CLINICAL REVIEW

) Narrative review articles based on author experience and a discretionary selection of articles.

Family planning, pregnancy and breastfeeding
In multiple sclerosis

Multiple sclerosis often affects women of childbearing age. The avail-
ability of more effective immunomodulatory therapy may increase the
number of afflicted women wanting to fulfil their desire to have children.
The purpose of this article is to provide an up-to-date review of medical
issues and dilemmas related to family planning and pregnancy in mul-

tiple sclerosis.

Many women with multiple sclerosis wish
to have children. However, they are often
unsure whether the disease and its therapy
will affect their chances of doing so, and
whether there will be implications for their
own health and that of the child. This article
aims to address these issues and to highlight
the importance of considering factors rela-
ted to family planning and pregnancy when
choosing therapy.

The article is based on a discretionary
selection of articles indexed in PubMed,
summaries of product characteristics (SPCs),
relevant databases and our own clinical expe-
rience.

One of the first things that individuals dia-
gnosed with multiple sclerosis wish to know
is how much risk their children have of
developing the disease and whether any-
thing can be done to prevent this. If only one
parent has the disease, this risk is still rela-
tively low at 2—3 %, which is about ten
times greater than the general population
risk (1). The risk increases if multiple family
members have the disease, and is approxi-
mately 20 % if both parents are affected.

Smoking and low vitamin D levels are
associated with increased prevalence of mul-
tiple sclerosis in the general population (2).
A Finnish study showed that a child’s risk of
developing the disease is almost doubled if
the mother has low serum levels of vitamin D
(3), but whether vitamin supplements reduce
the risk accordingly is unknown.

Fertility

Neither multiple sclerosis itself nor com-
monly used immunomodulatory drugs appre-
ciably reduce fertility, but women with the
disease nevertheless have somewhat fewer
children than other women (4). Sexual dys-
function occurs in 30—70 % (4) and is prob-
ably underreported and undertreated. Bladder
and bowel disorders, erectile dysfunction,
fatigue disorders, loss of tactile sensation,
decreased libido and decreased ability to
achieve orgasm may lead to reduced sexual
activity in people with the disease (4).
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Although women with multiple sclerosis
do not require longer than others to conceive
(5), in vitro fertilisation appears to be used
relatively frequently (6). The medications
involved — gonadotropin-releasing hormone
agonists (GnRH agonists) — have immuno-
logical effects that could in principle trigger
disease activity, and small observational stu-
dies support this possibility (6). The risk
may be particularly high in women who
have an aggressive form of the disease and
who discontinue potent immunomodulatory
therapy with natalizumab or fingolimod (7).

High-dose chemotherapy with auto-
logous stem cell support is an experimental
therapy that is used increasingly in multiple
sclerosis, and which may reduce fertility.
Cryopreservation of sperm is a simple pro-
cedure. Cryopreservation of ovarian tissue
or unfertilised oocytes after GnRH stimula-
tion is considered an experimental proce-
dure of more uncertain benefit. As with
assisted fertilisation, the GnRH stimulation
has the potential to trigger disease activity
(6). In our view, caution should be exercised
in the use of such procedures prior to a stem
cell transplant if the patient has discontinued
her regular immunomodulatory therapy and
is therefore particularly vulnerable to dis-
ease activity.

Contraception

Contraception should be discussed with
patients of childbearing age, especially if
opting for medicines with potentially terato-
genic effects, such as fingolimod and teri-
flunomide (8).

Deep vein thrombosis is a rare complica-
tion of oral contraceptive use, and patients
with spasticity and reduced mobility may in
principle be at increased risk. Teriflunomide
interacts with oral contraceptives to increase
serum concentrations of ethinyl estradiol
and levonorgestrel by approximately 50 %
(9), which may in principle increase the risk
of thrombosis.

There have been no other reports of any
method of contraception having exacerbated
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the disease, or of additional adverse effects
or interactions (8, 9). As a general rule pa-
tients may therefore use contraception as
normal.

Immunomodulatory therapy

Several studies show a reduction in relapse
rate towards the end of pregnancy and a tran-
sient increase in the first six months postpar-
tum (6, 9). Previous studies found that preg-
nancy did not affect the long-term clinical
course of multiple sclerosis (6, 9). This may
no longer be the case, as discontinuation of
modern potent immunomodulatory drugs
can lead to greatly increased disease activity.

In accordance with the precautionary
principle, standard practice has been to
advise women to discontinue all immuno-
modulatory drugs before attempting to con-
ceive, with a washout period determined by
the drug’s half-life (10). In our view, this
focuses solely on the potential risk to the
fetus — which for some drugs is probably
minimal (11, 12) — and neglects the risks to
the woman’s health, which in some cases
may be substantial (7, 13).

RELIS — a network of four regional medi-
cines information and pharmacovigilance
centres in Norway — has advised against
consulting the Norwegian Pharmaceutical
Product Compendium about the use of med-
ications during pregnancy and breast-
feeding, on the grounds that SPCs reflect
legislation and the requirements of the med-
icines regulatory authorities more than
medical considerations (14). Our recom-
mendations therefore deviate in some cases
from approved SPCs. Up to date and sear-
chable information about the safety of drugs
during pregnancy and breastfeeding can be
obtained from the Australian Government
Department Of Health’s «Prescribing medi-
cines in pregnancy» database and the Natio-
nal Institutes of Health (Lactmed and
Developmental and Reproductive Toxico-
logy database on Toxnet) (15, 16).

The effects of most immunomodulatory
drugs will cease within a few weeks or
months of treatment discontinuation (7, 17).
In patients who were using natalizumab or
fingolimod, disease activity may sometimes
exceed pre-treatment levels (7, 13, 17).
Rebound disease activity appears to be most
pronounced with natalizumab (7) and may
further increase the risk of active disease
postpartum.

The average time required to conceive is
about eight months (5), which means that
many women who discontinue natalizumab
therapy prior to a planned pregnancy may be
exposed to increased disease activity before
becoming pregnant. Glatiramer acetate and
interferons do not seem to protect against
increased disease activity following natali-
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zumab cessation (14), and it is therefore
usually inadvisable to switch to these drugs
in advance of a planned pregnancy.

Natalizumab

Animal studies have not shown natalizaumab
to be teratogenic (6). In a recent American
registry study of women with multiple scle-
rosis or Crohn’s disease who had been expo-
sed to natalizumab three months or less prior
to pregnancy, major congenital malforma-
tions were reported in 16 of 316 live births
(5.1 %), although there was no pattern sug-
gesting a specific teratogenic effect (18).

The incidence of malformations was
nevertheless higher than would have been
expected from the incidence in a population-
based American database (2.7 %), while the
number of miscarriages was similar to that
in the general population. The vast majority
of patients in the study had discontinued
natalizumab prior to or immediately after
discovering that they were pregnant.

A German registry study with roughly
100 women who had been exposed to nata-
lizumab during the first trimester showed no
increase in the incidence of malformations
(19). A small cohort study of women expo-
sed to natalizumab in the last trimester
showed no adverse effects beyond mild,
transient haematological abnormalities in
the infants (20).

Although the number of exposed human
pregnancies is too small to allow definitive
conclusions to be drawn, it has been sugge-
sted that patients with active disease prior to
natalizumab initiation should be allowed to
remain on the drug until they become preg-
nant, and in exceptional cases throughout all
or part of the pregnancy (6). Extending the
interval between infusions may then be con-
sidered in order to reduce fetal exposure.
This does not seem to reduce therapeutic
effectiveness (21). The benefits of treat-
ment, which are substantial in women with
aggressive disease, must in each case be
weighed against the potential risk to the
child.

Alemtuzumab and rituximab
Alemtuzumab and autologous stem cell
transplantation are induction therapies that
continue to act on the immune system long
after the drugs concerned have been elimi-
nated from the body (22). The woman can
thus become pregnant after a washout period
of'a few months and will be protected during
pregnancy and breastfeeding without the
fetus or infant being exposed to drugs.
Alemtuzumab kills both T- and B-cells and
its use poses a considerable risk of thyroidi-
tis, with hyper- or hypothyroidism observed
for several years after treatment (22). Meta-
bolic status must therefore be monitored fre-

CLINICAL REVIEW

quently during pregnancy. Monoclonal anti-
bodies targeting B-cells are effective against
multiple sclerosis, without the same risk of
thyroiditis.

Rituximab is not approved for use in mul-
tiple sclerosis, but is frequently used off-
label for this purpose in Sweden (23).
Another B-cell antibody — ocrelizumab — is
expected to be approved in 2017 for the
treatment of multiple sclerosis (22).

Beta interferon and glatiramer acetate

The long-established injectable preparations
of beta interferon and glatiramer acetate pro-
vide moderate protection against disease
activity and are still used by many women of
childbearing age. There are at least 1,500
documented cases of interferon exposure
during pregnancy, and at least 400 for glati-
ramer acetate (6). While this is a larger data
set than for the other drugs, it is still rela-
tively limited owing to the fact that most
women discontinued treatment early in
pregnancy.

These preparations are considered rela-
tively safe for use during pregnancy (4, 6, 9),
as prospective cohort studies have recently
confirmed (24, 25). We recommend that
these drugs can be used until the woman
becomes pregnant and, on the basis of indi-
vidual assessment, also throughout the preg-
nancy itself.

Somewhat paradoxically, the Norwegian
Pharmaceutical Product Compendium states
that the drug with the most favourable
assessment from the Food and Drug Admi-
nistration (FDA) (glatiramer acetate) cannot
be used during pregnancy, but is open to the
potential use of several agents with more
unfavourable or uncertain profiles (natali-
zumab, dimethyl fumarate, interferons).

Teriflunomide, dimethyl fumarate

and fingolimod

Orally administered medications have
recently become available for multiple scle-
rosis. Two of these (teriflunomide and fingo-
limod) are teratogenic in animal studies,
whereas this has not been observed for
dimethyl fumarate (10).

Teriflunomide has a half-life of several
months, and can take up to two years to be
fully eliminated from the body unless acce-
lerated elimination is used (26). The only
published report on humans contains data on
70 cases of fetal exposure during pregnancy.
Of these, 29 ended in induced abortion and
27 in a live birth, none with congenital mal-
formations (27).

The FDA considers teriflunomide to have
the most unfavourable and uncertain safety
profile in pregnancy (10). Women using the
drug who wish to become pregnant, or who
become pregnant unintentionally, should
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use accelerated elimination with activated
charcoal or cholestyramine. Elimination
should be confirmed via a blood test admi-
nistered by the importer.

Data have been published on 66 pregnan-
cies in which the fetus was exposed to fingo-
limod in utero (28). Five infants showed
abnormal development, including one infant
with acrania who died two days after birth.
The numbers are too small to establish or
rule out the possibility that fingolimod
increases the incidence of congenital mal-
formations (29), but they underscore the
importance for women taking the drug to use
effective contraception (30). Since a con-
siderable proportion of pregnancies are
unplanned, this issue should be taken seri-
ously and discussed with all women of
childbearing age when choosing a therapy.

With the possible exception of terifluno-
mide, where very little information is avail-
able in humans and preclinical studies show
teratogenicity, the risk of harm to the fetus
following exposure to immunomodulatory
drugs is, in our view, so low that it is not in
itself an indication for termination. The
value of early ultrasound examination is
uncertain.

Birth
A Norwegian study showed that infants born
to women with multiple sclerosis had birth-
weights roughly 100 g lower on average
than other infants, and were more frequently
delivered by caesarean section (31).
Multiple sclerosis per se does not increase
the risk of congenital malformations, and
standard obstetric procedures can be follo-
wed (32).

Breastfeeding

The endocrine effects of breastfeeding may
be beneficial for the immune system in mul-
tiple sclerosis. Some studies, though not all,
suggest that breastfeeding protects against
disease activity, and a meta-analysis conclu-
ded that the risk of postpartum relapse is
almost twice as high in women who do not
breastfeed (33). The potential protective
effect appears to be greatest with exclusive
breastfeeding (34).

However, it is not necessarily the case that
breastfeeding reduces disease activity;
another possibility is that mothers with little
disease activity are more likely to succeed at
breastfeeding. Since the risk of disease acti-
vity is high postpartum, it is generally advi-
sable for women to resume immunomodula-
tory therapy within a week of giving birth.
This is most important for women with a
history of aggressive disease who were
using fingolimod or natalizumab before
pregnancy (10).

There are very limited data available on
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the transfer of medicines into breast milk
and any effects on the infant. The high mole-
cular weights of glatiramer acetate and inter-
feron probably limit their transfer into breast
milk. Beta interferon was detected at very
low concentrations in breast milk (35), cor-
responding to less than 0.01 % of the mater-
nal dose. Both drugs are likely to be degra-
ded in the infant’s gastrointestinal tract. In
our opinion they are therefore safe to use
during breastfeeding, but some experts
advise against this because they believe that
safety has been inadequately studied (10).

The oral preparations fingolimod and teri-
flunomide are considered probably dange-
rous in view of their pharmacokinetic and
pharmacodynamic profiles (36). Dimethyl
fumarate also passes into breast milk and its
use is therefore not recommended during
breastfeeding.

Women treated with alemtuzumab before
pregnancy can breastfeed freely, in our opi-
nion, because the drug will long since have
been eliminated from the body. Natalizumab
was detected in small but increasing
amounts in the breast milk of one patient a
number of weeks after treatment initiation
(37). The drug is probably metabolised in
the intestines. Its use may be compatible
with breastfeeding, but there are insufficient
data to conclude this for certain (36).

Treatment of relapse

Relapses are rare during pregnancy, but
occur frequently postpartum. Methylpredni-
solone shows little transfer across the pla-
centa, and a standard course of treatment
lasting three or five days is probably safe
also in pregnancy (9). However, a modera-
tely increased risk of cleft lip and palate has
been reported following prolonged use of
corticosteroids in the first trimester, and par-
ticular caution is required early in pregnancy
(6). There is little indication that the routi-
nely administered dose of 1 g is more effec-
tive than lower doses.

Methylprednisolone passes into breast
milk, and breastfeeding should be postponed
for the duration of treatment. Immunoglobu-
lins are considered safe during both preg-
nancy and breastfeeding, and have been
used for the treatment of relapses (8). How-
ever, their effectiveness is less certain, and
in our opinion severe relapses should be
treated with methylprednisolone instead.

Conclusion
Women with multiple sclerosis can become
pregnant and give birth, and in many cases
can also breastfeed. Considerations regar-
ding pregnancy and family planning should
be an integral part of decisions over the
course of treatment.

The risk of teratogenicity should be con-

sidered carefully when choosing immuno-
modulatory therapies for women of child-
bearing age. Strict application of the pre-
cautionary principle, with discontinuation of
all immunomodulatory therapy before con-
ception is attempted, exposes women with
aggressive disease to considerable health
risks. These must be weighed against the
potential risk to the fetus.

Trygve Holmgy (born 1960)

senior consultant, professor and head of clinic.
The author has completed the ICMJE form

and reports the following conflicts of interest:
He has received honoraria from Biogen-Idec,
Genzyme, Novartis, Merck Serono, TEVA, and
the Norwegian MS Society, and is a member
of the steering committee/national coordinator
for studies sponsored by Biogen-Idec, Merck
Serono, Genzyme and Roche. These positions
are unpaid.

@ivind Torkildsen (born 1979)

senior consultant and professor.

The author has completed the ICMJE form

and reports the following conflicts of interest:
He is a member of advisory boards for Biogen-
Idec, Genzyme and Merck Serono and has recei-
ved lecture honoraria and travel grants from
Genzyme, Merck Serono, Novartis and Biogen-
ldec.

References

1. 0'Gorman C, Lin R, Stankovich J et al. Modelling
genetic susceptibility to multiple sclerosis with
family data. Neuroepidemiology 2013; 40: 1-12.

2. Leken-Amsrud Kl, Lossius A, Torkildsen @ et al.
Miljgets betydning ved multippel sklerose. Tidsskr
Nor Legeforen 2015; 135: 856-60.

3. Munger KL, Aivo J, Hongell K et al. Vitamin D
Status During Pregnancy and Risk of Multiple
Sclerosis in Offspring of Women in the Finnish
Maternity Cohort. JAMA Neurol 2016; 73: 515-9.

4. Amato MP, Portaccio E. Fertility, pregnancy and
childbirth in patients with multiple sclerosis:
impact of disease-modifying drugs. CNS Drugs
2015; 29: 207-20.

5. RouxT, Courtillot C, Debs R et al. Fecundity in
women with multiple sclerosis: an observational
mono-centric study. J Neurol 2015; 262: 957-60.

6. Hellwig K. Multiple sclerosis and family planning.
Neurodegener Dis Manag 2015; 5 (suppl): 39-42.

7. Sorensen PS, Koch-Henriksen N, Petersen T et al.
Recurrence or rebound of clinical relapses after
discontinuation of natalizumab therapy in highly
active MS patients. J Neurol 2014; 261: 1170-7.

8. Bove R, Alwan S, Friedman JM et al. Management
of multiple sclerosis during pregnancy and the
reproductive years: a systematic review. Obstet
Gynecol 2014; 124: 1157-68.

9. Coyle PK. Management of women with multiple
sclerosis through pregnancy and after childbirth.
Ther Adv Neurol Disorder 2016; 9: 198-210.

10. Vukusic S, Marignier R. Multiple sclerosis and
pregnancy in the 'treatment era’. Nat Rev Neurol
2015; 11: 280-9.

11. Thiel S, Langer-Gould A, Rockhoff M et al. Inter-
feron-beta exposure during first trimester is safe
in women with multiple sclerosis-A prospective
cohort study from the German Multiple Sclerosis
and Pregnancy Registry. Mult Scler 2016; 22:
801-9.

Tidsskr Nor Legeforen nr. 20, 2016; 136



20.

2

. Herbstritt S, Langer-Gould A, Rockhoff M et al.

Glatiramer acetate during early pregnancy: A pro-
spective cohort study. Mult Scler 2016; 22: 810-6.

. Hatcher SE, Waubant E, Nourbakhsh B et al.

Rebound Syndrome in Patients With Multiple Scle-
rosis After Cessation of Fingolimod Treatment.
JAMA Neurol 2016; 73: 790-4.

. Rasenack M, Derfuss T. Disease activity return

after natalizumab cessation in multiple sclerosis.
Expert Rev Neurother 2016; 16: 587-94.

. Australian Government of Health. Prescribing

medicines in pregnancy database.
www.tga.gov.au/prescribing-medicines-
pregnancy-database (15.8.2016).

. National Institutes of Health. Toxnet.

https://toxnet.nlm.nih.gov/ (15.8.2016).

. Widnes SF, Bakkebg T. Ikke bruk felleskatalogen

for informasjon om legemidler ved graviditet og
amming. RELIS. 2014. https://relis.no/
Publikasjoner/2014/Ikke_bruk_Felleskatalogen_
for_informasjon_om_legemidler_ved_graviditet_
eller_amming/ (23.6.2016).

. Friend S, Richman S, Bloomgren G et al. Evalua-

tion of pregnancy outcomes from the Tysabri®
(natalizumab) pregnancy exposure registry: a glo-
bal, observational, follow-up study. BMC Neurol
2016; 16: 150.

. Ebrahimi N, Herbstritt S, Gold R et al. Pregnancy

and fetal outcomes following natalizumab
exposure in pregnancy. A prospective, controlled
observational study. Mult Scler 2015; 21: 198-205.
Haghikia A, Langer-Gould A, Rellensmann G et al.
Natalizumab use during the third trimester of
pregnancy. JAMA Neurol 2014; 71: 891-5.

. Zhovtis Ryerson L, Frohman TC, Foley J et al.

Tidsskr Nor Legeforen nr. 20, 2016; 136

22.

23.

24.

25.

26.

27.

28.

29.

30.

Extended interval dosing of natalizumab in mul-
tiple sclerosis. J Neurol Neurosurg Psychiatry
2016; 87: 885-9.

Coles A. Newer therapies for multiple sclerosis.
Ann Indian Acad Neurol 2015; 18 (suppl 1): S30-4.
de Flon P, Gunnarsson M, Laurell K et al. Reduced
inflammation in relapsing-remitting multiple scle-
rosis after therapy switch to rituximab. Neurology
2016; 87: 141-7.

Thiel S, Langer-Gould A, Rockhoff M et al. Inter-
feron-beta exposure during first trimester is safe
in women with multiple sclerosis-A prospective
cohort study from the German Multiple Sclerosis
and Pregnancy Registry. Mult Scler 2016; 22:
801-9.

Herbstritt S, Langer-Gould A, Rockhoff M et al.
Glatiramer acetate during early pregnancy: A pro-
spective cohort study. Mult Scler 2016; 22: 810-6.
Legemiddelindustrien. Felleskatalogen.
www.felleskatalogen.no/medisin/
sok?sokord=Aubagio (15.9.2016).

Kieseier BC, Benamor M. Pregnancy outcomes fol-
lowing maternal and paternal exposure to terifluno-
mide during treatment for relapsing-remitting mul-
tiple sclerosis. Neurol Ther 2014; 3: 133-8.
Queisser-Luft A, Stolz G, Wiesel A et al. Malforma-
tions in newborn: results based on 30,940 infants
and fetuses from the Mainz congenital birth defect
monitoring system (1990-1998). Arch Gynecol
Obstet 2002; 266: 163-7.

Karlsson G, Francis G, Koren G et al. Pregnancy
outcomes in the clinical development program

of fingolimod in multiple sclerosis. Neurology
2014; 82: 674-80.

Jones B. Multiple sclerosis: Study reinforces need

32.

33.

34.

35.

36.

37.

CLINICAL REVIEW

for contraception in women taking fingolimod. Nat
Rev Neurol 2014; 10: 125.

. Dahl J, Myhr KM, Daltveit AK et al. Pregnancy,

delivery, and birth outcome in women with mul-
tiple sclerosis. Neurology 2005; 65: 1961-3.
Hellwig K. Pregnancy in multiple sclerosis. Eur
Neurol 2014; 72 (suppl 1): 39-42.

Pakpoor J, Disanto G, Lacey MV et al. Breastfeeding
and multiple sclerosis relapses: a meta-analysis.

J Neurol 2012; 259: 2246-8.

Hellwig K, Rockhoff M, Herbstritt S et al. Exclusive
Breastfeeding and the Effect on Postpartum Mul-
tiple Sclerosis Relapses. JAMA Neurol 2015; 72:
1132-8.

Hale TW, Siddiqui AA, Baker TE. Transfer of inter-
feron B-1ainto human breastmilk. Breastfeed Med
2012;7:123-5.

Almas S, Vance J, Baker T et al. Management

of Multiple Sclerosis in the Breastfeeding Mother.
Mult Scler Int 2016; 2016: 6527458,

Baker TE, Cooper SD, Kessler L et al. Transfer

of natalizumab into breast milk in a mother with
multiple sclerosis. J Hum Lact 2015; 31: 233-6.

Received 23 June 2016, first revision submitted
9 September 2016, accepted 23 September 2016.
Editor: Ketil Slagstad.

1729




<<
  /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 /OK
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /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 /Bicubic
  /ColorImageResolution 150
  /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 true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /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 true
  /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 (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 [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


