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A

Clinical observation of panniculitis in two
patients with BRAF-mutated metastatic
melanoma treated with a combination of
a BRAF inhibitor and a MEK inhibitor

Background: Treatment with selective BRAF or MEK inhibitors is fre-
quently associated with cutaneous toxicities, including squamous cell
carcinoma (SCC), papillomas and rash. These cutaneous adverse effects
are typically observed at a lower incidence during combined BRAF and
MEK inhibitor therapy. Patients and Methods: Two male patients with
stage IV metastatic BRAF-mutated melanoma were treated with a com-
bination of a selective BRAF inhibitor and a selective MEK inhibitor
(dabrafenib and trametinib, or encorafenib (LGX818) and binimetinib
(MEK162)) within two different clinical trials. Ten and 150 days after
treatment start respectively, the patients developed painful nodules on
the legs. In addition, one patient developed symmetrical articulation pain
and intermittent fever episodes. Results: Based on the clinical and histo-
logical presentation, erythema nodosum-like panniculitis was diagnosed
in both cases. No other aetiology could be found. After receiving topical
or oral steroid treatment and anti-inflammatory analgesics, the painful
nodular lesions disappeared several weeks later. In one case, a rebound
of the painful nodules was observed when the combination treatment
(dabrafenib and trametinib) was resumed after a 1-week unscheduled
treatment interruption. Conclusions: Panniculitis has previously been
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described in association with BRAF inhibitor treatment, but not MEK
inhibitor treatment. Combination treatment is usually associated with
a lower incidence of cutaneous adverse events (AEs), as compared to

monotherapy. Panniculitis was observed in two patients during com-
bined BRAF and MEK inhibitor treatment. These cases illustrate the
need for further research in a larger patient population to identify a pos-
sible link between combined BRAF and MEK inhibitor treatment and
the incidence of panniculitis.
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he effective treatment of patients with advanced
melanoma has changed in the past decade due to
advances in understanding the signalling pathways

nd genetic alterations involved in the pathogenesis and
rogression of melanoma. The discovery that melanoma
as a high frequency of activating mutations in genes of
he RAS/RAF/MEK/ERK pathway such as BRAF (∼50%
f melanomas) [1] and NRAS (∼15-20% of melanomas)
2] and kinase inhibitors that target this pathway has
ed to a complete paradigm shift in melanoma therapy
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3]. Several selective BRAF and MEK inhibitors have
een investigated as monotherapy in clinical trials, demon-
trating improvement in overall survival in patients with
dvanced BRAF-mutated melanoma [4-7]. Vemurafenib
ZELBORAF, Genentech/Roche, San Francisco, CA) and
abrafenib (TAFINLAR, GlaxoSmithKline, LLC) were
he first FDA-approved BRAF inhibitors and trametinib
oma, targeted therapy, BRAF inhibition, MEK inhi-
, adverse event

(MEKINIST, GlaxoSmithKline, LLC) was the first FDA-
approved MEK inhibitor for the treatment of unresectable
or metastatic BRAFV600E/K–mutated melanoma.
Combination treatment of BRAF-mutated melanoma
with BRAF or MEK inhibitors has shown to be more
efficient than monotherapy [8-10]. Moreover, combination
of selective BRAF and MEK inhibitors is a strategy to
delay the development of resistance [11-14]. Dabrafenib
in combination with trametinib, as well as vemurafenib
combined with the selective MEK inhibitor cobimetinib,
177
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demonstrated improved overall survival and progression
free survival as compared to selective BRAF inhibitor
vemurafenib monotherapy [8, 9]. Based on these data,
the FDA granted accelerated approval to this combination
(dabrafenib/trametinib) to treat patients with advanced
unresectable or metastatic BRAFV600E/K–mutant mela-
noma in January 2014.
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Figure 1. A pressure sensitive nodule on the front of the legs
of a 44-year-old male patient.
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kin toxicities such as skin papillomas, hand-foot skin reac-
ion, keratosis pilaris-like rash, acantholytic dyskeratosis
nd cysts of the milia type are common adverse effects
hich are well described with BRAF inhibitor monotherapy

reatment [15-17]. With selective MEK inhibitor treatment,
kin toxicities such as papulopustular rash, xerosis, parony-
hia and fissured fingertips, as well as reduced pigmentation
f hair and skin, have been reported [18]. Interestingly, the
ombination of BRAF and MEK inhibitors is usually asso-
iated with fewer skin-related adverse events, as compared
o monotherapy [19, 20].
anniculitis is a subcutaneous inflammation of the adi-
ose tissue that has been described in association with
RAF-inhibitor monotherapy treatment, including both
emurafenib and dabrafenib [21-28]. It has not previously
een described with MEK inhibitor treatment. Herein,
wo cases of panniculitis observed in male patients with

etastatic BRAFV600E–mutated melanoma who received
ombined targeted therapy with a BRAF inhibitor and a
EK inhibitor are described.

ase 1

44-year-old male patient with metastatic BRAFV600E-
utated melanoma was treated with a combination of the

elective BRAF inhibitor dabrafenib (75 mg BID) and the
elective MEK inhibitor trametinib (2 mg QD) in a phase III
linical trial (NCT01597908). Ten days after the treatment
tarted, the patient developed pressure sensitive nodules on
he front sides of the legs (figure 1).
istology (figure 2) showed a mostly septal panniculitis
ith a widening of the fibrous septae of the subcutis and

n inflammatory infiltrate dominated by lymphocytes and
istiocytes with an admixture of some neutrophilic granu-
ocytes.
he painful nodules disappeared within a few weeks
hen the patient was treated with a non-steroidal anti-

nflammatory drug (NSAID) (mefenamic acid, 500 mg
ID) and a topical steroid (betamethasone valerate). Medi-
al history for other common causes of erythema nodosum-
ike panniculitis, such as infections, other drugs, sarcoido-
is, enteropathies, Behçet syndrome or Sweet’s syndrome,
as negative. Four months later, after an unplanned 1-week

reatment interruption, the patient developed the same ery-
hema nodosum-like nodules ten days after treatment was
estarted. The nodules resolved upon the same treatment
ith NSAID and a topical steroid. Since that time, the
atient has been kept on treatment and has been asymp-
omatic without any new appearance of the painful nodules.

ase 2
78

43-year-old male patient with BRAFV600E-mutated
etastatic melanoma was treated with a combination

f the selective BRAF inhibitor encorafenib (LGX818,
50 mg QD) and the selective MEK inhibitor binime-
inib (MEK162; 45 mg BID) in a phase Ib/II clinical trial
NCT01543698). After five months of treatment, the patient
eveloped pressure sensitive nodules on the front of both
egs and reported concomitant symmetric pain in ankle,
Figure 2. In the histology, a mostly septal panniculitis was
identified with a mixture of some neutrophilic granulocytes.

knee and shoulder articulations, as well as intermittent fever
episodes. Clinically, the lesions were consistent with an
erythema nodosum–like panniculitis.
Histology yielded a mostly septal panniculitis with a pro-
nounced infiltration of the fibrous septae by lymphocytes
and neutrophilic granulocytes. Several laboratory tests
EJD, vol. 25, n◦ 2, March-April 2015

were performed, including antinuclear antibody titer, anti-
streptolysin titer, angiotensin-converting enzyme levels,
rheumatoid factor, antibodies to neutrophil cytoplasmic
antigens (ANCA), neupterin concentration and a quantif-
eron test. With the exception of a discrete elevation of the
antistreptolysin titer without history of infection, all results
were in the normal ranges.
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reatment with NSAIDs (mefenamic acid, 500 mg TID),
opical and oral steroids (betamethasone valerate and 20 mg
rednisone QD) was started and symptoms and lesions
isappeared within one day. The patient remained on the
ombination treatment and has since been asymptomatic.

iscussion

oth patients developed painful erythematous nodular
esions while receiving combined BRAF inhibitor and

EK inhibitor treatment. Medical history and labora-
ory investigations did not detect any other cause for the
evelopment of these erythema nodosum-like panniculitis.
hese cases suggest some component of the combina-

ion treatment to be the cause for these painful nodular
esions.
RAF and MEK inhibitors cause a specific spectrum of

kin adverse reactions. Panniculitis is an adverse event pre-
iously reported in patients receiving either vemurafenib or
abrafenib monotherapy treatment [21-28]. The first case
as reported by Zimmer, et al. in 2012 [21]. Further cases
ave since been reported [22-28]. The interval between
he start of treatment and the appearance of panniculitis
eems to vary from case to case and from treatment to
reatment. So far, no panniculitis case has been reported
nder the treatment with selective MEK inhibitors. By
ontrast, very recently 3 cases during combined treatment
ave been described [29]. In most cases, all symptoms
isappeared after several days with NSAIDs and topical
r oral steroid treatment [21-28]. We report here two
atients who developed panniculitis during combined
reatment with a BRAF inhibitor and a MEK inhibitor.
istology showed a mostly septal panniculitis. This is in

ontrast to previously reported cases, where mainly lobular
eutrophilic panniculitis were observed [21-28].
kin adverse effects are typically observed less frequently

n patients receiving combined BRAF and MEK inhibitor
reatment than those receiving monotherapy, as evidenced
rom clinical practice and previous reports [19]. The
ationale for the possible suppression effect has previously
een described [30]. BRAF inhibition promotes cell
roliferation via activation of the RAS/RAF/MEK/ERK
athway, with dimerization of BRAF and CRAF. As a con-
equence, this leads to a higher incidence of non-melanoma
nd melanoma tumours. On the other hand, the inhibition
f MEK decreases Notch-I expression by blocking the
pidermal growth factor receptor (EGFR) in the basal
eratinocytes, which results in reduced proliferation.
herefore, the combination of BRAF and MEK inhibitors
eems to reduce the paradoxical proliferative effect known
ith BRAF inhibition.

n conclusion, panniculitis is a newly described adverse
ffect observed with combined BRAF and MEK inhibitor
reatment. Further research and clinical observations in a
JD, vol. 25, n◦ 2, March-April 2015

arger patient population are necessary to define the fre-
uency of panniculitis and the exact mode of action. �

isclosure. Financial support: none. Conflict of inter-
st: N.A.G., C.M. and J.K. have no conflict of interest
o declare. R.D. receives research funding from Novartis,
ristol-Myers Squibb, Roche, GlaxoSmithKline, and has
consultant or advisory board relationship with Novar-
Time: 3:43 pm

tis, Merck Sharp & Dhome, Roche, Bristol-Myers Squibb,
GlaxoSmithKline, and Amgen. S.M.G. has research fund-
ing from the University Hospital Zurich and received travel
grant support from Merck Sharp & Dhome, Roche and
Bristol-Myers Squibb.

References

1. Davies H, Bignell GR, Cox C, Stephens P, Edkins S, Clegg S, et al.
Mutations of the BRAF gene in human cancer. Nature 2002; 417: 949-
54.
2. Bos JL. ras oncogenes in human cancer: a review. Cancer Res
1989; 49: 4682-9.
3. Griewank KG, Scolyer RA, Thompson JF, Flaherty KT, Schaden-
dorf D, Murali R. Genetic alterations and personalized medicine
in melanoma: progress and future prospects. J Natl Cancer Inst
2014; 106: djt435.
4. Chapman PB, Hauschild A, Robert C, et al. Improved survival with
vemurafenib in melanoma with BRAF V600E mutation. N Engl J Med
2011; 364: 2507-16.
5. Sosman JA, Kim KB, Schuchter L, et al. Survival in BRAF V600-
mutant advanced melanoma treated with vemurafenib. N Engl J Med
2012; 366: 707-14.
6. Hauschild A, Grob JJ, Demidov LV, et al. Dabrafenib in BRAF-
mutated metastatic melanoma: a multicentre, open-label, phase 3
randomised controlled trial. Lancet 2012; 380: 358-65.
7. Flaherty KT, Robert C, Hersey P, et al. Improved survival with MEK
inhibition in BRAF-mutated melanoma. N Engl J Med 2012; 367: 107-
14.
8. Larkin J, Ascierto PA, Dréno B, et al. Combined Vemurafenib
and Cobimetinib in BRAF-Mutated Melanoma. N Engl J Med
2014; 371: 1867-76.
9. Long GV, Stroyakovskiy D, Gogas H, et al. Combined BRAF and
MEK Inhibition versus BRAF Inhibition Alone in Melanoma. N Engl J
Med 2014; 371: 1877-88.
10. Robert C, Karaszewska B, Schachter J, et al. Improved Overall
Survival in Melanoma with Combined Dabrafenib and Trametinib. N
Engl J Med 2014 Nov 16. [Epub ahead of print].
11. Holderfield M, Nagel TE, Stuart DD. Mechanism and conse-
quences of RAF kinase activation by small-molecule inhibitors. Br J
Cancer 2014; 111: 640-5.
12. Sun C, Wang L, Huang S, et al. Reversible and adaptive resistance
to BRAF(V600E) inhibition in melanoma. Nature 2014; 508: 118-22.
13. Emery CM, Vijayendran KG, Zipser MC, et al. MEK1 mutations
confer resistance to MEK and B-RAF inhibition. Proc Natl Acad Sci U
S A 2009; 106: 20411-6.
14. Villanueva J, Infante JR, Krepler C, et al. Concurrent MEK2 muta-
tion and BRAF amplification confer resistance to BRAF and MEK
inhibitors in melanoma. Cell Rep 2013; 4: 1090-9.
15. Sibaud V, Lamant L, Maisongrosse V, Delord JP. [Adverse skin
reactions induced by BRAF inhibitors: a systematic review]. Ann Der-
matol Venereol 2013; 140: 510-20.
16. Sinha R, Edmonds K, Newton-Bishop JA, Gore ME, Larkin J,
Fearfield L. Cutaneous adverse events associated with vemurafenib in
patients with metastatic melanoma: practical advice on diagnosis, pre-
vention and management of the main treatment-related skin toxicities.
Br J Dermatol 2012; 167: 987-94.
179

17. Lacouture ME, Duvic M, Hauschild A, et al. Analysis of der-
matologic events in vemurafenib-treated patients with melanoma.
Oncologist 2013; 18: 314-22.
18. Schad K, Baumann Conzett K, Zipser MC, et al. Mitogen-activated
protein/extracellular signal-regulated kinase kinase inhibition results
in biphasic alteration of epidermal homeostasis with keratinocytic
apoptosis and pigmentation disorders. Clin Cancer Res 2010; 16:
1058-64.



Journal Iden 5

1

1
i
2
2
c
2
2
d
w
2
2
n
2
a
2
2
V
2
F

tification = EJD Article Identification = 2512 Date: May 22, 201

9. Flaherty KT, Infante JR, Daud A, et al. Combined BRAF and MEK
nhibition in melanoma with BRAF V600 mutations. N Engl J Med
012; 367: 1694-703.
0. Anforth R, Liu M, Nguyen B, et al. Acneiform eruptions: A common
utaneous toxicity of the MEK inhibitor trametinib. Australas J Dermatol
014; 55: 250-4.
1. Zimmer L, Livingstone E, Hillen U, Dömkes S, Becker A, Schaden-
orf D. Panniculitis with arthralgia in patients with melanoma treated
ith selective BRAF inhibitors and its management. Arch Dermatol
012; 148: 357-61.
2. Monfort JB, Pagès C, Schneider P, et al. Vemurafenib-induced
80

eutrophilic panniculitis. Melanoma Res 2012; 22: 399-401.
3. Novoa RA, Honda K, Koon HB, Gerstenblith MR. Vasculitis
nd panniculitis associated with vemurafenib. J Am Acad Dermatol
012; 67: e271-2.
4. Villani AP, Zaharia D, Dalle S, Depaepe L, Balme B, Thomas L.
emurafenib-induced panniculitis. Eur J Dermatol 2013; 23: 258-60.
5. Sinha R, Edmonds K, Newton-Bishop J, Gore M, Larkin J,
earfield L. Erythema nodosum-like panniculitis in patients with
Time: 3:43 pm

melanoma treated with vemurafenib. J Clin Oncol 2013; 31:
e320-1.
26. Kim GH, Levy A, Compoginis G. Neutrophilic panniculitis devel-
oping after treatment of metastatic melanoma with vemurafenib. J
Cutan Pathol 2013; 40: 667-9.
27. Maldonado-Seral C, Berros-Fombella JP, Vivanco-Allende B, Coto-
Segura P, Vazquez-Lopez F, Perez-Oliva N. Vemurafenib-associated
neutrophilic panniculitis: An emergent adverse effect of variable sever-
ity. Dermatol Online J 2013; 19: 16.
28. Chaminade A, Conte H, Jouary T, et al. BRAF inhibitors-
induced panniculitis: a cutaneous side effect mimicking subcutaneous
melanoma metastasis. J Eur Acad Dermatol Venereol 2015; 29:
EJD, vol. 25, n◦ 2, March-April 2015

392-3.
29. Choy B, Chou S, Anforth R, Fernández-Peñas P. Panniculitis in
Patients Treated With BRAF Inhibitors: A Case Series. Am J Der-
matopathol 2014; 36: 493-7.
30. Dummer R, Tsao H, Robert C. How cutaneous eruptions help
to understand the mode of action of kinase inhibitors. Br J Dermatol
2012; 167: 965-7.



<<
  /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
  /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

  /CreateJDFFile false
  /Description <<
    /FRA <>
  >>
  /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


