 19.8 ± 9.8d 20.7 ± 8.7

Age at diagnosis (years) 23.7 ± 9.9e 24.1 ± 9.0

Family history of HAE (n) 24 18

Females receiving OC (n) 16 12

Combined OC
(oestrogen/progestin)

8 8

Progestin 12 10

Oestrogen + progestin 3 2

Intrauterine device 1 1

Data missing 0 0

All values are mean ± standard deviation unless otherwise stated. EAS:
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Table 2. Details of FXII-HAE and U-HAE patients in the
COBRA (n = 28) and EAS (n = 21).1

Parameter All patientsa

(n = 28)
EASb

(n = 21)

Age at initiation of Berinert®

treatment (years)
24.9 ± 10.5 25.3 ± 9.9

Duration of Berinert®

treatment (years)
1.8 ± 1.4 1.9 ± 1.5

Background HAE treatment (n) 9 7

Tranexamic acid 7 5

Danazol 2 2

Other 1 0

Data missing 2 2

HAE attacks in the previous
year (n)

None 9 4
1-5 6 5
6-10 4 3
>10 1 1
Data missing 8 8

HAE attacks in the previous year 5.8 ± 13.6c 11.6 ± 18.3

HAE attacks in the year prior to
treatment with Berinert®, (n)

None 14 7
1 2 2
2 0 0
>3 4 4
Data missing 9 8

Mean number of HAE attacks in
the year prior to treatment with
Berinert®

0.9 ± 1.5c 1.3 ± 1.8

Prophylactic Berinert® in the last
year

7d 2

Mean number of prophylactic
Berinert® treatments in the
previous year

0.3 ± 0.5d 0.1 ± 0.4e
fficacy analysis set; HAE: hereditary angioedema; OC: oral contracep-
ive. a The safety analysis set included all patients enrolled in the COBRA
egistry. b The efficacy analysis set included all patients who had docu-
ented efficacy parameters. c Data missing for 7 patients. d Data missing

or 2 patients. e Data missing for 1 patient.

ymptoms including asthenia, dyspnoea, headache, dys-
honia, diarrhoea, abdominal pain, tiredness, hyperalgesia,
ypovolaemia, compressing sensation, and vomiting. Eigh-
een of the events were considered to be related to
rigger events including: stress; ear, nose and throat infec-
ions; surgery; tiredness; gastroenteritis; physical effort;
r a cold.

fficacy
reatment response data was available for 38 out of

he 78 documented FXII-HAE or U-HAE attacks. Of
hese 38 attacks, 22 showed symptom improvement within
0 minutes of treatment initiation, five improved within
0-120 minutes, four improved between 120 and 180 min-
tes, four improved after 180 minutes, and three showed
JD, vol. 27, n◦ 2, March-April 2017

o improvement (table 3). The majority of attacks were
ompletely resolved within 12 hours, with four attacks com-
letely resolved within 60 minutes of treatment initiation
table 3).

afety and tolerability
o severe or serious adverse effects were reported.
All values are mean ± standard deviation unless otherwise stated. EAS:
efficacy analysis set; HAE: hereditary angioedema. a The safety analysis
set included all patients enrolled in the COBRA registry. b The efficacy
analysis set included all patients who had documented efficacy parameters.
c Data missing for 8 patients. d Data missing for 6 patients. e Data missing
for 6 patients.

Discussion

This is the first analysis of patients with FXII-HAE or
U-HAE enrolled in the observational COBRA registry to
investigate the clinical characteristics of a French popu-
lation of patients with HAE, along with their response to
treatment with human C1-INH concentrate.
The clinical characteristics of the patients with FXII-HAE
or U-HAE in the COBRA registry support and validate
previous findings suggesting that oestrogens may play an
157

important role in the development of FXII-HAE and U-
HAE. Firstly, the majority of patients identified in the
COBRA registry with FXII-HAE or U-HAE were women.
This is similar to previous studies of FXII-HAE and U-
HAE in which very few men have been diagnosed with this
form of HAE [5, 6, 18-21]. Furthermore, the mean age at
disease onset in this study was some time after the onset of
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Table 3. Angioedema attacks and Berinert® response in FXII-
HAE and U-HAE patients.

Parameter Efficacy analysis set
(n = 21)

Number of attacks treated 78

Mean time between attacks (weeks) 17.3 ± 3.2

Number of attacks per patient, n (%)
1 8 (38.1)
2 6 (28.6)
3 2 (9.5)
4 2 (9.5)
≥5 3 (14.3)

Median number of attacks
treated per anatomical
locationa

Abdominal 25
Laryngeal 12
Facial 6
Multiple locations 25
Peripheral 1
Other regions 6

Number of attacks with
symptomatic improvementb

according to the length of time
from treatment initiation to
demonstration of improvement
or no improvement

<30 min 9
30-60 min 13
60-120 min 5
120-180 min 4
>180 min 4
No improvement 3
Data missing 40

Number of attacks with
symptomatic improvementb

according to the length of time
from treatment initiation to
disappearance of symptoms or
no improvement

<1 hour 4
1-6 hours 13
6-12 hours 2
12-24 hours 0
>24 hours 4
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58.9

70.0

60.0
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40.0
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%
)

Facial Laryngeal Peripheral Other

32.1
35.7

3.6

14.3
No improvement 3
Data missing 52

AS: efficacy analysis set. a Attacks could be experienced at more than
ne location. b Symptomatic improvement was considered as a ≥50%
mprovement of symptoms.

uberty and it has been suggested that the natural increase
f oestrogens after puberty may influence the development
f FXII-HAE and U-HAE [16].
o our knowledge, no formal studies investigating the effi-
58

acy and safety of human C1-INH concentrate in patients
ith FXII-HAE or U-HAE have been conducted, however,
few observational studies have described the efficacy of
uman C1-INH concentrates in patients with FXII-HAE or
-HAE [16, 17]. The results of the current observational

nalysis demonstrate that human C1-INH concentrate may
e an effective treatment for acute attacks of angioedema
Figure 1. Proportion of C1-INH-HAE attacks treated with
human C1-INH concentrate (Berinert®) in the efficacy anal-
ysis set (n = 17) stratified by anatomical location; 56 attacks
occurred at a defined location and some patients experienced
attacks that occurred at more than one location.

in patients with FXII-HAE and U-HAE. Of the 38 doc-
umented human C1-INH concentrate-treated attacks for
which response data was available, a treatment response
occurred within 60 minutes in the majority of patients. Only,
two angioedema attacks required additional administration
of Berinert®. These findings are consistent with previous
reports of patients with FXII-HAE or U-HAE [16, 17] and
the efficacy observed in this study is also similar to that
seen in patients with C1-INH-HAE [12, 13]. Furthermore,
no additional safety concerns were identified in this study.
Currently, there is no consensus on how to treat FXII-
HAE and U-HAE, as international guidelines largely rely
on experience with C1-INH-HAE [1]. Tranexamic acid
could be used to prevent or improve angioedema attacks
[22, 23]. The bradykinin �2 receptor antagonist, icatibant,
and human C1-INH concentrate have been shown to be
effective in C1-INH-HAE patients [13, 24-26] and this com-
bination is approved in such patients in the European Union
[1]. Icatibant has also demonstrated preliminary efficacy
in three cases of women with FXII-HAE or U-HAE [27].
Nevertheless, the safety and efficacy of icatibant needs to
be further examined.
There are a few limitations to this study. Only a small num-
ber of patients were investigated and not all of these were
prospectively analysed for treatment response. However, as
FXII-HAE and U-HAE are rare forms of HAE, it is unlikely
that many patients in France will be identified. As such,
we believe this study provides important information on
the feasibility of treatment of FXII-HAE and U-HAE with
human C1-INH concentrate.
In conclusion, although data on treatment response are cur-
rently limited, the COBRA registry offers the opportunity
to systematically evaluate the long-term efficacy and safety
EJD, vol. 27, n◦ 2, March-April 2017

of plasma-derived human C1-INH concentrate in patients
with FXII-HAE or U-HAE, and our results suggest that
human C1-INH concentrate may be a safe and efficacious
treatment option in this patient population. �

Disclosure. Financial support: Medical writing assistance
for the preparation of this manuscript was provided by



E

M
c
B

R

1
a
a
2
T
p
A
3
a
4
t
5
z
A
6
a
d
7
f
n
1
8
m
A
9
a
t
2
1
f
1
i
b
m
1
c
I

axwell Chang and Simone Boniface of Springer Health-
are Communications; this assistance was funded by CSL
ehring, France. Conflict of interest: none.

eferences

. Bowen T, Cicard M, Farkas H, et al. 2010 international consensus
lgorithm for the diagnosis, therapy and management of hereditary
ngioedema. Allergy Asthma Clin Immunol 2010; 6: 24.
. Roche O, Blanch A, Caballero T, Sastre N, Callejo D, Lopez-
rascasa M. Hereditary angioedema due to C1 inhibitor deficiency:
atient registry and approach to the prevalence in Spain. Ann Allergy
sthma Immunol 2005; 94: 498-503.
. Banerj A. Hereditary angioedema: classification, pathogenesis,
nd diagnosis. Allergy Asthma Proc 2011; 32: 403-7.
. Bernstein J. Update on angioedema: evaluation, diagnosis, and

reatment. Allergy Asthma Proc 2011; 32: 408-12.
. Binkley K, Davis A. Clinical, biochemical, and genetic characteri-
ation of a novel estrogen-dependent inherited form of angioedema. J
llergy Clin Immunol 2000; 106: 546-50.
. Martin L, Degenne D, Toutain A, Ponard D, Watier H. Hereditary
ngioedema type III: an additional French pedigree with autosomal
ominant transmission. J Allergy Clin Immunol 2001; 107: 747-8.
. Dewald G, Bork K. Missense mutations in the coagulation

actor XII (hageman factor) gene in hereditary angioedema with
ormal C1 inhibitor. Biochem Biophys Res Commun 2006; 343:
286-9.
. Zuraw B, Bork K, Binkley K, et al. Hereditary angioedema with nor-
al C1 inhibitor function: consensus of an international expert panel.
llergy Asthma Proc 2012; 1: S145-56.
. Cicardi M, Aberer W, Banerji A, et al. Classification, diagnosis,
nd approach to treatment for angioedema: consensus report from

he Hereditary Angioedema International Working Group. Allergy
014; 69: 602-16.
0. Epstein T, Bernstein J. Current and emerging management options
JD, vol. 27, n◦ 2, March-April 2017

or hereditary angioedema in the US. Drugs 2008; 68: 2561-73.
1. CSL Behring: Berinert® (c1 esterase inhibitor [human]) prescribing

nformation. Available at: http://labeling.Cslbehring.Com/pi/us/
erinert/en/berinert-prescribing-information.Pdf (accessed 2013
ar 18).
2. Craig T, Bewtra A, Bahna S, et al. C1 esterase inhibitor con-
entrate in 1085 hereditary angioedema attacks-final results of the
.M.P.A.C.T.2 study. Allergy 2011; 66: 1604-11.
13. Craig T, Levy R, Wasserman R, et al. Efficacy of human C1
esterase inhibitor concentrate compared with placebo in acute hered-
itary angioedema attacks. J Allergy Clin Immunol 2009; 124: 801-8.
14. Craig T, Wasserman R, Levy R, et al. Prospective study of rapid
relief provided by C1 esterase inhibitor in emergency treatment of
acute laryngeal attacks in hereditary angioedema. J Clin Immunol
2010; 30: 823-9.
15. Bork K. Diagnosis and treatment of hereditary angioedema with
normal C1 inhibitor. Allergy Asthma Clin Immunol 2010; 6: 15.
16. Bork K, Wulff K, Hardt J, Witzke G, Staubach P. Hereditary
angioedema caused by missense mutations in the factor XII gene:
clinical features, trigger factors, and therapy. J Allergy Clin Immunol
2009; 124: 29-34.
17. Vitrat-Hincky V, Gompel A, Dumestre-Perard C, et al. Type III
hereditary angio-oedema: clinical and biological features in a French
cohort. Allergy 2010; 65: 1331-6.
18. Bork K. Hereditary angioedema with normal C1 inhibitor activ-
ity including hereditary angioedema with coagulation factor XII gene
mutations. Immunol Allergy Clin North Am 2006; 26: 709-24.
19. Bork K, Fischer B, Dewald G. Recurrent episodes of skin
angioedema and severe attacks of abdominal pain induced by
oral contraceptives or hormone replacement therapy. Am J Med
2003; 114: 294-8.
20. Bork K, Gul D, Dewald G. Hereditary angio-oedema with normal
C1 inhibitor in a family with affected women and men. Br J Dermatol
2006; 154: 542-5.
21. Martin L, Raison-Peyron N, Nothen M, Cichon S, Drouet C. Hered-
itary angioedema with normal C1 inhibitor gene in a family with
affected women and men is associated with the p.Thr328lys mutation
in the F12 gene. J Allergy Clin Immunol 2007; 120: 975-7.
22. Cicardi M, Bergamaschini L, Zingale L, Gioffre D, Agostoni
A. Idiopathic nonhistaminergic angioedema. Am J Med 1999; 106:
650-4.
23. Bouillet L, Ponard D, Drouet C, Massot C. Non-histaminic
angiodema management: diagnostic and therapeutic interest of tranex-
amic acid. Rev Med Interne 2004; 25: 924-6.
24. Cicardi M, Banerji A, Bracho F, et al. Icatibant, a new bradykinin-
receptor antagonist, in hereditary angioedema. N Engl J Med
2010; 363: 532-41.
25. Lumry W, Li H, Levy R, et al. Randomized placebo-controlled trial
of the bradykinin B(2) receptor antagonist icatibant for the treatment of
acute attacks of hereditary angioedema: the fast-3 trial. Ann Allergy
159

Asthma Immunol 2011; 107: 529-37.
26. Riedl MA, Bygum A, Lumry W, et al. Safety and usage of C1-
inhibitor in hereditary angioedema: Berinert Registry Data. J Allergy
Clin Immunol Pract 2016; 4: 963-71.
27. Bouillet L, Boccon-Gibod I, Ponard D, et al. Bradykinin receptor 2
antagonist (icatibant) for hereditary angioedema type III attacks. Ann
Allergy Asthma Immunol 2009; 103: 448.



<<
  /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


