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Abstract
Enfortumab vedotin is an antibody-drug conjugate against nectin-4 that is recently being used
in the management of patients with urothelial carcinoma. The common adverse events include
rashes, peripheral neuropathy, and hyperglycemia. Only a few cases of associated respiratory
symptoms have been reported. Herein, we describe 2 patients with advanced urothelial car-
cinoma who experienced asthma exacerbation after initiating enfortumab vedotin treatment.
Both patients improved with inhalation therapy. Since nectin-4 is expressed in the tracheal
epithelium, its association with asthma is likely. This study highlights that clinicians should
caution patients with a history of asthma against the worsening of respiratory symptoms when
enfortumab vedotin is administered.

© 2023 The Author(s).

Published by S. Karger AG, Basel

Introduction

In addition to platinum-containing chemotherapy and programmed cell death protein-1/
programmed death-ligand 1 (PD-1/PD-L1) inhibitors, various other target molecules such as
nectin-4 and fibroblast growth factor receptor have recently been developed for the treatment
of urothelial cancer [1]. Enfortumab vedotin (EV) is an antibody-drug conjugate (ADC) against
nectin-4 that is administered after platinum-containing chemotherapy and PD-1/PD-L1
inhibitor treatment to patients with advanced urothelial cancer [2].
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Nectin-4 is a type 1 transmembrane protein and immunoglobulin-like adhesion molecule that
is involved in intercellular adhesion and is highly expressed in patients with urothelial carcinomas
[3]. EV, which is a fully humanized monoclonal ADC, delivers the microtubule-disrupting agent
monomethyl auristatin E to cells that express nectin-4, resulting in apoptotic death [3].

Themain adverse events of EV include rashes, peripheral neuropathy, and hyperglycemia.
Although EV-related pneumonitis has been reported [2, 4–6], only a few cases of respiratory
symptoms associated with EV have been reported. Herein, we describe 2 patients who ex-
perienced asthma exacerbation after initiation of EV treatment.

Case Report

Case 1
A 67-year-old man, with a history of childhood asthma, fatty liver disease, kidney stones,

hypothyroidism, and smoking presented with hematuria. The patient had not experienced
asthma symptoms during adulthood. He underwent transurethral resection of the bladder
tumor and was diagnosed with a muscle-invasive urothelial carcinoma with multiple lymph
node metastases in October 2019. He was unresponsive to three cycles of gemcitabine plus
cisplatin and was treated with pembrolizumab in February 2020. The patient was prescribed
oral prednisolone for 4 weeks for immune-related enteritis in May 2020, and pembrolizumab
treatment was discontinued in August 2020. Pembrolizumab treatment was resumed in
October 2021; however, after 10 cycles, his cancer progressed.

In January 2022, the patient was administered EV (1.25 mg/kg). Since April 2022, he had
experienced nocturnal dyspnea and increased sputum production (Fig. 1a). No other asthma
risk factors such as exposure to allergens or respiratory infection were found. On June 30,
2022, computed tomography revealed numerous ground-glass opacities in both the lungs
(Fig. 2). However, this was not considered to cause respiratory symptoms. Further, the
eosinophil count was elevated. Spirometry yielded the following results: forced vital capacity
(FVC) of 3,340 mL (97.4% of the predicted), forced expiratory volume in 1 s (FEV1) of
2,240 mL (84.8% of the predicted), and FEV1/FVC of 67.1%. Moreover, FEV1 increased by
760 mL following β2-agonist inhalation, with a fraction of exhaled nitric oxide (of 207.0 ppb.
He was diagnosed with bronchial asthma, which was managed with inhaled budesonide
640 μg and formoterol fumarate 18 μg, and a 3-day course of oral prednisolone (5 mg). His
eosinophil count decreased and his respiratory symptoms disappeared (Fig. 3). However, the
patient continued cigarette smoking.

Case 2
A 46-year-old male with a history of atopic dermatitis and smoking was diagnosed with

non-muscle invasive urothelial carcinoma in July 2016. He underwent repeated transurethral
resection of the bladder tumor, followed by intravesical instillation of pirarubicin and bacillus
Calmette-Guérin. Lymph node metastases were detected, and he underwent six cycles of
gemcitabine and cisplatin in January 2019.

In January 2020, he was treated with 15 cycles of pembrolizumab due to the presence of
increased right axillary and mediastinal lymph node metastases. Due to the presence of
umbilical masses and peritoneal dissemination, he received an additional 10 courses of
gemcitabine plus cisplatin.

In March 2022, his lymph nodemetastasis and peritoneal dissemination worsened. He was
administered EV (1.25mg/kg). Since April 2022, he experienced nocturnal cough, dyspnea, and
wheezing (Fig. 1b). However, no abnormalities were observed on thoracoabdominal computed
tomography. No other asthma risk factors such as exposure to allergens or respiratory infection
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were found. His spirometry yielded the following results: FVC of 2,680 mL (75.5% of the
predicted), FEV1 of 1,000 mL (34.7% of the predicted), and FEV1/FVC of 37.3%. His FEV1
increased by 220 mL of absolute volume after β2-agonist inhalation, with a fraction of exhaled
nitric oxide of 47.0 ppb. No eosinophilia was observed in this patient. He was diagnosed with
asthma and was managed with inhaled fluticasone furoate 200 μg/vilanterol trifenatate 40 μg.
The patient stopped cigarette smoking at the start of his treatment. His symptoms improved
and his wheezing disappeared.

Discussion

Although coughing and dyspnea have been reported as side effects in EV trials, the
development of bronchial asthma has not been reported [2, 4, 5]. The main side effect of EV is
rashes caused by increased monomethyl auristatin E delivery to nectin-4-expressing tissues,
such as the epidermis and epithelium of sweat glands and hair follicles [7]. Nectin-4, a cell
adhesionmolecule, is also expressed in tracheal tissue and is involved in the spread of measles
in the trachea [8, 9]. Nectin-4 is also implicated in airway inflammation; some reports suggest
it may be a potential therapeutic target in asthma [10, 11]; thus, suggest that EV, which targets
nectin-4, may trigger asthma exacerbations.

However, EV therapy for urothelial carcinoma is often administered after using immune
checkpoint inhibitors (ICIs), and the involvement of immune-related adverse events must be
considered. Although rare, asthma-related side effects have been reportedwith ICI use [12–14].

In the first case, eosinophils were slightly elevated after pembrolizumab initiation, and
eosinophils were reported to increase with the use of ICIs [15]. However, the count increased
to 2,000 cells/μL only after EV was initiated. The effect of EVwas not considered negligible. In
the second case, approximately 17 months had passed since the last pembrolizumab
treatment. The median off-treatment interval for immune-related adverse events is reported
to be 6 months [16]. Therefore, the possibility of asthma caused by ICIs was unlikely.

a

b

Fig. 1. a Timeline of events in Case 1. b Timeline of events in Case 2.
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These 2 cases suggest the possibility of exacerbation of asthma symptoms in patients
treatedwith EV. Our report noted that both patients were smokers with a history of childhood
asthma and atopic dermatitis and had an asthma exacerbation within 3 months of EV ad-
ministration. Therefore, careful attention should be paid to the occurrence of respiratory
symptoms in the initial stages of treatment when EV is administered to patients with a history
of asthma or those at a high risk of asthma.

a b

Fig. 2. Chest computed tomography (CT) findings of case 1, after 3 months (April 2022) (a), and 5 months
(June 2022) (b) of enfortumab vedotin treatment. CT revealed minor ground-glass opacities.

Fig. 3. A decrease in eosinophil count is observed after starting asthma treatment in the patient in case 1.
BUD/FL + PSL, budesonide/formoterol fumarate + prednisolone.
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Ultimately, the number of patients with urothelial carcinoma treated with EVs is expected
to increase, with the inclusion of recent clinical trials such as combination therapy with ICIs
underway [17]. However, currently, reports on nectin-4 and its ADC, EV, and asthma are
limited. The current findings highlight the necessary precautions that should be taken, re-
garding adverse respiratory events, when administering EV; nonetheless, further research
and reports are needed. The CARE Checklist has been completed by the authors for this case
report, attached as online supplementary material (for all online suppl. material, see https://
doi.org/10.1159/000534150).

Acknowledgments

We would like to thank Editage (www.editage.com) for English language editing.

Statement of Ethics

Written informed consents were obtained from the patients for publication of this case
report and any accompanying images. This study was reviewed and approved by the Ethics
Committee of Kariya Toyota General Hospital, approval number 860.

Conflict of Interest Statement

The authors have no conflicts of interest to declare.

Funding Sources

This study has not received specific funding from any public, commercial, or non-profit
sector funding agencies.

Author Contributions

Takamasa Hommawrote the manuscript; Naoya Takeda, Shota Torii, Hideki Esaki, Takashi
Sakakibara, and Norio Takimoto supervised and corrected the manuscript; and Kuniaki Tanaka
and Yu Okada were the physicians in charge of the patients. All authors read and approved the
manuscript.

Data Availability Statement

All data generated or analyzed during this study are included in this article and its online
supplementary material. Further inquiries can be directed to the corresponding author.

Case Reports
in Oncology

Case Rep Oncol 2023;16:1217–1222 1221
DOI: 10.1159/000534150 © 2023 The Author(s). Published by S. Karger AG, Basel

www.karger.com/cro

Homma et al.: Exacerbation of Asthma during Treatment with Enfortumab Vedotin

https://doi.org/10.1159/000534150
https://doi.org/10.1159/000534150
http://www.editage.com
https://www.karger.com/cro
https://www.karger.com/cro
https://doi.org/10.1159/000534150
https://www.karger.com/cro


References

1 Mollica V, Rizzo A, Montironi R, Cheng L, Giunchi F, Schiavina R, et al. Current strategies and novel therapeutic
approaches for metastatic urothelial carcinoma. Cancers. 2020;12(6):1449.

2 Powles T, Rosenberg JE, Sonpavde GP, Loriot Y, Durán I, Lee JL, et al. Enfortumab vedotin in previously treated
advanced urothelial carcinoma. N Engl J Med. 2021;384(12):1125–35.

3 Challita-Eid PM, Satpayev D, Yang P, An Z, Morrison K, Shostak Y, et al. Enfortumab vedotin antibody-drug
conjugate targeting Nectin-4 is a highly potent therapeutic agent in multiple preclinical cancer models. Cancer
Res. 2016;76(10):3003–13.

4 Rosenberg J, Sridhar SS, Zhang J, Smith D, Ruether D, Flaig TW, et al. EV-101: a Phase I study of Single-Agent
enfortumab vedotin in patients with Nectin-4-Positive solid tumors, including metastatic urothelial carcinoma.
J Clin Oncol. 2020;38(10):1041–9.

5 Rosenberg JE, O’Donnell PH, Balar AV, McGregor BA, Heath EI, Yu EY, et al. Pivotal trial of enfortumab vedotin
in urothelial carcinoma after platinum and anti-programmed death 1/programmed death ligand 1 therapy.
J Clin Oncol. 2019;37(29):2592–600.

6 Yoon S, Shin SJ, Kim HC, Kim YS, Lee HJ, Keam B, et al. Enfortumab vedotin-related pneumonitis is more
common than expected and could lead to acute respiratory failure. Eur J Cancer. 2022;174:81–9.

7 Lacouture ME, Patel AB, Rosenberg JE, O’Donnell PH. Management of dermatologic events associated with the
Nectin-4-directed antibody-drug conjugate enfortumab vedotin. Oncologist. 2022;27(3):e223–32.

8 Reymond N, Fabre S, Lecocq E, Adelaïde J, Dubreuil P, Lopez M. Nectin4/PRR4, a new afadin-associated
member of the nectin family that trans-interacts with nectin1/PRR1 through V domain interaction. J Biol Chem.
2001;276(46):43205–15.

9 Mühlebach MD, Mateo M, Sinn PL, Prüfer S, Uhlig KM, Leonard VH, et al. Adherens junction protein nectin-4 is
the epithelial receptor for measles virus. Nature. 2011;480(7378):530–3.

10 Lee PH, Choi S, An M, Jang AS. Recent patents in allergy and immunology: a quantitative real-time polymerase
chain reaction method for diagnosing asthma and asthma exacerbation. Clin Transl Allergy. 2022;12(4):
e12136.

11 Lee PH, Choi SM, An MH, Hwang DY, Park S, Baek AR, et al. Nectin4 is a potential therapeutic target for asthma.
Front Immunol. 2022;13:1049900.

12 Hamada K, Yoshimura K, Oshinomi K, Hirasawa Y, Ariizumi H, Ohkuma R, et al. A case of bronchial asthma as an
immune-related adverse event of pembrolizumab treatment for bladder cancer: a case report. Medicine. 2022;
101(2):e28339.

13 Sumi T, Nagahisa Y, Matsuura K, Sekikawa M, Yamada Y, Nakata H, et al. Successful management of severe
bronchial asthma exacerbated by anti-PD-L1 treatment: a report of two cases. Respirol Case Rep. 2021;9(11):
e0868.

14 Uemura T, Fukumitsu K, Maeno K, Fukuda S, Onuki T, Kanemitsu Y, et al. Asthma caused by durvalumab after
chemoradiotherapy in two patients with non-small cell lung cancer. Respirol Case Rep. 2021;9(9):e0835.

15 Krishnan T, Tomita Y, Roberts-Thomson R. A retrospective analysis of eosinophilia as a predictive marker of
response and toxicity to cancer immunotherapy. Future Sci OA. 2020;6(10):FSO608.

16 Couey MA, Bell RB, Patel AA, Romba MC, Crittenden MR, Curti BD, et al. Delayed immune-related events (DIRE)
after discontinuation of immunotherapy: diagnostic hazard of autoimmunity at a distance. J Immunother
Cancer. 2019;7(1):165.

17 O’Donnell PH, MilowskyMI, Petrylak DP, Hoimes CJ, Flaig TW, Mar N, et al. Enfortumab vedotinwith or without
pembrolizumab in cisplatin-ineligible patients with previously untreated locally advanced or metastatic
urothelial cancer. J Clin Oncol. 2023 Sep 1;41(25):4107–17.

Case Reports
in Oncology

Case Rep Oncol 2023;16:1217–1222 1222
DOI: 10.1159/000534150 © 2023 The Author(s). Published by S. Karger AG, Basel

www.karger.com/cro

Homma et al.: Exacerbation of Asthma during Treatment with Enfortumab Vedotin

https://www.karger.com/Article/FullText/534150?ref=1#ref1
https://www.karger.com/Article/FullText/534150?ref=2#ref2
https://www.karger.com/Article/FullText/534150?ref=3#ref3
https://www.karger.com/Article/FullText/534150?ref=3#ref3
https://www.karger.com/Article/FullText/534150?ref=4#ref4
https://www.karger.com/Article/FullText/534150?ref=5#ref5
https://www.karger.com/Article/FullText/534150?ref=6#ref6
https://www.karger.com/Article/FullText/534150?ref=7#ref7
https://www.karger.com/Article/FullText/534150?ref=8#ref8
https://www.karger.com/Article/FullText/534150?ref=9#ref9
https://www.karger.com/Article/FullText/534150?ref=10#ref10
https://www.karger.com/Article/FullText/534150?ref=11#ref11
https://www.karger.com/Article/FullText/534150?ref=12#ref12
https://www.karger.com/Article/FullText/534150?ref=13#ref13
https://www.karger.com/Article/FullText/534150?ref=14#ref14
https://www.karger.com/Article/FullText/534150?ref=15#ref15
https://www.karger.com/Article/FullText/534150?ref=16#ref16
https://www.karger.com/Article/FullText/534150?ref=16#ref16
https://www.karger.com/Article/FullText/534150?ref=17#ref17
https://www.karger.com/cro
https://www.karger.com/cro
https://doi.org/10.1159/000534150
https://www.karger.com/cro

	Two Cases of Exacerbation of Asthma during Treatment with Enfortumab Vedotin
	Introduction
	Case Report
	Case 1
	Case 2

	Discussion
	Acknowledgments
	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


