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Immunomodulation and postpartum relapses
in patients with multiple sclerosis

Kerstin Hellwig, Christian Beste, Sebastian Schimrigk and Andrew Chan

Abstract: Multiple sclerosis (MS) mainly affects young women during a life period with
desire for children. Relapse rate decreases during pregnancy and rises after delivery.
Therefore, studies on satisfactory postpartum relapse prevention and its efficacy are essential.
Previous smaller and uncontrolled studies suggested that intravenous immunoglobulin (IVIG)
administration reduced the relapse rate following delivery. The objective of our observational
study was to compare the efficacy of IVIG application, treatment with other immunomodulatory
compounds or no treatment at all on the postpartal relapse rate in female MS patients from
our pregnancy database. One hundred and twenty four pregnancies were followed in a partly
prospective design. Relapse rate was reduced during pregnancy (p50.001) and increased
during the initial 3 months after delivery in all MS patients (p50.001). The relapse rate
reduction showed only a trend in favour of the IVIG-treated women, probably due to the small
number of patients. However, analysing the expected number of relapses, IVIG treated patients
had significantly less relapses postpartum than the untreated control group matched for
disease activity before and during pregnancy (�2, p¼ 0.013). The results suggest that IVIG could
be an option to prevent postpartum relapse of MS.

Keywords: pregnancy, birth, intravenous immunoglobulin, disease-modifying therapy

Introduction
Multiple sclerosis (MS) is the most common dis-

abling neurological disease in young women of

childbearing age with an increasing incidence

[Orton et al. 2006]. Pregnancy has no negative

long-term impact on MS progression in general,

but a decreased relapse rate (RR) occurs in the

short term. This is followed by an increased RR

after delivery [Vukusic et al. 2004; Dwosh et al.

2003]. Risk factors are relapses in the year before

pregnancy and exacerbations during pregnancy

[Vukusic et al. 2004]. Nearly 30% of all patients

suffer from relapses during the initial 3 months

after birth, and almost 50% during the first 6

months [Hellwig et al. 2008; Vukusic et al.

2004]. Little is known about potent postpartal

relapse prevention. Prophylactic application of

intravenous steroids showed some effect in a

small cohort [de Seze et al. 2004], but this may

interact with wound healing after delivery. A con-

traindication exists for the current available

disease-modifying therapies (DMTs; i.e., inter-

feron (IFN) beta or glatiramer acetate) during

pregnancy and breast-feeding [Hoffmann et al.

2006; Coyle et al. 2004]. Moreover when

women do not breastfeed, the efficacy of DMT

on postpartal relapse prevention is not proven to

date [Vukusic et al. 2004]. A retrospective data

analysis suggested that administration of polyclo-

nal 7S intravenous immunoglobulin (IVIG)

reduces the RR postpartum and during preg-

nancy and concomitantly allows breastfeeding

[Achiron et al. 2004]. The GAMPP study inves-

tigated two IVIG dosages without placebo con-

trol due to ethical concerns. Since the RR did not

increase after birth, beneficial effects of IVIG

application were assumed [Haas and Hommes,

2007]. The objective of our present study was

to evaluate the effects of IVIG or early DMT

initiation after birth on postpartum relapses.

Methods
This study was approved by the local ethical

committee (314108). Participants gave written

or oral witnessed consent. Data from our
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nationwide MS pregnancy database from female

relapsing remitting MS (RRMS) and secondary

progressive MS (SPMS) patients with a preg-

nancy or child delivery during the last 10 years

were analysed. To date, we have included 180

pregnancies in the database. Patients were

recruited by announcements on websites of the

national German MS Society (www.dmsg.de)

and other MS organisations, advertisements in

journals for MS patients and MS organisations,

and by our MS outpatient unit. We completed a

questionnaire consisting of standardised topics in

combination with freely phrased questions by tel-

ephone or personal interview (K.H.). Data on the

MS course, treatment, obstetrical history and

characteristics of the newborns were obtained.

For prospective follow up, patients were contacted

shortly after giving birth, after 3 and 6 months.

Our own patients were followed by regular visits

at our outpatient clinic. Because IVIGs are not

approved for MS in Germany, only the minority

of women are treated after delivery. As patients

were recruited nationwide, three different dose

regimens, depending on treating neurologists,

were included. To create a control group, we

then included postpartum treatment-naı̈ve

patients in the database with similar disease activ-

ity (annual relapse rate, ARR) in the year before

pregnancy and during pregnancy compared with

the IVIG-treated patients, as these are the only

known risk factors for postpartum relapses

[Vukusic et al. 2004]. This matching explains the

difference between the 180 pregnancies in the

database and the 124 pregnancies included in

this study. Matching of patients from the database

was blinded for disease activity postpartum to

exclude any selection bias. In group 3, we

included all patients in whom DMTwas initiated

2 weeks after birth at the latest, as this is a

common practice of treating neurologists for

women who do not want to breastfeed, without

evidence of efficacy in postpartum relapse pre-

vention. Details of the three groups are given in

Table 1. Group 1 consisted of 51 patients who

were given IVIG after birth with three different

dosage regimens: 10g IVIG 3days following deliv-

ery, 10 g IVIG every 4weeks for 6months after

delivery and 20 g IVIG every 4weeks after birth.

Group 2 consisted of patients with no treatment

postpartum.Group 3 consisted of 22 patients with

conventional DMT initiated 2weeks after birth at

the latest (14 with IFN beta: 5 on Avonex�, 3 on

Betaferon�, 6 on Rebif�; 6 on glatimer acetate

(Copaxone�), 2 on azathioprine) and continued

this medication regularly as prescribed during the

6 month interval following birth.

Statistics
The ARR for the three trimesters of pregnancy

and the first 6 months after birth, subdivided into

three monthly intervals, were calculated and then

compared with ANOVA. Distribution of relapses

across the groups were compared with chi-square

(�2) test and tested against equal distribution

across groups. A value of p50.05 we considered

statistically significant.

Results
We followed 124 pregnancies in total, 42 of them

in a prospective fashion. Table 1 shows the char-

acteristics of the three patient groups; 23 patients

were treated 3 days after birth with 10 g IVIG, 19

with a short pulse after birth and consecutively

10 g every 4 weeks for 6 months, and 9 with 20 g

after delivery and 20 g every 4 weeks for 6

months.

Relapses
Because we matched the IVIG and control group

for disease activity, the ARR before and during

pregnancy were very similar (see Table 1). The

ARR decreased during pregnancy in the whole

cohort (p50.001). After birth, the ARR increased

again, as can be seen in the significant difference in

the ARR between the third trimester during preg-

nancy (0.19�0.07) and the first trimester after

birth (0.93� 0.15) (p50.001) (Table 2). Similar

to the GAMPP study, we did not observe any sta-

tistical difference in the postpartal relapse rate

between the three different IVIG dose regimens

(p¼ 0.172), therefore we combined these patients

into a single IVIG group.

In the first trimester postpartum, 7 patients in the

IVIG group, 16 of the control group and 4 of the

DMT group experienced aMS relapse. Analysing

the ARR postpartum, no differences between the

postpartal relapse rates appeared (F¼0.55;

p¼ 0.853). Evaluating the expected number of

relapses, significantly more patients without treat-

ment postpartum (n¼ 16 versus n¼ 7 of IVIG-

treated patients) experienced relapses in the first

3 months after birth (p¼ 0.013) compared to the

IVIG-treated patients. In the second trimester

postpartum we did not observe any differences

between the three groups (p¼ 0.119). Table 1

shows that the control group was statistically

significantly without any DMT at all during
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the course of the disease (p50.001). No impact

of relapse rate in the year before pregnancy

was observed for the postpartal relapse rate

(p¼ 0.607).

Neonates
No differences regarding birth weight (F¼0.19;

p¼ 0.661), body length of the newborn

babies (F¼1.15; p¼ 0.284) and gestational age

(F¼0.82; p¼ 0.776) were observed between

groups.

Pregnancy, abnormalities and DMT exposure
Out of 124 pregnancies in total, 38 pregnancies

had conception under DMTexposure (19 IFN beta

(7 on Avonex�, 4 on Betaferon�, 8 on Rebif�);

17 on glatiramer acetate; 2 on azathioprine).

Three patients continued the treatment through-

out the whole pregnancy (1 on Avonex�, 2

on azathioprine), due to the advice of the

external treating neurologist. One patient acci-

dentally injected 22mg Rebif � until the second

trimester. The remaining patients stopped DMT

during the first trimester. Abnormalities of babies

following drug exposure of the mothers during

pregnancy included urinary bladder anomaly in

one patient given glatiramer acetate, hip dysplasia

in another patient given glatiramer acetate, and

a small ventricular septum defect (VSD) in one

patient given Avonex�. Abnormalities of babies

in the group without DMT were medium-chain

acryl CoA dehydrogenase deficiency (n¼ 1),

enzymatic deficiency of glycogen metabolism

(n¼ 1), Down’s syndrome and VSD (n¼ 1),

large nevus cell nevi (n¼ 1), which was removed

by surgery and VSD alone (n¼ 1).

Discussion
This observational study is the first study com-

paring the effect of IVIG on postpartum relapses

with a control group matched for disease activity

and a third group in which DMTwas reinitiated

shortly after birth. Our data show a lower post-

partum relapse risk for women with MS treated

with IVIG compared with nontreated patients.

The relapse rate showed only a trend to relapse

rate reduction in the first 3 months after birth,

which is probably due to the small number of

women treated with IVIG and the large variance

between the groups. As relapse rates before and

during pregnancy were not different between the

Table 1. Characteristics of cohorts.

Cohort IVIG Control DMT

Number of patients 51 51 22
Age (years) 31.4 (� 4.35) 30.3 (� 4.33) 29.9 (� 2.78)
Duration of MS years (SD) 5.7 (� 4.05) 4.6 (� 3.18) 5.4 (� 2.78)
RRMS 48 49 21
SPMS 3 2 1
EDSS4 4 7 4 1
DMT before pregnancy 36 19 22
Pregnancy with DMT 19 6 13
Total time without DMT/years (SD) 1.96 (� 1.50) 3.93 (� 2.96)*** 0.8 (� 0.38)
Number of postpartum relapses
in the first 3 months n/%

7/13.7 16/31.4 4/18.2

ARR before(SD) 0.91 (� 0.63) 0.97 (� 0.72) 0.79 (� 0.72)
ARR I (SD) 0.55 (1.39) 0.55 (� 1.39) 0.35 (� 1.17)
ARR II (SD) 0.16 (� 0.78) 0.24 (� 0.95) 0
ARR III (SD) 0.24 (� 0.95) 0.16 (� 0.78) 0.18 (� 0.85)
ARR I postpartal(SD) 0.56 (� 1.46) 1.28 (� 1.90) 0.87 (� 1.57)

DMT, disease modifying therapy; IVIG, intravenous immunoglobulin application; MS, multiple sclerosis;
RRMS, relapse remitting multiple sclerosis; SPMS, secondary progressive multiple sclerosis. Data are
given as mean �SEM, respectively, of total number. ***, p50.001 of the ANOVA between the three cohorts.
Age, duration and total time is given in years.

Table 2. Annual relapse rate (ARR) before and during
pregnancy.

ARR before pregnancy (SD) 0.89 � 0.06
ARR I (SD) 0.49 � 0.13*
ARR II (SD) 0.13 � 0.07**
ARR III (SD) 0.19 � 0.08***
ARR I postpartum (SD) 0.93 � 0.15***

I, II, III refer to first, second and third trimester respec-
tively. *, p50.05; **, p50.01; ***, p50.001 of the compar-
ison ARR before versus ARR I, ARR II, and ARR III,
respectively. Data are given as mean�SEM.
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IVIG and treatment-naı̈ve patients, this under-

lines the beneficial effects of IVIG. However,

comparing the expected distribution of relapses

between the IVIG-treated and the nontreated

patients as a surrogate, we saw a statistical signif-

icance in favour of IVIG treatment with 7 of 51

relapses in the IVIG patients versus 16 of 51 in

the nontreated women (�2, p¼ 0.013). In con-

trast to the GAMPP study [Haas and Hommes,

2007] and the study of [Achiron et al. 2004],

we compared the IVIG-treated patients with a

treatment-naı̈ve control group. Moreover, this

was matched for disease activity – described as

risk factors for postpartal relapse [Vukusic et al.

2004]. In addition, we confirmed the known

reduction of RR during pregnancy, which is

followed by an increased relapse rate after

birth, indicating reliability of the database

[Hellwig et al. 2008; Vukusic et al. 2004;

Dwosh et al. 2003].

This study is limited by its observational

character due to the character of the database

itself (recruitment per internet and partially

retrospective character), so that paraclinical

disease parameters are lacking. Nevertheless, as

many as 124 pregnancies could be analysed, 42

of them prospectively. A further limitation is the

small number of participants in the DMT group,

since most patients preferred to breastfeed their

infants. We only observed a tendency towards a

lower relapse rate in this group, probably due to

the small number of cases. Moreover DMT

(INF-� and even more so glatiramer acetate)

have a delayed onset of efficacy beyond

the peak of the postpartal exacerbations

[Comi et al. 2001; Li and Patty, 1999]. DMT is

not recommended after birth in breastfeeding

mothers, since there are no reliable data on

its transfer into the milk and its effects on

babies [Hoffmann, 2006; Coyle, 2004]. IVIG

application is considered an alternative, but not

approved for the treatment of MS patients, at

least in Germany [Haas and Hommes, 2007;

Hoffmann et al. 2006].

We did not observe an increased risk for

premature birth, birth weight reduction or

abnormalities in the neonates. There was no

increase of foetal malformation in our study in

the small group of drug-exposed pregnancies.

Nevertheless, according to current guidelines

[Hoffmann et al. 2006], we clearly advise that

DMT should be stopped during pregnancy.

The number of study participants is not high

enough to evaluate the risks related to the

administration of immunomodulatory drugs and

to allow firm conclusions with regard to safety.

By contrast, steroids can be used to treat

acute relapses during pregnancy [Hoffmann

et al. 2006].

In conclusion, our results confirm a reduced RR

during pregnancy, followed by an increased

RR after birth in all groups. Our data indicate

that IVIG could have beneficial effects if given

after delivery to prevent postpartum relapses in

women who want to breastfeed. Our study is lim-

ited by its observational character without a

proper control group and the partly retrospective

design. As our limited data set and the GAMPP

study did not show significant differences

between the different doses of IVIG, we actually

propose 10 g directly after birth followed by 10 g

every 4 weeks for 6 months in breastfeeding

women for high-risk patients with relapses

during pregnancy or higher disease (ARR41)

activity before pregnancy, as these correlated in

the PRIMS study with higher disease activity

postpartum. Current practice such as early

DMT initiation show a trend to relapse reduction

and should be evaluated in larger cohorts.

Acknowledgements
We thank the patients for their voluntary

participation and the German MS society as

well as diverse patient Internet platforms and

referring neurologists for their support. This

study database was partly supported by Biotest,

Biogen-Idec Germany, Merck-Serono and Teva

Aventis Pharmaceuticals.

Conflict of interest statement
None declared.

References
Achiron, A., Kishner, I., Dolev, M., Stern, Y.,
Dulitzky, M., Schiff, E et al. (2004) Effect of intrave-
nous immunoglobulin treatment on pregnancy and
postpartum-related relapses in multiple sclerosis,
J Neurol 251: 1133–1137.

Comi, G., Filippi, M. and Wolinsky, F.S. (2001)
European/Canadian multicenter, double-blind,
randomized placebo controlled study of the
effects of glatiramer acetate on magnetic resonance
imaging – measured disease activity and burden
in patients with relapsing multiple sclerosis.
European/Canadian Glatiramer Acetate Study Group,
Ann Neurol 49: 290–297.

Therapeutic Advances in Neurological Disorders 2 (1)

10 http://tan.sagepub.com



Coyle, P.K., Christie, S., Fodor, P., Fuchs, K.,
Giesser, B., Gutierrez, A. et al. (2004) Multiple
sclerosis gender issues: clinical practices of women
neurologists, Mult Scler 10: 582–588.

de Seze, J., Chapelotte, M., Delalande, S., Ferriby, D.,
Stojkovic, T. and Vermersch, P. (2004) Intravenous
corticosteroids in the postpartum period for
reduction of acute exacerbations in multiple sclerosis,
Mult Scler 10: 596–597.

Dwosh, E., Guimond, C., Duquette, P. and
Sadovnick, A.D. (2003) The interaction of MS
and pregnancy: a critical review, Int MS J 10: 38–42.

Haas, J. and Hommes, O.R. (2007) A dose
comparison study of IVIG in postpartum relapsing-
remitting multiple sclerosis, Mult Scler 13: 900–908.

Hellwig, K., Brune, N., Haghikia, A., Müller, T.,
Schimrigk, S., Schwödiauer, V. et al. (2008)
Reproductive counselling, treatment and course of
pregnancy in 73 German MS patients, Acta Neurol
Scand 118: 24–28.

Hoffmann, L.A., Kumpfel, T., Heer, I. and
Hohlfeld, R. (2006) Pregnancy and immunomodula-
tory therapy in multiple sclerosis patients, Nervenarzt
77: 663–668, 670.

Li, D.K. and Paty, D.W. (1999) Magnetic

resonance imaging results of the PRIMS trial: a

randomized, double-blind, placebo controlled study

of interferon- beta 1a in relapsing remitting multiple

sclerosis. Prevention of Relapses and Disability by

Interferon-beta1a Subcutaneously in Multiple

Sclerosis, Ann Neurol 46: 197–206.

Orton, S.M., Herrera, B.M., Yee, I.M., Valdar, W.,
Ramagopalan, S.V. and Sadovnick, A.D. (2006)
Sex ratio of multiple sclerosis in Canada: a longitudinal
study, Lancet Neurol 5: 932–936.

Vukusic, S., Hutchinson, M., Hours, M., Moreau, T.,
Cortinovis-Tourniaire, P., Adeleine, P. et al. (2004)
Pregnancy and multiple sclerosis (the PRIMS study):
clinical predictors of post-partum relapse, Brain 127:
1353–1360.

Visit SAGE journals online
http://tan.sagepub.com

K Hellwig, C Beste et al.

http://tan.sagepub.com 11



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /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 true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


