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Contemporary advances in the understanding of
immunology and histopathologic profiling have aug-
mented current knowledge by elucidating a central
role of exaggerated trafficking of circulating 
mononuclear cells (T cells, B cells, and macrophages)
across brain and spinal cord endothelium, mediated by
the interaction of specific families of adhesion mole-
cules. Specifically, we now understand that circulating
mononuclear cells express an adhesion molecule
receptor, very late antigen 4 (VLA-4). This cell surface
receptor binds to vascular cell adhesion molecule
(VCAM), which is expressed on the surface of brain and
spinal cord endothelium. Whereas small amounts of
VCAM are normally expressed on microvessels, the
expression of VCAM is upregulated in MS. Upon physi-
cal stabilization of these cells at the blood vessel walls,
enzymes (eg, matrix metalloproteinases, or MMPs) are
released that can digest basement membrane collagen
and fibronectin to facilitate the trafficking of lympho-
cytes into the CNS.2

During this process, a breach in the integrity of the
blood–brain barrier  (disruption of endothelial tight
junctions) occurs, with consequent CNS inflammation
and edema. The entering inflammatory cells orchestrate
a series of injury cascades mediated by antibodies,
chemokines, cytokines, free radicals, and superoxides.
These processes culminate in changes in tissue archi-
tecture, including demyelination, axonal transection,
oligodendrocyte damage and loss, and gliosis (the prin-
cipal component of “sclerosis”). 

ultiple sclerosis (MS) is widely

recognized as the most common

disabling neurologic disorder

of young people, affecting about

350,000 to 500,000 Americans. MS is

typically characterized by attacks of 

neurologic dysfunction targeting any

part of the central nervous system (CNS)

and producing a myriad of symptomatic

complaints. The 4 clinical subtypes of

MS are relapsing–remitting, primary

progressive, secondary progressive, and

progressive–relapsing. Since the time of

Charcot and his contemporaries, MS has

been clinically characterized as a lifelong 

multiphasic disorder (multiple attacks in

“space and time”) and pathologically

indicated by the disruption of myelin,

with only relative preservation of 

the axonal cylinders.1
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Table. Practice Pearls

This complex and authentic vignette underscores a
number of important practice pearls:

• Most patients with a CIS already have disseminated
lesions on MRI.

• Do not hesitate to offer IFN or glatiramer acetate
therapy at the earliest period when you diagnose a
CIS or MS.

• Be assertive in educating patients about what they
have and what you are calling it. A working diagno-
sis is appropriate. When working diagnoses no
longer work, explore alternatives to identify a diag-
nosis that does.

• Evidence-based studies support intervention with
IFN treatment (Avonex, Rebif, Betaseron) at the time
of CIS.

• Carefully exclude other conditions.
• Inform and educate patients about what occult, sub-

clinical lesions signify. 
• Other conditions can, and do, develop in patients

with MS.
• Do not be afraid to reconsider the diagnosis.
• Consider adherence as a factor in the selection of

treatment.
• Consider the risk for the development of neutralizing

antibodies in the selection of early treatment.
Clinical and radiographic progression of disease is
influenced by the presence of neutralizing antibod-
ies. Do not forget this. This phenomenon is evidence-
based and now established (although clinicians
should avoid testing for the first year of IFN therapy
because neutralizing antibodies take about 12
months to develop).

• Do not forget to assess treatment adherence at each
office visit.

• Do not confirm breakthrough disease or intensify ther-
apy until treatment adherence has been established.

• Do not have a myopic, short-term view of the treat-
ment objectives. MS is a lifelong disease that requires
effective and persistently acting therapy.

• A diagnosis of MS remains a clinical one.
• MRI should not be used in a vacuum.
• New MRI activity in a patient who is clinically stable

confirms active disease. Define MRI breakthrough in
each individual patient. Do not get stuck on chang-
ing monotherapy when MRI activity continues.
Consider combination therapy and an assessment of
anti-IFN antibodies.

• Do not listen to industry rhetoric. Read the data for
yourself.

• Steroids are a good first choice for adjunctive
therapy.

• Both I.V. and oral routes of steroid administration are
appropriate (no evidence-based data favor 1 over the
other, and the pharmacodynamics and pharmaco-
kinetics are actually similar).

• Do not forget to perform regular surveillance labora-
tory studies.

• Do not forget to discuss expectations of what is to be
derived from combination therapy.

• Education beginning at the onset of disease is crucial.
• Neurologic symptoms in the context of an infection

do not necessarily mean that the patient has a 
pseudoexacerbation. The patient may have both an
infection and a new attack of MS.

• Establishing reasonable expectations of what is to be
derived from therapy is important … we cannot prom-
ise a favorable outcome. Do not pretend to know
what will happen. It will only get you into trouble.

• Patients with newly diagnosed MS are at risk for
denial and nonadherent behavior.

• Establishing easy access to patient and family educa-
tion is part of the quality of care.

• Do not promise that “all will be fine,” and do not pre-
dict doom and gloom; you cannot predict the future
of an individual patient.

• Do not forget to reassure patients that you will not
quit if they will not quit.

• Make sure to indicate that if the initial care plan is not
effective, changes can be made.

• Natalizumab reduces attacks by about 70%, new brain
lesions by about 90%, and progression of disability by
about 50%. Patients treated with natalizumab have
been shown to experience improvements in validated
quality-of-life measures.

• Natalizumab has been associated with JC virus–
mediated PML when used in combination with other
immune modulators. It can be, and has been, lethal.
As such, the drug should not be administered in con-
junction with any other long-term immune-modulat-
ing therapy.

• Natalizumab is generally used in those patients not
deriving enough benefit from current first-line thera-
py. There are exceptions. Those with very active early
disease who might require intensive chemotherapy or
combination treatment might just as well and just as
safely/dangerously benefit from natalizumab
monotherapy.

• Natalizumab-treated patients should be followed very
carefully (potentially every 3 months).

• No guideline is available with respect to surveillance
imaging or virus testing in natalizumab-treated
patients. In our practice, we perform MRI of the brain
and JC virus tests at baseline, imaging studies at 
6-month intervals, and JC virus testing quarterly.

• Antibodies can develop in natalizumab-treated
patients that clearly have been shown to abrogate
efficacy. Most antibodies emerge in 12 to 24 weeks;
half of these patients revert to negative status and
derive full benefit from the treatment.

• Although this article has not addressed the myriad of
symptom issues in MS, it has delineated how the clini-
cian must treat each patient who has MS as an indi-
vidual according to evidence-based practices, with a
keen eye for individual pathology. This part of prac-
tice is crucial to optimizing quality of life and is most
important to our deserving patients.

CIS, clinically isolated syndrome; IFN, interferon; MRI, magnetic resonance imaging; MS, multiple sclerosis; PML, progressive multifocal
leukoencephalopathy
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The FDA has approved 6 disease-modifying therapies
for the treatment of relapsing forms of MS. The β-inter-
ferons (IFNs) are a class of naturally occurring agents
that have a multitude of effects on immune system func-
tion, including the ability to reduce adhesion, inhibit
MMPs, and promote the expression of regulatory
cytokines.2 These agents (interferon beta-1a [Avonex,
Biogen Idec; Rebif, Serono/Pfizer] and interferon beta-
1b [Betaseron, Bayer HealthCare]) have been demon-
strated to reduce the risk for attacks of MS, the severity
of such attacks, and the development of new lesions on
magnetic resonance imaging (MRI). These agents also
appear to exert modest effects in reducing the progres-
sion of disease. 

Glatiramer acetate (Copaxone, Teva Neuroscience)
is a random synthetic polymer that has been shown to
orchestrate the development of regulatory T lympho-
cytes, which are hypothesized to be important for
“balancing” the mechanisms of immune activation
and immune suppression.3 This agent has been shown
to reduce both exacerbations of MS and disease activ-
ity on MRI.

Mitoxantrone is a chemotherapeutic agent that is
approved for the treatment of worsening of the 
relapsing forms of MS, including relapsing–remitting,
secondary progressive, and progressive–relapsing MS.
This agent has been shown to reduce both clinical and
radiographic aspects of disease activity, but in light of
its potential to produce a vacuolar cardiomyopathy that
can compromise the cardiac ejection fraction, it can be
administered only up to a maximum dose4-6 of 
140 mg/m2. This agent also appears to be associated
with a higher risk for leukemia than that observed in the
general population. Given these potentially serious
adverse events, mitoxantrone is generally reserved for
use as a temporizing treatment in patients exhibiting
severe inflammatory activity, in an attempt to induce
disease stabilization or remission. 

Natalizumab (Tysabri, Elan/Biogen Idec), a selective
adhesion molecule inhibitor (an anti–VLA-4 antibody)
has been demonstrated to dramatically reduce both
cell trafficking and clinical and radiographic evidence
of MS disease activity.7,8

The early phase of relapsing MS is associated with
exacerbations and inflammatory brain lesions, whereas
the progressive phases are characterized by less
inflammation and a greater predominance of axonal
loss and brain and spinal cord atrophy in conjunction
with physical and intellectual deterioration. A major
advance in the diagnosis of MS has been the applica-
tion of MRI to identify disseminated inflammatory
demyelinating lesions within the brain and spinal cord.
Although a confirmed diagnosis continues to be a clin-
ical exercise based at least partly on the exclusion of
other conditions, the vast majority of patients present
with highly characteristic syndromes and features of
MRI that make the diagnosis straightforward.

At the time of the first attack—or the so-called clin-
ically isolated syndrome (CIS)—the vast majority of

patients already show unmistakable evidence of the
neuroradiographic signature of MS (MRI lesions with
characteristic profiles and locations).9 These observa-
tions, coupled with evidence that IFN treatment at the
time of CIS significantly reduces future clinical and
radiographic evidence of disease activity, have
changed the diagnostic rubric from multiple clinical
events in “space and time” to a preemptive approach
at the time of a single clinical attack when evidence of
multiple radiographic attacks cannot be explained by
an alternative etiology.10-13

Strong class I evidence from clinical trials (eg, the
ETOMS [Early Treatment of Multiple Sclerosis] trial,
CHAMPS [Controlled High Risk Subjects AVONEX
Multiple Sclerosis Prevention Study], and the BENEFIT
[Betaseron in Newly Emerging Multiple Sclerosis for
Initial Treatment] trial) indicates that it is appropriate
to render a “working diagnosis” of MS at the time of
the first attack and to recommend disease-modifying
therapy with IFN at that time.10-13 In addition, clinicians
have become substantially more sophisticated in man-
aging ongoing disease activity despite treatment, and
in applying the multidisciplinary approach to mitigate
MS-related symptoms (not the subject of this article).

Case Study: Jennifer
The following vignette illustrates a practical

approach to using disease-modifying therapy in MS
patients, and how to troubleshoot when disease activ-
ity persists. The interventions discussed are not pre-
sented as the correct or best options; instead, the case
describes a very challenging young patient and the
pathway that was navigated in an attempt to control
her MS disease activity. Although some decisions may
be supported by evidence-based medicine, much of
what is done in actual practice is more akin to art than
science (Table). This vignette is no exception.

Jennifer is a highly accomplished 16-year-old high
school junior and soccer player who had been healthy
until August 2002. At that time, she sought medical
attention from her pediatrician after she awoke with
numbness from her waist to her toes in a circumferen-
tial pattern. Sensation to the passage of urine and stool
was reduced. She denied weakness or a change in gait
except when walking in dim lighting, at which point she
noted some instability. The examination showed senso-
ry loss in the trunk and legs with a T10 sensory level.
The reflexes were brisk and the toes were down. The
only other finding was pallor of the right optic disc.

When specifically queried about past visual prob-
lems, Jennifer denied any acute event or change, but
she did describe transient blurred vision and color
changes in the right eye at soccer practice in the heat
(for the last 2 years), which easily resolved with the
ingestion of ice cold Gatorade or water (consistent
with Uhthoff’s phenomenon). This may have been evi-
dence of occult disease activity affecting the anterior
visual system (signifying subclinical optic neuropathy).
An MRI of the spinal cord revealed a midthoracic
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gadolinium-enhancing plaque with mild edema span-
ning 2 segments. Lesions were also identified in the
deep cerebral white matter, corpus callosum, and
periventricular zones. None of these were enhancing
(signifying that they were not new, or at least not
hyperacute, because enhancement generally lasts only
a few weeks to a few months in most inflammatory
demyelinating lesions).

A series of laboratory studies failed to reveal an
alternative etiology. Treatment with high-dose steroids
(by an I.V. or oral route of administration) was dis-
cussed. It was decided to treat with oral dexametha-
sone at a dosage of 80 mg twice daily, taken with
breakfast and lunch for 3 days with no taper. Jennifer
rapidly recovered over 1 week. A follow-up MRI of the
spinal cord 2 weeks later showed complete resolution
of enhancement. After extensive discussion, the “work-
ing” diagnosis of MS was confirmed, and it was recom-
mended that Jennifer start therapy with IFN-beta.
After instruction about injection and intensive educa-
tion concerning potential side effects and the impor-
tance of adherence, she was titrated to a full IFN dose
over 4 weeks. She used a long-acting form of naprox-
en for side effects. Jennifer described only some post-
injection “migraine” the morning after her shots. Oral
triptan was added, to be taken 1 hour before the injec-
tions. This eradicated the headaches.

The results of surveillance laboratory tests (eg, liver
function, complete blood cell count, and thyroid-stim-
ulating hormone level) were normal, and repeat brain
MRIs at 6 and 12 months were unchanged. She denied
any depression. At 14 months after starting treatment,
Jennifer presented with a left optic neuritis. She was
emphatic about her complete adherence to treatment
and described pain and visual loss on the left side. An
MRI of the brain showed a gadolinium-enhancing lesion
of the left optic nerve on T1 (longitudinal relaxation
time) fat-suppressed coronal views. The MRI also
showed 6 new deep white matter brain lesions on
FLAIR (fluid attenuated inversion recovery) and T2
(transverse relaxation time) sequences, 1 of which was
periventricular and associated with enhancement. She
was treated with oral steroids once again and recov-
ered to nearly her baseline level of visual function over
about a month. An IFN-neutralizing antibody test was
performed and found to be positive at 1:40 titer. It was
decided to continue therapy and recheck the titer in 
3 months to determine its trajectory. The next titer was
increased at 1:120. At that time, Jennifer was further
educated about the significance of elevated and per-
sistent anti-IFN antibody titers and that such antibodies
cross-react with all 3 IFN preparations (scientifically
based). It was therefore decided to stop the IFN and
instead start daily glatiramer acetate.

Jennifer was maintained on daily subcutaneous treat-
ment without any side effects except for some transient
lumps at the injection site. Given the recent activity, and
the time necessary for glatiramer acetate to significant-
ly reduce MRI activity, an oral pulse of 80 mg of dexa-

methasone twice daily was recommended, taken with
breakfast and lunch 1 day per month for 6 months, at
which time the steroids were stopped.

Jennifer did very well until January 2005, at which
time she presented with profound fatigue, bladder
urgency, urge incontinence, and subtle but definite
weakness in the right leg and arm. A urine culture
revealed a urinary tract infection, which was treated
with antibiotics. This was in fact a pseudoexacerbation;
however, we also identified a new enhancing plaque
within the spinal cord at C5-7 (infections can in fact
trigger new exacerbations, so it is important not to
assume that infection is the cause of novel or persist-
ent neurologic symptoms—the patient may have both
an infection and an exacerbation).

Jennifer came to the clinic with a copy of the
Archives of Neurology series on whether neuromyelitis
optica (NMO; Devic’s disease) is MS. Despite counsel-
ing that her brain lesions were classic for MS, she was
emphatic that such abnormalities could be associated
with NMO (her course was mainly optic neuritis/
neuropathy and episodes of partial myelitis, and clas-
sic lesions of MS can occasionally occur in patients
with NMO). It was not thought that she had NMO
(optic neuritis and myelitis are the 2 most common
exacerbations in MS, and she had short-segment dis-
ease). A negative result of an NMO immunoglobulin G
assay confirmed this.

A new brain MRI revealed 3 new lesions, 1 of which
was gadolinium-enhancing. After intensive discussion,
adjunctive combination therapy was considered. The
team discussed using pulse intermittent steroids, aza-
thioprine, methotrexate, mycophenolate (CellCept,
Roche), I.V. immunoglobulin, plasma exchange, and
natalizumab. Ultimately, it was decided to add 1 g of
mycophenolate twice daily to her daily glatiramer
acetate. Surveillance laboratory tests and MRIs were
performed every 6 months, and Jennifer did well until
October 2006, at which time she presented with com-
plaints of cognitive slowing, insidious visual loss, recalci-
trant fatigue, difficulty reading, slow bilateral horizontal
eye tracking, and bladder hesitancy. An examination
showed a bilateral internuclear ophthalmoparesis (INO).
Once again, she reported nearly full adherence to glati-
ramer acetate and mycophenolate.

After intensive discussion with Jennifer and her par-
ents, it was decided to treat with a 5-day course of oral
dexamethasone at a dose of 80 mg twice daily taken
with breakfast and lunch. The team then sat down to
discuss how this patient with MS could have been man-
aged at a dedicated MS center and experienced so
much activity despite multiple treatment regimens. We
were honest in communicating that the management of
an individual patient is not a clinical trial or a statistical
activity, but rather an art form. I indicated that I could
not promise a favorable outcome or predict the future,
but that I would not quit if Jennifer stayed with us. I also
counseled her on the advancements in our understand-
ing of MS and new therapeutic options. Based on these
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discussions, it was decided that Jennifer’s therapy
would be transitioned to monthly natalizumab. A pro-
tracted discussion ensued with respect to the benefits
and potential risks of natalizumab therapy, including
progressive multifocal leukoencephalopathy (PML).

To prepare for this change in treatment, we
stopped the mycophenolate, continued the glatiramer
acetate for 2 months, then stopped this agent and
started natalizumab in January 2007. We performed a
baseline MRI of the brain for benchmark purposes and
polymerase chain reaction testing for JC/BK viral
DNA in plasma to exclude the presence of JC virus
before starting treatment with this agent (the result
was negative). Jennifer did well with the first I.V. natal-
izumab infusion but experienced an infusion reaction
at the time of the second despite the use of an anti-
histamine and acetaminophen. We discussed the
association of infusion reactions and the development
of neutralizing antibodies.

Three months after the start of treatment with
natalizumab, we tested Jennifer for the presence of
anti-natalizumab antibody, and the result was posi-
tive. We indicated that antibodies develop in 9% of
patients treated with this drug (at between 12 and 24
weeks) but that two-thirds of the patients then revert
to a negative status and seem to derive as much ben-
efit as those in whom antibodies do not develop. By
April 2007, we rechecked the antibody status and
found it to be negative. We saw Jennifer back in the
clinic in July. She described an amazing transforma-
tion. Her fatigue and depression had vanished, her
cognitive capabilities had greatly improved, and her
vision had improved in both eyes. Follow-up MRI
showed interval stability. Our plan is to perform quar-
terly JC virus assays and periodic MRIs.

References
1. Charcot JM. Histologie de la sclérose en plaques. Gazette Hôpital

Civile Militaire. 1868;41.

2. Frohman EM, Raine C, Racke MK. Multiple sclerosis: the plaque
and its pathogenesis. N Engl J Med. 2006;354:942-955.

3. Karandikar NJ, Crawford MP, Ratts RB, et al. Glatiramer acetate
(Copaxone) therapy induces CD8+ T cell responses in patients
with multiple sclerosis. J Clin Invest. 2002;109:641-649.

4. Goodin D, Frohman  EM, Garmany  GP, et al. Disease modifying
therapies in multiple sclerosis. Neurology. 2002;58:169-178.

5. Corboy J, Goodin DS, Frohman EM. Disease modifying therapy in
mulitple sclerosis. Curr Treat Options Neurol. 2003;5:35-54.

6. Goodin DS, Arnason BG, Coyle PK, Frohman EM, Paty DW. The
use of mitoxantrone (Novantrone) for the treatment of multiple
sclerosis. Neurology. 2003;61:1332-1338.

7. Polman CH, O’Connor PW, Havrdova E, et al. A randomized,
placebo-controlled trial of natalizumab for relapsing multiple
sclerosis. N Engl J Med. 2006;354:899-910.

8. Rudick RA, Stuart WH, Calabresi PA, et al. Natalizumab plus
interferon beta-1a for relapsing multiple sclerosis. N Engl J Med.
2006;354:911-923.

9. Frohman E, Goodin D, Calabresi P, et al. The utility of MRI in sus-
pected MS. The Therapeutics and Technology Assessment
Committee of the American Academy of Neurology. Neurology.
2003;61:602-611.

10. Jacobs LD, Beck RW, Simon JH, et al. Intramuscular interferon
beta-1a therapy initiated during a first demyelinating event in
multiple sclerosis. CHAMPS Study Group. N Engl J Med.
2000;343:898-904.

11. Kinkel RP, Kollman C, O’Connor P, et al. IM interferon beta-1a
delays definite multiple sclerosis 5 years after a first demyelinat-
ing event. Neurology. 2006;66:678-684.

12. Comi G, Filippi M, Barkhof F, et al. Effect of early interferon
treatment on conversion to definite multiple sclerosis: a ran-
domised study. Lancet. 2001;357:1576-1582.

13. Kappos L, Polman CH, Freedman MS, et al. Treatment with inter-
feron beta-1b delays conversion to clinically definite and
McDonald MS in patients with clinically isolated syndromes.
Neurology. 2006;67:1242-1249.

INDEPENDENTLY  DEVELOPED BY  MCMAHON PUBL ISH ING50

MS cnsse_1207  12/11/07  12:36 PM  Page 50

Copyright ©
 2007 M

cM
ahon Publishing Group unless otherw

ise noted. 

All rights reserved. Reproduction in w
hole or in part w

ithout perm
ission is prohibited.



<<
  /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 /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /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 (Cadmus MediaWorks settings for Acrobat Distiller 8)
  >>
  /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


