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A

Response of recalcitrant generalized morphea to
intravenous immunoglobulins (IVIg): three cases
and a review of the literature

Background: Generalized morphea and eosinophilic fasciitis are
difficult-to-treat inflammatory and sclerosing skin diseases. Few cases
have been reported in which intravenous immunoglobulins were of
benefit, possibly owing to their immunomodulatory and antifibrotic
properties. Objectives: We present three new patients with generalized
morphea treated with intravenous immunoglobulins as well as a review
of the literature. Materials & Methods: Three hospitalized patients (two
men, age 66 and 65 years, respectively, and a 67-year-old woman)
with generalized morphea who received therapy for the first time are
described. Results: The three patients were treated with intravenous
immunoglobulins (1.5-2 g/kg body weight over three to four consecu-
tive days every four weeks). This was combined with corticosteroid pulse
therapy in all patients, methotrexate in two patients and mycophenolate
mofetil in one patient, respectively. Marked and steady improvement of
skin sclerosis was evident in all patients, one to five months after treat-
ment initiation. No adverse events were observed. To date, there are 12
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reports of 16 patients with generalized morphea or eosinophilic fasciitis
treated with intravenous immunoglobulins. The treatment was highly
effective in the majority of patients (9/16) and yielded a favourable risk

profile. Conclusion: Our cases add to the hitherto limited evidence that
the administration of intravenous immunoglobulins in combination with
glucocorticoids and conventional immunosuppressive agents is a safe
and effective therapy against morphea. It seems appropriate to verify
these results in future high-quality studies.
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ircumscribed scleroderma, also called localized
scleroderma or morphea, is a spectrum of rare
sclerotic skin diseases with possible involvement

f adjacent structures such as fatty tissue, muscles, joints
nd bones, depending on the subtype and localization [1].
he generalized variant of circumscribed scleroderma is
iagnosed if at least three anatomical localizations are
ffected. The most common localizations are the trunk, the
highs and the lumbosacral region. Disabling pansclerotic

orphea and eosinophilic fasciitis (EF; Shulman’s syn-
rome) presents with extraordinary variants of scleroderma,
22
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hich are associated with significant impairment in activ-
ties of daily life and quality of life [1-3]. Long-standing
orphea also carries an increased risk of development of

utaneous squamous cell carcinoma [4]. Treatment of gen-
ralized morphea is challenging due to the rarity of the
isease, the heterogeneous clinical spectrum and the vari-
ble course of disease [2]. There are no approved therapies.

∗ These authors contributed equally
ized scleroderma, IVIg, eosinophilic fasciitis, Shul-

The German guidelines recommend treatment with
methotrexate and/or systemic glucocorticoids (particu-
larly as intravenous steroid pulse therapy) for generalized
morphea. Mycophenolate mofetil can be considered as
a treatment alternative to methotrexate [1]. Intravenous
immunoglobulins (IVIg) are applied for dermatologi-
cal autoimmune diseases and have been reported as an
alternative treatment approach compared to conventional
therapeutic measures for morphea/EF in a few case reports
and one small case series [2, 5].

Materials and methods
doi:10.1684/ejd.2021.4173

EJD, vol. 31, n◦ 6, November-December 2021

onse of recalcitrant generalized morphea to intravenous immunoglobulins (IVIg):
4/ejd.2021.4173

Patients with generalized morphea who were treated with
IVIg at the Dermatology Department of the University
Medical Center Göttingen for the first time in 2018 and
2019 were identified retrospectively and their medical
records were reviewed. Patients with evidence of sys-
temic sclerosis according to ACR/EULAR criteria were
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ot included. Data were extracted from medical records
ith regard to age, gender, disease duration, autoanti-
ody status, laboratory and histological results, previous
herapies, concomitant treatment, and clinical outcome.

literature search on PubMed was carried out to com-
ile published cases of generalized morphea/EF treated
ith intravenous immunoglobulins, using the search string

(morphea) OR (eosinophilic fasciitis)) AND ((IVIG) OR
intravenous immunoglobulin*)). This search strategy was
omplemented by backward and forward reference search-
ng of relevant publications. The study was performed
ccording to the principles of the Declaration of Helsinki
nd was approved by the local ethics committee [6].

esults

ase 1
66-year-old man presented with progressive skin scle-

osis on the trunk and extremities, pruritus, erythema and
edema, all of which had manifested approximately five
onths earlier (figure 1A). The patient also suffered from

emiparesis after a stroke and subarachnoid haemorrhage
0 and 8 years ago, respectively. Histopathology revealed
JD, vol. 31, n◦ 6, November-December 2021

pan-dermal and epidermotropic CD8-dominated T-cell
nfiltrate with sclerotic collagenous fibre bundles, while the
ascia was unremarkable. In the peripheral blood, inflam-
atory parameters were elevated and there was eosinophilia

933/�L, normal: <500/�L) and mild hypergammaglobu-
inaemia. Antibody diagnostics were inconspicuous except
or positivity of Ro-52 antibodies. MRI of the shoulder belt
howed an inflammatory affection of the superficial fascia

A B

igure 1. Clinical presentation of Patient 1. A) At initial presentatio
clerosis which restrained the patient’s flexibility of the joints (inco
mmunoglobulins resulted in marked improvement of sclerosis and
Time: 11:42 am

of the shoulder and trunk muscles on the left side without
affection of deep fascias. Pulmonary function test was unre-
markable. Based on clinical and histopathological findings,
generalized morphea was diagnosed. Corticosteroid pulse
therapy (dexamethasone at 100 mg/day for three days) and
treatment with IVIg (1.6 g/kg body weight administered
over three consecutive days) every four weeks was initiated.
In addition, the patient received lymphatic drainage treat-
ment, physiotherapy and compression of the lower legs. In
the interval between intravenous treatments, he was treated
with prednisolone starting with 0.5 mg/kg body weight day
tapered and weekly subcutaneous injections of methotrex-
ate (15 mg). Under therapy, the patient’s skin condition
showed a rapid and marked improvement with significant
softening of the skin after a month (figure 1B). Thus, treat-
ment with intravenous dexamethasone was reduced and
discontinued after a total of 10 cycles, and oral prednisolone
was gradually reduced and discontinued after 17 months.
Methotrexate was reduced to 7.5 mg/week. IVIg were
administered at the same dosage over the entire observation
period (22 months). The interval was gradually extended
to eight weeks. Treatment with IVIg was well tolerated
without any adverse events.

Case 2
823

A 67-year-old woman presented with a two-year his-
tory of progressive sclerosis on her trunk and extremities
(figure 2A, B). She also experienced hair loss on the fore-
arms and lower legs (figure 2C). Apart from an elevated
ANA titre (1:1.280), there were no laboratory abnormal-
ities. Histopathology was compatible with scleroderma.
Pulmonary function test was unremarkable. Generalized
morphea was diagnosed. Weekly subcutaneous injections

n, there was marked inflammation of the legs, accompanied by
mplete extension of the knees). B) Treatment with intravenous

joint flexibility (observation period: 22 months).
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Figure 2. Clinical presentation of Patient 2. Sclerosis of the
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eosinophilic fasciitis (table 1) [7-18]. Most patients had
egs (A, B) and alopecia of the forearms (C) before treatment
ith intravenous immunoglobulins. Nine months after initia-

ion of therapy with intravenous immunoglobulins, dramatic
egression of sclerosis (D, E) and resumption of hair growth
F) was visible.
24

f methotrexate at 15 mg had been initiated five months
rior to presentation at our hospital. We started treatment
ith corticosteroid pulses (dexamethasone at 80 mg/day

or three days every four weeks) and continued the therapy
ith methotrexate. In addition, the patient received lym-
Time: 11:42 am

phatic drainage and physiotherapy. There was no significant
clinical improvement after four cycles of dexamethasone
pulse therapy. Therefore, we switched immunosuppres-
sive therapy from methotrexate to mycophenolate mofetil
(2 g/day) and prednisolone (5 mg/day). In addition, we ini-
tiated treatment with IVIg (2 g/kg body weight) parallel to
the dexamethasone doses every four weeks. After approx-
imately five months, the skin condition began to improve
with significant softening of the skin and resumption of hair
growth on the forearms and lower legs (figure 2D-F). No
adverse events were reported. Continued improvement of
skin symptoms was reported at 13 months after initiation
of IVIg therapy.

Case 3
A 65-year-old man presented with pruritus and progressive
sclerosis of the trunk and extremities. The symptoms had
developed in the past year. Antibody diagnostics and labora-
tory examination were inconspicuous. Pulmonary function
test was unremarkable. Oesophagogastroduodenoscopy
and oesophageal manometry were without relevant find-
ings. Doxycycline, initially administered based on the
suspected clinical diagnosis of chronic cutaneous Lyme dis-
ease, did not improve symptoms. A skin sample was taken,
and the histological changes were compatible with gener-
alized morphea. Treatment with intravenous penicillin and
prednisolone at 20 mg/d were initiated and mobility in the
knees and elbows improved slightly as the skin had soft-
ened. Upon presentation at our clinic, an MRI of the left
forearm did not show evidence of fasciitis. We initiated
corticosteroid pulse therapy (dexamethasone at 100 mg/d
for three days every four weeks) and weekly subcutaneous
injections of methotrexate (10 mg). Treatment with pred-
nisolone (20 mg/d) was continued. The incidental diagnosis
of a pleomorphic adenoma of the parotid gland prompted
the cessation of methotrexate therapy. After resection of the
tumour, therapy with IVIg (1.5 g/kg body weight every four
weeks) and mycophenolate mofetil (2 g/day) was initiated
due to progression of sclerosis. Up to the present day (obser-
vation period: nine months under treatment with IVIg), the
skin condition has improved steadily, accompanied by a
significant improvement in joint mobility. Thus, the dosage
of dexamethasone and prednisolone was gradually reduced.
No adverse events were reported.

Discussion

Our cases extend the growing evidence that IVIg in com-
bination with glucocorticosteroids and/or steroid-sparing
agents are an effective and safe treatment for generalized
morphea. We identified only case reports and one small
case series on the use of IVIg for generalized morphea und
EJD, vol. 31, n◦ 6, November-December 2021

received previous therapy for morphea/EF, particularly with
systemic corticosteroids. IVIg were mostly administered in
monthly cycles at a dosage of 2 g/kg body weight over three
to five consecutive days. Treatment was combined in almost
all cases with corticosteroids and frequently with conven-
tional immunosuppressive therapy. IVIg were usually given
for at least six months. A significant improvement was
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oted in most patients (9/16 reported cases), while partial
esponse (4/16) or non-response (3/16) were observed less
requently [7-18]. Adverse events were not stated conclu-
ively in the majority of cases. Tkachenko and colleagues
rovide the largest cohort of patients with EF (n = 5) [16].
he authors report complete clinical response in three out
f five patients and partial clinical response in the remain-
ng two patients with improvement of functional limitation
n all affected patients and good tolerability of treatment
16]. In line with published literature, treatment with IVIg
n combination with glucocorticoids and immunosuppres-
ive agents was effective and well tolerated without adverse
vents in our cohort. All patients were still on IVIg therapy
t last observation with a therapy duration of 22, 13, and 9
onths in Cases 1, 2, and 3 respectively.
he incidence of morphea has been reported to peak
etween 7 and 11 years for paediatric-onset disease (includ-
ng pansclerotic morphea of childhood) and between 44
nd 47 years for adult-onset disease [2]. Thus, our patients
ad a late onset of disease. Response of morphea/EF to
VIg seems to depend on the age at onset of disease. While
herapy with IVIg was successful in a majority of treated
dults, two out of three paediatric patients with panscle-
otic morphea only showed slow and partial improvement
nd received extensive immunosuppressive comedication
13, 15].
lthough the exact mode of action of IVIg is not fully under-

tood, the anti-sclerotic effect seems to be mediated by the
c part of IgG which modifies both innate and acquired

mmune system via a plethora of immune cell types. More
pecifically, administration of IVIg leads to an increase of
egulatory T cells, interferes with autoantibody secretion
f B cells, and suppresses dendritic cells and macrophage
ctivation [19]. On a cytokine level, decreased collagen
eposition and type I collagen expression may be medi-
ted by diminished production of proinflammatory tumour
ecrosis factor (TNF)-� and the profibrotic cytokines, inter-
eukin (IL)-4 and transforming growth factor (TGF)-�1 on
he one hand, and upregulation of interferon (INF)-� and
L-12 on the other hand [20-22]. Interestingly, IVIg have
lso been reported as an effective treatment option for the
elated disease, systemic sclerosis [19, 23].
he results of our study should be interpreted with cau-

ion: First, all patients were treated with a combination of
VIg, glucocorticosteroids, and steroid-sparing agents. It is
ikely that the marked improvement noted in all three cases
as attributable to the combination therapy and not solely

o IVIg. Second, objective measurement tools, such as the
LoSSI, were not documented conclusively. Thus, clinical

utcome was assessed according to photographic evidence
nd descriptions in medical records. Third, a reporting bias
f selective publication of positive results cannot be ruled
ut.
n conclusion, IVIg in combination with glucocorticos-
eroids and/or steroid-sparing agents appear to be an
ffective and safe therapeutic strategy for morphea/EF
28

nd thus should be considered in patients with insuf-
cient response to, or adverse events under established

herapy options such as systemic glucocorticosteroids,
ethotrexate, and mycophenolate mofetil. Although IVIg

re well tolerated in general, possible adverse events
uch as immediate infusion reactions (headache, fever,
atigue, anaphylaxis), fluid overload, thromboembolic
vents, haemolytic reactions, and acute renal failure should
Time: 11:42 am

be considered and monitored clinically and by laboratory
testing [24]. Of course, high-quality studies with long obser-
vation periods must follow to firmly establish IVIg in the
therapeutic armamentarium. �
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11. Küçükoğlu R, Yılmaz Z, Kutlay A. Treatment of recalcitrant
generalized morphea with mycophenolate mofetil and intravenous
immunoglobulin. Dermatol Ther 2018; 31: e12674.
12. Nahhas AF, Alam M, Lim HW. Rituximab as a therapeu-
tic consideration for refractory eosinophilic fasciitis. Int J Dermatol.
2018; 57: 614-5.
13. Odhav A, Hoeltzel MF, Canty K. Pansclerotic morphea with fea-
tures of eosinophilic fasciitis: distinct entities or part of a continuum?
Pediatr Dermatol 2014; 31: e42-7.
14. Pimenta S, Bernardes M, Bernardo A, Brito I, Castro L, Simoes-
Ventura F. Intravenous immune globulins to treat eosinophilic fasciitis:
a case report. Joint Bone Spine 2009; 76: 572-4.
EJD, vol. 31, n◦ 6, November-December 2021

15. Soh HJ, Samuel C, Heaton V, Renton WD, Cox A, Munro
J. Challenges in the diagnosis and treatment of disabling pan-
sclerotic morphea of childhood: case-based review. Rheumatol Int
2019; 39: 933-41.
16. Tkachenko E, Steuer AB, Lo K, et al. Intravenous immunoglob-
ulin for refractory eosinophilic fasciitis: a retrospective analysis from
3 tertiary care centers. J Am Acad Dermatol 2019; S0190-9622:
33297-9.

http://www.ncbi.nlm.nih.gov/pubmed?term=26819124
http://www.ncbi.nlm.nih.gov/pubmed?term=28303481
http://www.ncbi.nlm.nih.gov/pubmed?term=29687475
http://www.ncbi.nlm.nih.gov/pubmed?term=32364667
http://www.ncbi.nlm.nih.gov/pubmed?term=27406069
http://www.ncbi.nlm.nih.gov/pubmed?term=24141714
http://www.ncbi.nlm.nih.gov/pubmed?term=10719448
http://www.ncbi.nlm.nih.gov/pubmed?term=31307966
http://www.ncbi.nlm.nih.gov/pubmed?term=30133962
http://www.ncbi.nlm.nih.gov/pubmed?term=29446454
http://www.ncbi.nlm.nih.gov/pubmed?term=24383741
http://www.ncbi.nlm.nih.gov/pubmed?term=19643651
http://www.ncbi.nlm.nih.gov/pubmed?term=30838436
http://www.ncbi.nlm.nih.gov/pubmed?term=31846716


Journal Iden 2022

E

1
o
c
1
o
C
1
u
I
2
r
i

tification = EJD Article Identification = 4173 Date: January 25,

7. Vilchez-Oya F, Sanchez-Schmidt JM, Agusti A, Pros A. The use
f tocilizumab in the treatment of refractory eosinophilic fasciitis: a
ase-based review. Clin Rheumatol 2020; 39: 1693-8.
8. Wollina U, Looks A, Schneider R, Maak B. Disabling morphoea
f childhood-beneficial effect of intravenous immunoglobulin therapy.
JD, vol. 31, n◦ 6, November-December 2021

lin Exp Dermatol 1998; 23: 292-3.
9. Cantarini L, Rigante D, Vitale A, et al. Intravenous immunoglob-
lins (IVIG) in systemic sclerosis: a challenging yet promising future.
mmunol Res. 2015; 61: 326-37.
0. Blank M, Levy Y, Amital H, Shoenfeld Y, Pines M, Genina O. The

ole of intravenous immunoglobulin therapy in mediating skin fibrosis
n tight skin mice. Arthritis Rheum 2002; 46: 1689-90.
Time: 11:42 am

21. Kajii M, Suzuki C, Kashihara J, et al. Prevention of excessive colla-
gen accumulation by human intravenous immunoglobulin treatment in
a murine model of bleomycin-induced scleroderma. Clin Exp Immunol
2011; 163(2): 235-41.
22. Kudo H, Jinnin M, Yamane K, et al. Intravenous immunoglobulin
treatment recovers the down-regulated levels of Th1 cytokines in the
829

sera and skin of scleroderma patients. J Dermatol Sci 2013; 69: 77-80.
23. Gomes JP, Santos L, Shoenfeld Y. Intravenous immunoglobulin
(IVIG) in the vanguard therapy of Systemic Sclerosis. Clin Immunol
2019; 199: 25-8.
24. Jolles S, Sewell WA, Misbah SA. Clinical uses of intravenous
immunoglobulin. Clin Exp Immunol 2005; 142: 1-11.

http://www.ncbi.nlm.nih.gov/pubmed?term=31974818
http://www.ncbi.nlm.nih.gov/pubmed?term=10233631
http://www.ncbi.nlm.nih.gov/pubmed?term=25550086
http://www.ncbi.nlm.nih.gov/pubmed?term=12115202
http://www.ncbi.nlm.nih.gov/pubmed?term=21091669
http://www.ncbi.nlm.nih.gov/pubmed?term=23102713
http://www.ncbi.nlm.nih.gov/pubmed?term=30543921
http://www.ncbi.nlm.nih.gov/pubmed?term=16178850


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /PDFXOutputConditionIdentifier (FOGRA27)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENN ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        28.346460
        28.346460
        28.346460
        28.346460
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Coated FOGRA27 \(ISO 12647-2:2004\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B004800610075007400650020007200E90073006F006C007500740069006F006E005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [566.929 822.047]
>> setpagedevice


