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Abstract

Trastuzumab is the cornerstone treatment for HER2-positive breast cancer. While ocular side
effects are more commonly described after the use of the antibody-drug conjugate ado-
trastuzumab emtansine, we here describe corneal melting in a 79-year-old patient after three
cycles of trastuzumab monotherapy. Signs and symptoms persisted with subsequent trastu-
zumab cycles. The patient showed improvement after treatment with intense lubrication, topical
antibiotics, and topical steroids. After tapering of steroids, there was recurrence of epitheli-
opathy after subsequent trastuzumab treatment, which subsided upon restarting topical ste-
roids. Finally, the patient was kept on a low-dose topical steroid regimen which prevented
further epitheliopathy during the next trastuzumab cycles.

© 2022 The Author(s)
Published by S. Karger AG, Basel

Introduction

In medical oncology, highly specific monoclonal antibodies have emerged as an important
therapeutic agent on the market. Trastuzumab is a recombinant humanized monoclonal
antibody against human epidermal growth factor (EGF) receptors [1]. EGF receptors, also
called ErbB proteins, belong to subclass I of the superfamily of receptor tyrosine kinases and
consist of four proteins: EGF receptor ERBB1/HER1, ERBB2/Neu/HER2, ERBB3/HER3, and
ERBB4/HER4 [2].

In 20-25% of human breast cancers, HER2 is overexpressed. This is associated with
aggressive tumor growth and poor prognosis [1]. Down-regulation of HER2Z downstream
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signaling cascades inhibits the proliferation and survival of human EGF receptor (HER2)-
dependent tumors. Chemotherapy with anti-HER2-directed treatment, trastuzumab with
or without pertuzumab, is currently used as a standard treatment for early HER2+ breast
cancer [3, 4].

EGF receptors and HER2 specifically are expressed on the corneal, limbal, and con-
junctival epithelia with a preference of superficially differentiated surface epithelia [5, 6].
Epithelial growth factor receptors are considered to be a major factor in corneal wound
healing because of the stimulation of proliferation and migration of epithelial cells [5].

While ocular effects of trastuzumab monotherapy are not commonly observed in human
subjects [3], trastuzumab is often used in an antibody-drug conjugate called ado-trastuzumab
emtansine. With this antibody-drug conjugate, corneal toxicity is a well-known side effect [7, 8].
Ocular toxicity is also well known with other antibody-drug conjugates, and the adverse effects
most commonly occur at the ocular surface and cornea [9]. This case report describes a patient
who experienced corneal toxicity after monotherapy treatment with trastuzumab.

Case Report

Our patient is a 79-year-old Caucasian male diagnosed with a differentiated ductular
adenocarcinoma of the left breast stage 3 (cT2 CNO ¢cM0, HER2+). The patient underwent a
mastectomy with sentinel lymph node procedure. Given amplification of the HER2/Neu
oncogene and node negative status, the patient was eligible for adjuvant chemotherapy and
trastuzumab for 1 year. Paclitaxel was started as chemotherapy but needed to be discontinued
after 7 weeks because of suspected herpetic encephalitis without sequelae.

After paclitaxel was discontinued, treatment with trastuzumab was started with admin-
istration of the drug every 3 weeks. After 3 cycles of trastuzumab, the patient presented with a
unilateral foreign body sensation and a profound visual acuity loss. Corneal melting of the right
eye was observed by the treating ophthalmologist. The patient was treated with topical an-
tibiotics, topical antivirals, lubrication, and steroids. This topical treatment was combined with
oral valaciclovir and doxycycline. A polymerase chain reaction (PCR) test was performed which
was negative for varicella-zoster virus (VZV) and herpes simplex virus (HSV).

After a consecutive round of treatment with trastuzumab, a second round area of corneal
melting emerged. Given the poor response to the previously prescribed treatment, the patient
was at this time referred to our tertiary clinic.

The patient presented with a best-corrected visual acuity (BCVA) of 20/400 (Snellen) in
the right eye and a BCVA of 20/25 in the left eye. Biomicroscopy revealed a mild conjunctival
injection with prepupillary epitheliopathy with profound corneal thinning in the right eye
(Fig. 1a, b). In the left eye, biomicroscopy was normal. Both eyes showed a normal intraocular
pressure of 10 mm Hg. Fundoscopy showed no abnormalities. Treatment consisting of topical
antibiotics (ofloxacin twice daily), topical antivirals (ganciclovir ophthalmic gel 0.15% 3 times
daily), artificial tears (every hour), and steroids (dexamethasone eyedrops once daily) was
continued at this time. A second corneal swab for PCR analysis was negative for HSV and VZV.
The patient showed no improvement with this treatment. Given the second negative PCR test,
topical and oral antivirals were tapered and discontinued.

Because of the correlation in time and the known relationship of trastuzumab emtansine
with corneal damage, the consecutive dose of trastuzumab was postponed by 1 week, after
consultation with the treating oncologist. During this period of delay, no further corneal
thinning was observed, and an improvement in ocular complaints and BCVA (20/150) was
noted. Considering the positive evolution of signs and symptoms, treatment with trastuzumab
was continued.
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Fig. 1. Anterior segment photography in the right eye. a Notice oblique prepupillary corneal melting at
presentation. b Notice epitheliopathy over the zone with corneal melting at presentation. ¢ Notice
known oblique prepupillary corneal thinning and a new round zone of thinning nasally 8 weeks after
presentation. d Notice epitheliopathy (staining) at the borders of the corneal thinning using blue light
and fluorescein dye 8 weeks after presentation.

Two days after the next round of trastuzumab, our patient presented with increased
ocular discomfort. Biomicroscopy identified a recurrence of corneal epitheliopathy at the
edges of the corneal thinning (Fig. 1c, d). Anterior segment optical coherence tomography
showed an intact epithelium with stromal melting in two separate zones (Fig. 2).

In response to these observations, the patient was treated with intense lubrication
(artificial tears every other hour and vitamin A ointment 3 times daily) and topical antibiotics
combined with topical steroids (dexamethasone/chloramphenicol 3 times daily). Upon
treatment, a reduction in activity of the edges of the corneal thinning was observed. The
antibiotic drops were discontinued, and the steroid drops were tapered. Trastuzumab
treatment was restarted, and the patient was monitored closely. After tapering of topical
steroids, a new zone of epitheliopathy without corneal thinning was observed in the left eye
4 days after trastuzumab treatment. The topical antibiotics combined with topical steroids
(dexamethasone/chloramphenicol 3 times daily) were restarted, and the epitheliopathy
resolved. Topical steroids were continued in a low dose (dexamethasone once daily) in both
eyes to prevent recurrence. Further, follow-up of the patient showed no progression of the
corneal lesions while on trastuzumab treatment, and no recurrences occurred after com-
pleting the treatment.

Discussion

In this report, we describe a patient with corneal stromal melting and overlying epi-
theliopathy most likely caused by trastuzumab monotherapy, considering the temporal re-
lationship. Trastuzumab is a monoclonal antibody against human EGF receptors used in the
treatment of HER2-positive breast cancer.

HER2 (ERBB2) is a cell membrane protein within the receptor tyrosine kinase family [7].
The presence of epithelial growth factor receptors in the corneal epithelium and their positive
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Fig. 2. Anterior segment OCT 8 weeks after presentation. a Notice prepupillary stromal melting with intact
overlying epithelium. b Notice nasal zone of stromal thinning with intact overlying epithelium.

effect on proliferation and migration of corneal cells are well known [5, 10]. The receptors are
involved in regulating cell proliferation and differentiation [7]. Because of this relationship,
epithelial growth factors are deemed essential in corneal healing [10]. In most adult tissues,
HER2 is expressed at low levels in epithelial cells. However, in the corneal and conjunctival
epithelium, there is a stronger expression of HER2 compared to other epithelial tissues [10].
In vitro depletion of functional HER2 in human corneal epithelial cells results in retarded
chemotactic cell migration. Systemic administration of trastuzumab was proven effective in
prevention of the corneal neovascularization in a rat model [7, 11], underscoring the im-
portance of functional HER2 in corneal function.

The relationship between corneal epithelial changes and antibody-drug conjugate
trastuzumab emtansine treatment has already been described [7, 8]. Corneal lesions were also
described in other antibody-drug conjugates [8].

Aliterature review identified one case where corneal ulceration was observed in a patient
treated with trastuzumab monotherapy. In this study, it was hypothesized that trastuzumab-
induced HER2 inhibition may cause impaired turnover of the corneal epithelium [10]. Al-
ternatively, the corneal damage could be immunologically mediated by antibody-dependent
cell cytotoxicity. Recently, Kafa et al. [12] published a case of bilateral marginal corneal
infiltration upon combined treatment with trastuzumab, pertuzumab, and docetaxel.

In our patient, we observed corneal melting confirmed by optical coherence tomography
imaging. Surprisingly, we saw an intact epithelium with underlying stromal thinning. Given
the mechanism of action of trastuzumab, it is unexpected that an overlying zone of intact
epithelium would be present. Clinically, however, epitheliopathy was clearly visible at the
edges of the stromal thinning. To further explain this observation, the exact pathophysio-
logical mechanism remains to be elucidated. Further, follow-up of our patient showed no
progression but also no resolution of corneal lesions. We acknowledge some possible
confounding factors in establishing a causal relationship between corneal melting and
trastuzumab treatment. First of all, our patient was previously treated with paclitaxel. Corneal
epithelial lesions and limbal stem-cell deficiency during paclitaxel treatment have been
described previously [12]. However, in our patient, paclitaxel was discontinued 1 month
before the first signs of corneal toxicity. It is however possible that prior treatment with
paclitaxel increased the patient’s sensitivity to trastuzumab-mediated toxicity. Second, cor-
neal melting in this patient could be secondary to herpetic keratitis. However, corneal swab
for PCR analysis was performed twice and came back negative for both HSV and VZV. Ad-
ditionally, despite using topical and oral antivirals, a second zone of corneal melting emerged,
while tapering antivirals did not influence the clinical course. In favor of a causal relationship
between corneal melting and trastuzumab therapy is the obvious temporal relationship
between the trastuzumab treatment cycles and the appearance of ocular signs and symptoms.
Eventually, we were able to continue trastuzumab treatment through strict follow-up and the
use of low-dose topical corticosteroids.
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In conclusion, we report the first case of suspected trastuzumab-related corneal stromal
melting. Patients experiencing ocular discomfort and/or vision loss, while receiving tras-
tuzumab immunotherapy, should be referred for urgent ophthalmological examination.
Discussion with the patient and medical oncologist is important because if ocular side effects
can be controlled with corticosteroids, it may be in the patient’s best interest to continue
potentially life-saving treatment.

Statement of Ethics

The Ethics Committee in University of Ghent (Commissie voor Medische Ethiek) ap-
proved this case report (reference 2022-050). All procedures conducted in this study adhered
to the tenets of the Declaration of Helsinki. Written informed consent was obtained from the
patient for publication of this case report and any accompanying images.

Conflict of Interest Statement

The authors have no conflicts of interest to declare.

Funding Sources

The authors have no funding to declare.

Author Contributions

Deborah Peeters examined the patient and wrote and edited the manuscript. Dimitri
Roels wrote and edited the manuscript. Hannelore Denys and Melissa Vereecken reviewed the
manuscript.

Data Availability Statement

All data generated and analyzed for this case are included in the article. Further inquiries
can be directed to the corresponding author.

References

1 Wang J, Xu B. Targeted therapeutic options and future perspectives for HER2-positive breast cancer. Signal
Transduct Target Ther. 2019;4:34.

2 Olayioye MA, Neve RM, Lane HA, Hynes NE. The ErbB signaling network: receptor heterodimerization in
development and cancer. EMBO J. 2000;19(13):3159-67.

3  Ho WL, Wong H, Yau T. The ophthalmological complications of targeted agents in cancer therapy: what do we
need to know as ophthalmologists? Acta Ophthalmol. 2013;91(7):604-9.

4 Cameron D, Piccart-Gebhart M], Gelber RD, Procter M, Goldhirsch A, de Azambuja E, et al. 11 years’ follow-up of
trastuzumab after adjuvant chemotherapy in HER2-positive early breast cancer: final analysis of the HER-
ceptin Adjuvant (HERA) trial. Lancet. 2017;389(10075):1195-205.

5 Xu KP, Riggs A, Ding Y, Yu FSX. Role of ErbB2 in corneal epithelial wound healing. Invest Ophthalmol Vis Sci.
2004;45(12):4277-83.

6 Liu Z, Carvajal M, Carraway CA, Carraway K, Pflugfelder SC. Expression of the receptor tyrosine kinases, epi-
dermal growth factor receptor, ErbB2, and ErbB3, in human ocular surface epithelia. Cornea. 2001;20(1):81-5.

I
Kargers<

1040


https://www.karger.com/Article/FullText/527236?ref=1#ref1
https://www.karger.com/Article/FullText/527236?ref=1#ref1
https://www.karger.com/Article/FullText/527236?ref=2#ref2
https://www.karger.com/Article/FullText/527236?ref=3#ref3
https://www.karger.com/Article/FullText/527236?ref=4#ref4
https://www.karger.com/Article/FullText/527236?ref=5#ref5
https://www.karger.com/Article/FullText/527236?ref=6#ref6
https://www.karger.com/cop
https://www.karger.com/cop
https://doi.org/10.1159/000527236
https://www.karger.com/cop

10

11

12

Case Rep Ophthalmol 2022;13:1036-1041

DOI: 10.1159/000527236 © 2022 The Author(s). Published by S. Karger AG, Basel
www.karger.com/cop

Peeters et al.: Corneal Melting in HER2-Positive Breast Cancer

Kreps EO, Derveaux T, Denys H. Corneal changes in trastuzumab emtansine treatment. Clin Breast Cancer.
2018;18(4):e427-9.

Deklerck E, Denys H, Kreps EO. Corneal features in trastuzumab emtansine treatment: not a rare occurrence.
Breast Cancer Res Treat. 2019;175(2):525-30.

Eaton ]S, Miller PE, Mannis MJ, Murphy CJ. Ocular adverse events associated with antibody-drug conjugates in
human clinical trials. ] Ocul Pharmacol Ther. 2015;31(10):589-604.

Orlandi A, Fasciani R, Cassano A, Agresta A, Calegari MA, Caporossi A, et al. Trastuzumab-induced corneal
ulceration: successful no drug treatment of a “blind” side effect in a case report. BMC Cancer. 2015;15:973.
Giiler M, Yilmaz T, Ozercan I, Elkiran T. The inhibitory effects of trastuzumab on corneal neovascularization.
Am ] Ophthalmol. 2009;147(4):703-8.e2.

Kafa G, Horani M, Musa F, Al-Husban A, Hegab M, Asir N. Marginal corneal infiltration following treatment for
metastatic breast cancer with triple chemotherapy of trastuzumab, pertuzumab & docetaxel. Ocul Immunol
Inflamm. 2022;3:1-6.

I
Kargers<

1041


https://www.karger.com/Article/FullText/527236?ref=7#ref7
https://www.karger.com/Article/FullText/527236?ref=8#ref8
https://www.karger.com/Article/FullText/527236?ref=9#ref9
https://www.karger.com/Article/FullText/527236?ref=10#ref10
https://www.karger.com/Article/FullText/527236?ref=11#ref11
https://www.karger.com/Article/FullText/527236?ref=12#ref12
https://www.karger.com/Article/FullText/527236?ref=12#ref12
https://www.karger.com/cop
https://www.karger.com/cop
https://doi.org/10.1159/000527236
https://www.karger.com/cop

	A Case of Corneal Melting in a Patient with HER2-Positive Breast Cancer
	Introduction
	Case Report
	Discussion
	Statement of Ethics
	Conflict of Interest Statement
	Funding Sources
	Author Contributions
	Data Availability Statement
	References



<<
  /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 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /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 true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /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 [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


