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Abstract

Background Chronic inflammatory demyelinating poly-
neuropathy (CIDP) is the most common treatable
acquired chronic polyneuropathy. Corticosteroids, plas-
mapheresis and intravenous immunoglobulins (IVIG)
have been shown to be effective in randomized con-
trolled clinical trials and IVIG is widely used as a first-
line initial and maintenance treatment for CIDP. Studies
in animal models of autoimmune diseases indicated that
the inhibitory Fc-gamma receptor FcyRIIB, expressed on
myeloid cells and B cells, is required for the anti-
inflammatory activity of IVIG.

Summary We found that untreated patients with CIDP,
compared to demographically matched healthy controls,
show lower FcyRIIB expression levels on naive B cells and
fail to upregulate or to maintain upregulation of FcyRIIB as
B cells progress from the naive to the memory compart-
ment. Furthermore, FcyRIIB protein expression is upregu-
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lated on B cells and monocytes following clinically
effective IVIG therapy suggesting that impaired expression
of the inhibitory FcyR in CIDP can, at least partially, be
restored by IVIG treatment. In B cells, FcyRIIB transduces
an inhibitory signal upon colligation with the B cell
receptor, thereby preventing B cells with low affinity or
self-reactive receptors from entering the germinal center
and becoming IgG positive plasma cells. Our data suggest
that this late B cell differentiation checkpoint is impaired in
CIDP. Modulating FeyRIIB function might be a promising
approach to efficiently limit antibody-mediated immunopa-
thology in CIDP.

Keywords Chronic inflammatory demyelinating
polyneuropathy - CIDP- intravenous immunoglobulin - IVIG

CIDP: Pathophysiological Aspects

Chronic inflammatory demyelinating polyneuropathy
(CIDP) is an acquired immune-mediated disease of the
peripheral nervous system. It is the most common form of a
heterogeneous group of immune-mediated and, in many
cases, well-treatable peripheral neuropathies [1]. The
estimated prevalence rate of CIDP differs between 1.61
and 8.9 per 100,000 [2, 3]. Although CIDP occurs at any
age, the peak incidence is between 40 and 60 years. The
most common form of CIDP causes symmetrical progres-
sive or relapsing weakness that affects proximal and distal
muscles with concomitant distal sensory involvement and
areflexia [4, 5].

Several mechanisms such as inflammation, demyelin-
ation, axonal damage, and repair mechanisms contribute
sequentially or simultaneously to the pathophysiology of
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CIDP. The disease is believed to be triggered and main-
tained by an immune response against yet unidentified
autoantigens within the peripheral nervous system. In
experimental in vivo models for autoimmune neuropathies,
such as experimental autoimmune neuritis (EAN), the
genetic background of the animal will determine the choice
of induction of immune response. Immunization with entire
myelin homogenates, the major myelin adhesion molecule
PO, the fatty acid binding protein P2, myelin basic protein,
or with gangliosides that are prevalent in axonal mem-
branes leads to the development of demyelinating or axonal
inflammatory neuropathies. Injection of myelin-reactive T
cells is sufficient to induce adoptive-transfer EAN in
susceptible hosts [6].

Proinflammatory T helper cell type 1 (Thl) signature
cytokines such as the chemokine receptor CXCR-3,
interferon-y inducible protein-10, and monokine induced
by interferon-y are detectable in sural nerve biopsies from
patients with CIDP and other autoimmune neuropathies [7].
This suggests that, similar to other autoimmune diseases,
Th1 cells orchestrate and maintain peripheral nerve damage
in CIDP.

Humoral immune responses are thought to play a crucial
role in mediating peripheral nerve damage and represent
important pharmacological targets in patients with CIDP.
Sera and immunoglobulin G (IgG) antibodies from patients
induce peripheral demyelination in host animals [8] and can
increase the permeability of the blood-nerve barrier and
impair nerve conduction in various models of peripheral
neuropathies [6]. Removal of humoral immune mediators
by plasma exchange therapy as well as through intravenous
immunoglobulin (IVIG) is considered first-line treatments
in patients with CIDP [9, 10].

Efficacy of IVIG in CIDP: Evidence from Clinical Trials

Corticosteroids, plasmapheresis, and IVIG have been
shown to be effective in short-term prospective randomized
controlled trials (RCTs). Rituximab, alemtuzumab, etaner-
cept, interferon-f3, interferon-, mycophenolate mofetil, or
stem cell transplants were efficacious in individual cases.
Plasma-exchange therapy and cyclophosphamide are usually
reserved for rapid progressive courses [1].

Although widely used in clinical practice, a significant
number of patients with CIDP do not respond to cortico-
steroids [11]. Moreover, long-term administration of corti-
costeroids is associated with numerous and potentially
severe side effects. IVIG proved to be safe and potent in
several RCTs in treatment-naive patients as well as in
steroid- or plasma-exchange nonresponders [10, 12—16]. Of
53 patients included in a short-term RCT [16], 30 were
treated with IVIG and 23 with placebo, the latter being
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clearly inferior. Hughes et al. [15] studied the effect of
IVIG (2 g/kg over 1 to 2 days) vs. steroids (60 mg/day
tapered to 10 mg/day) in a 6-week RCT crossover design.
The patients clearly improved in both treatment arms.
Although no significant difference could be detected
between both treatment regimens, a trend toward a better
response of IVIG was observed.

A recent clinical trial addressed short-term as well as
long-term effects of caprylate/chromatography purified
IVIG (IGIV-C) in comparison with placebo in CIDP
[10]. Patients received placebo or a loading dose of 2 g/kg
over 2 to 4 consecutive days, followed by regular
infusions of 1 g/kg over 1 to 2 days every 3 weeks for
up to 24 weeks. The primary outcome was the percentage
of patients who had maintained an improvement from
baseline to week 24. Patients who showed an improve-
ment and completed 24 weeks of treatment were eligible
to be randomly reassigned in a blinded 24-week extension
phase.

During the first period, 32 of 59 (54%) patients
treated with IGIV-C and 12 of 58 (21%) patients who
received placebo had an improvement according to a
clinical disability score (INCAT) that was maintained to
week 24 (treatment difference 33.5%; 95% CI, 15.4-51.7;
P=0.0002). During the extension phase, the participants
who continued to receive IGIV-C had a longer time to
relapse than the patients who were treated with placebo.
This indicated prolonged benefits of maintenance treat-
ment with IVIG in those patients with CIDP who initially
responded to an IVIG loading dose. Thus, several
prospective placebo-controlled clinical trials have demon-
strated consistently that administration of IVIG improves
neurologic disability and provides long-term benefits to
patients with CIDP.

Anti-inflammatory Effects of IVIG: Fc is the Key

An IVIG preparation consists of the pooled serum IgG
fraction from thousands of donors. Many mechanisms
have been proposed to be involved in the anti-
inflammatory activity of this therapeutic agent. Broadly
speaking, these can be divided into two major path-
ways: either dependent on the F(ab), or the Fc fragment
of the IgG molecule. CD95-specific antibodies, for
example, have been reported to be present in IVIG
preparations and might interfere with the proapoptotic
pathways essential for the pathology involved in a
variety of skin-blistering diseases such as toxic epider-
mal necrolysis [17].

For most cases where suitable in vivo model systems
were available, however, there is clear evidence that the
IgG Fc fragment is the predominant mediator of the anti-
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inflammatory activity. Thus, in animal models of immune
thrombocytopenic purpura (ITP), rheumatoid arthritis, and
nephritis, the Fc fragment but not the F(ab), fragment
interfered with autoantibody-triggered inflammation [18-20].
Similarly, the isolated IVIG Fc fragment prevented platelet
depletion in human ITP patients, thus supporting the
general importance of this Fc-dependent anti-inflammatory
pathway [21].

Immunoglobulin G antibodies can trigger two major pro-
inflammatory pathways via their Fc fragment. First, they
can initiate activation of the complement pathway, which
results in the generation of the proinflammatory anaphyla-
toxins C3a and C5a, and the lytic membrane attack
complexes [22]. Second, IgG autoantibodies can cross-
link cellular Fc receptors specific for IgG (FcyRs) that are
present on most innate immune effector cells, including
neutrophils, mast cells, and macrophages.

The family of FcyRs consists of several activating
members (FcyRIA, TTA, IIC, and IIIA in humans; FcyRI,
III, and IV in mice) and one inhibitory member (FcyRIIB),
which are coexpressed on most innate immune effector
cells. Thus, immune complexes will trigger both activating
and inhibitory signalling pathways. Depending on the
affinity of the different IgG subclasses for the inhibitory
and the activating FcyRs, a more or less pronounced response
will be initiated [23].

In addition to cells of the innate immune system, the
inhibitory FcyRIIB is also expressed on B cells in which it
transduces an inhibitory signal upon colligation with the B
cell receptor. This action prevents B cells with low affinity
or self-reactive receptors from entering the germinal center
and becoming IgG-positive plasma cells [24]. Mice lacking
FcyRIIB expression spontaneously develop autoimmune
disease [25], and restoration of decreased FcyRIIB expres-
sion on activated B cells in autoimmune-susceptible mice
restores immunological tolerance [24]. Autoimmune-prone
mouse strains such as BXSB, NOD, and NZM carry a
promoter polymorphism in the FcyRIIB gene that results in
decreased protein expression [26]. Decreased FcyRIIB
expression or nonfunctional FcyRIIB variants have been
shown to be associated with the development and severity
of systemic lupus erythematosus in several human popula-
tions [24, 27]. Notably, this inhibitory receptor is required
for anti-inflammatory activity of IVIG because disruption
of this protein by genetic deletion or via blocking anti-
bodies reverses the therapeutic effects of IVIG in a variety
of autoimmune animal models [19, 28-30].

Taken together, the inhibitory Fc-gamma receptor
FcyRIIB plays a critical role in the balance of tolerance
and autoimmunity and is required for the anti-inflammatory
activity of IVIG in a variety of murine disease models. Less
well understood, however, is the function of FcyRIIB and
its regulation by IVIG in human autoimmune diseases.

Mechanisms of IVIG in CIDP

To address the function of FcyRIIB in an antibody-
mediated IVIG-responsive human disease, we determined
the expression profile of FcyRIIB on peripheral blood
monocytes and B cells and explored its regulation follow-
ing IVIG therapy as a possible pathomechanism in patients
with CIDP [31].

We found that untreated patients with CIDP, compared
with demographically matched healthy controls, showed
consistently lower B cell expression levels of FcyRIIB. The
reduction in FcyRIIB expression was stronger in the
CD19°CD27" memory compared with the CD19'CD27°
naive B cell compartment. This was due to a failure of
patients with CIDP to upregulate or to maintain upregula-
tion of FcyRIIB as B cells became memory cells. FcyRIIB
expression was unchanged in CD14" blood myeloid cells.
Next, we determined FcyRIIB expression levels on circulat-
ing monocytes and B cells in treatment-naive patients with
CIDP before and 2 to 3 weeks following clinically effective
IVIG administration (2 g/kg body weight over 5 days).
Compared with baseline levels, IVIG led to a significant
upregulation of FcyRIIB expression on naive B cells,
memory B cells, and to a lesser degree, blood monocytes
in most of the patients. This indicates that the impaired
expression of the inhibitory FcyRIIB in CIDP can, at least
partially, be restored by clinically effective IVIG treatment.

Furthermore, these findings suggest that results obtained
in murine model systems with respect to the mechanism of
IVIG activity in vivo might be transferable to humans.
These data also suggest that FcgRIIB expression mediates
immunomodulatory effects of IVIG in CIDP by raising the
activation threshold for B lineage and myeloid cells.

Outlook

New data from mouse models of rheumatoid arthritis
suggest that certain IgG glycosylation variants might be of
great importance for FcgRIIB binding and the anti-
inflammatory activity of IVIG. Glycosylation of IgG-Fc
contributes both to the stability and biological activity of
antibody molecules and is essential for effector functions
mediated through FcR. IgG and other immunoglobulin
isotypes are composed of an amino acid backbone that
contains a sugar moiety attached to an asparagine 297
residue in the antibody constant region (N297) [32]. This
moiety consists of a heptameric core sugar structure with
variable amounts of branching and terminal sugar residues
such as galactose, sialic acid (SA), N-acetylglucosamine,
and fucose. The importance of IgG glycosylation is high-
lighted by the loss of therapeutic activity of deglycosylated
IVIG preparations [30]. Conversely, IVIG preparations and
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isolated Fc fragments enriched for terminal SA residues have
more than a tenfold higher anti-inflammatory activity [33].

More than 30 different antibody glycovariants have been
detected in human serum, with about 25% of them located
in the IgG-GO glycoform, that is, without terminal SA or
galactose residues. Notably, [gG-GO glycoforms are mark-
edly increased in patients with rheumatoid arthritis [34].
Especially during acute disease phases, a significant
reduction in terminal SA residues in serum and antigen-
specific antibodies can be observed, and the IgG-GO
glycovariant constitutes more than 50% of serum IgG
[34]. Similar observations were made in experimental
models of other autoimmune diseases [30, 35-39].

Thus, investigating Fc glycosylation in patients with
CIDP as well as in other autoimmune diseases with a strong
humoral immune component could provide new insights
into mechanisms of antibody-mediated tissue damage.
Although there are still many open questions regarding
the mechanisms of this novel pathway, clinical trials to test
the safety and therapeutic efficacy of SA-rich IVIG are
currently being initiated. These trials might provide
important information about the function of IgG glycosyl-
ation in the human immune system.

References

1. Koller H, Kieseier BC, Jander S, Hartung HP. Chronic inflammatory
demyelinating polyneuropathy. N Engl J Med. 2005;352:1343-56.

2. Rajabally YA, Simpson BS, Beri S, Bankart J, Gosalakkal JA.
Epidemiologic variability of chronic inflammatory demyelinating
polyneuropathy with different diagnostic criteria: study of a UK
population. Muscle Nerve. 2009;39:432-8.

3. Laughlin RS, Dyck PJ, Melton III LJ, Leibson C, Ransom J, Dyck
PJ. Incidence and prevalence of CIDP and the association of
diabetes mellitus. Neurology. 2009;73:39-45.

4. Dyck PJ, Lais AC, Ohta M, Bastron JA, Okazaki H, Groover RV.
Chronic inflammatory polyradiculoneuropathy. Mayo Clin Proc.
1975;50:621-37.

5. Saperstein DS, Katz JS, Amato AA, Barohn RJ. Clinical spectrum
of chronic acquired demyelinating polyneuropathies. Muscle
Nerve. 2001;24:311-24.

6. Meyer zu Horste G, Hartung HP, Kieseier BC. From bench to
bedside—experimental rationale for immune-specific therapies in
the inflamed peripheral nerve. Nat Clin Pract Neurol. 2007;3:198—
211.

7. Kieseier BC, Tani M, Mahad D, Oka N, Ho T, Woodroofe N, et al.
Chemokines and chemokine receptors in inflammatory demyelin-
ating neuropathies: a central role for IP-10. Brain. 2002;125:823—
34.

8. Yan WX, Taylor J, Andrias-Kauba S, Pollard JD. Passive transfer
of demyelination by serum or IgG from chronic inflammatory
demyelinating polyneuropathy patients. Ann Neurol. 2000;47:765—
75.

9. Dalakas MC. Mechanisms of action of IVIg and therapeutic
considerations in the treatment of acute and chronic demyelinating
neuropathies. Neurology. 2002;59:S13-21.

10. Hughes RA, Donoftio P, Bril V, Dalakas MC, Deng C, Hanna K,
et al. Intravenous immune globulin (10% caprylate-chromatography

@ Springer

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

purified) for the treatment of chronic inflammatory demyelinating
polyradiculoneuropathy (ICE study): a randomised placebo-
controlled trial. Lancet Neurol. 2008;7:136-44.

Tackenberg B, Lunemann JD, Steinbrecher A, Rothenfusser-
Korber E, Sailer M, Bruck W, et al. Classifications and treatment
responses in chronic immune-mediated demyelinating polyneur-
opathy. Neurology. 2007;68:1622-9.

van Doorn PA, Brand A, Strengers PF, Meulstee J, Vermeulen M.
High-dose intravenous immunoglobulin treatment in chronic
inflammatory demyelinating polyneuropathy: a double-blind,
placebo-controlled, crossover study. Neurology. 1990;40:209—12.
Vermeulen M, van Doorn PA, Brand A, Strengers PF, Jennekens
FG, Busch HF. Intravenous immunoglobulin treatment in patients
with chronic inflammatory demyelinating polyneuropathy: a
double blind, placebo controlled study. J Neurol Neurosurg
Psychiatry. 1993;56:36-9.

Hahn AF, Bolton CF, Zochodne D, Feasby TE. Intravenous
immunoglobulin treatment in chronic inflammatory demyelinating
polyneuropathy. A double-blind, placebo-controlled, cross-over
study. Brain. 1996;119:1067-77.

Hughes R, Bensa S, Willison H, Van den Bergh P, Comi G, Illa I,
et al. Randomized controlled trial of intravenous immunoglobulin
versus oral prednisolone in chronic inflammatory demyelinating
polyradiculoneuropathy. Ann Neurol. 2001;50:195-201.

Mendell JR, Barohn RJ, Freimer ML, Kissel JT, King W,
Nagaraja HN, et al. Randomized controlled trial of IVIg in
untreated chronic inflammatory demyelinating polyradiculoneur-
opathy. Neurology. 2001;56:445-9.

Viard I, Wehrli P, Bullani R, Schneider P, Holler N, Salomon D, et al.
Inhibition of toxic epidermal necrolysis by blockade of CD95 with
human intravenous immunoglobulin. Science. 1998;282:490-3.
Bruhns P, Iannascoli B, England P, Mancardi DA, Fernandez N,
Jorieux S, et al. Specificity and affinity of human Fcgamma
receptors and their polymorphic variants for human IgG sub-
classes. Blood. 2009;113:3716-25.

Kaneko Y, Nimmerjahn F, Madaio MP, Ravetch JV. Pathology
and protection in nephrotoxic nephritis is determined by selective
engagement of specific Fc receptors. J Exp Med. 2006;203:789-97.
Samuelsson A, Towers TL, Ravetch JV. Anti-inflammatory
activity of IVIG mediated through the inhibitory Fc receptor.
Science. 2001;291:484-6.

Debre M, Bonnet MC, Fridman WH, Carosella E, Philippe N,
Reinert P, et al. Infusion of Fc gamma fragments for treatment of
children with acute immune thrombocytopenic purpura. Lancet.
1993;342:945-9.

Carroll MC. The complement system in regulation of adaptive
immunity. Nat Immunol. 2004;5:981-6.

Nimmerjahn F, Ravetch JV. Divergent immunoglobulin g subclass
activity through selective Fe receptor binding. Science. 2005;310:1510-2.
Nimmerjahn F, Ravetch JV. Fcgamma receptors as regulators of
immune responses. Nat Rev Immunol. 2008;8:34-47.

Bolland S, Ravetch JV. Spontaneous autoimmune disease in Fc
(gamma)RIIB-deficient mice results from strain-specific epistasis.
Immunity. 2000;13:277-85.

Pritchard NR, Cutler AJ, Uribe S, Chadban SJ, Morley BJ, Smith
KG. Autoimmune-prone mice share a promoter haplotype
associated with reduced expression and function of the Fc receptor
FcgammaRII. Curr Biol. 2000;10:227-30.

Mackay M, Stanevsky A, Wang T, Aranow C, Li M, Koenig S,
et al. Selective dysregulation of the FcgammallB receptor on
memory B cells in SLE. J Exp Med. 2006;203:2157—64.
Samuelsson A, Towers TL, Ravetch JV. Anti-inflammatory
activity of IVIG mediated through the inhibitory Fc receptor.
Science. 2001;291:484-6.

Bruhns P, Samuelsson A, Pollard JW, Ravetch JV. Colony-
stimulating factor-1-dependent macrophages are responsible for IVIG



J Clin Immunol (2010) 30 (Suppl 1):S65-S69

S69

30.

31.

32.

33.

34.

protection in antibody-induced autoimmune disease. Immunity.
2003;18:573-81.

Kaneko Y, Nimmerjahn F, Ravetch JV. Anti-inflammatory activity
of immunoglobulin G resulting from Fc sialylation. Science.
2006;313:670-3.

Tackenberg B, Jelcic I, Baerenwaldt A, Oertel WH, Sommer N,
Nimmerjahn F, Liinemann JD. Impaired inhibitory Fcgamma
receptor IIB expression on B cells in chronic inflammatory
demyelinating polyneuropathy. Proc Natl Acad Sci U S A.
2009;106:4788-92.

Arnold JN, Wormald MR, Sim RB, Rudd PM, Dwek RA. The
impact of glycosylation on the biological function and structure of
human immunoglobulins. Annu Rev Immunol. 2007;25:21-50.
Anthony RM, Nimmerjahn F, Ashline DJ, Reinhold VN, Paulson
JC, Ravetch JV. Recapitulation of IVIG anti-inflammatory activity
with a recombinant IgG Fc. Science. 2008;320:373—6.

Malhotra R, Wormald MR, Rudd PM, Fischer PB, Dwek RA, Sim
RB. Glycosylation changes of IgG associated with rheumatoid

35.

36.

37.

38.

39.

arthritis can activate complement via the mannose-binding
protein. Nat Med. 1995;1:237-43.

Nimmerjahn F, Anthony RM, Ravetch JV. Agalactosylated IgG
antibodies depend on cellular Fc receptors for in vivo activity.
Proc Natl Acad Sci U S A. 2007;104:8433-7.

Rademacher TW, Williams P, Dwek RA. Agalactosyl glycoforms
of IgG autoantibodies are pathogenic. Proc Natl Acad Sci U S A.
1994;91:6123-7.

Mizuochi T, Hamako J, Nose M, Titani K. Structural changes in
the oligosaccharide chains of IgG in autoimmune MRL/Mp-Ipr/lpr
mice. J Immunol. 1990;145:1794-8.

Matsumoto A, Shikata K, Takeuchi F, Kojima N, Mizuochi T.
Autoantibody activity of IgG rheumatoid factor increases with
decreasing levels of galactosylation and sialylation. J Biochem.
2000;128:621-8.

Bond A, Cooke A, Hay FC. Glycosylation of IgG, immune
complexes and IgG subclasses in the MRL-Ipr/lpr mouse model of
rheumatoid arthritis. Eur J Immunol. 1990;20:2229-33.

@ Springer



	Mechanisms of IVIG Efficacy in Chronic Inflammatory Demyelinating Polyneuropathy
	Abstract
	Abstract
	Abstract
	CIDP: Pathophysiological Aspects
	Efficacy of IVIG in CIDP: Evidence from Clinical Trials
	Anti-inflammatory Effects of IVIG: Fc is the Key
	Mechanisms of IVIG in CIDP
	Outlook
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. 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 on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


