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Multiple gene-driven programmed cell death 1 ligand 1 (PD-L1)-expressing non-small-cell
lungcancer (NSCLC) is very rare. Previousstudies haveshown that patientswithNSCLCwith
anaplastic lymphoma kinase (ALK) gene rearrangement rarely benefit from PD-L1 inhibitors.
Besides the secondarymutations inALK gene, othermechanismsmight contribute to tumor
resistance to ALK tyrosine kinase inhibitors (ALK-TKIs). Herein, we present a case of PD-L1-
overexpressing lungadenocarcinoma that harborsbothEML4-ALKgene rearrangementand
BRAF mutation. In particular, a second molecular analysis after resistance to first- and
second-generationALK-TKIs revealed a highPD-L1 expression and tumormutation burden.
Therefore, treatment with nivolumab monotherapy, an anti-PD-1 inhibitor, was started and
the patient achieved complete remission. This case report suggested that PD-1 inhibitors
might be an effective treatment option for patients with multiple gene-driven PD-L1-
expressing NSCLC harboring ALK gene rearrangement.

Keywords: lung cancer, EML4-ALK, nivolumab, complete remission, PD-L1
INTRODUCTION

Next-generation sequencing has revealed new mechanisms that might contribute to drug resistance to
anaplastic lymphomakinase tyrosine kinase inhibitors (ALK-TKIs) inpatientswithnon-small-cell lung
cancer (NSCLC) withALK gene rearrangement. These mechanisms include secondaryALKmutations
and activation of bypass and downstream signaling pathways (1). Different strategies have been applied
to overcome crizotinib resistance, including the use of second and third-generation ALK-TKIs for
tumors with secondary ALK mutations, and corresponding targeted drugs to address drug resistance
caused by activation of bypass or downstream signaling (1). However, additional complex drug
org November 2021 | Volume 12 | Article 6860571
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resistance mechanisms have not been reported on a large scale;
therefore, no standard treatment strategies exist for patients with
such resistance mechanisms. Herein, we present a 37-year-old
patient with NSCLC with both ALK gene rearrangement and
BRAF mutation detected at the time of diagnosis. Programmed
cell death 1 ligand 1 (PD-L1) overexpression and bypass and
downstream pathway-activating mutations were acquired after
disease progression with crizotinib and ceritinib treatments. The
patient was switched to nivolumab monotherapy and finally
achieved complete remission.
CASE DESCRIPTION

A 37-year-old non-smoker patient presented to our department
with cough, sputum, and shortness of breath in December 2018.
Computed tomography (CT) revealed a mass in the anterior
inner basal segment of the left lower lobe with obstructive
pneumonia. Lymph node metastasis was also found in the left
hilar and mediastinal regions, and pericardial infiltration could
not be excluded. Biopsy of the left lower lobe mass suggested a
diagnosis of poorly differentiated adenocarcinoma (Figure 1A), and
immunohistochemistry (IHC) showed positive expression of ALK
(by VENTANA D5F3, Ventana Medical Systems, Inc., Oro Valley,
AZ) and PD-L1 (Tumor Proportion Score, TPS=60%, by 22C3
pharmDx assay, Dako, Carpinteria, CA, USA) (Figures 1B, C).
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The initial DNA-based next-generation sequencing revealed
echinoderm microtubule-associated protein-like 4 (EML4)-ALK
fusion (v3), BRAF G466A, PIK3CA V344M mutation, and high
tumor mutation burden (TMB, 13 Muts/Mb) in the plasma. The
patient was finally diagnosed with left lung adenocarcinoma with
multiple lymph node metastases (T2N3M0, Stage IIIb) and was
treated with crizotinib, the first-generation ALK-TKI, 250 mg twice
daily from December 2018. Treatment efficacy was evaluated as a
partial remission in June 2019, while CT re-examination in July
2019 indicated an enlarged left lung mass, suggesting disease
progression. Therefore, the patient was switched from crizotinib
to a second-generation ALK-TKI ceritinib. However, 3 months
later, CT showed a continued growth of the primary tumor as well
as pericardial infiltration. In addition, simultaneous brain magnetic
resonance imaging (MRI) suggested a right frontal lobe metastasis.
A needle rebiopsy was performed on the patient’s left lower lung
lesion, along with a molecular analysis, ALK and PD-L1 detection.
Results revealed a new KRAS G12D mutation, the EML4-ALK
fusion was not detected in DNA analysis, but ALK positive
expression was seen in IHC. The mutation frequencies of all gene
mutations were less than 5% and close to each other
(Supplementary Table 1). Additionally, the TMB was still high
(14.4 Muts/Mb), and PD-L1 expression increased compared to the
pre-treatment values (TPS=90%). IHC assay of CD4 (clone:
B468A1, diluted at 1:200, Santa Cruz, Texas, USA) and CD8
(clone 144B, diluted at 1:100, Abcam, Cambridge, UK) expression
BA
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FIGURE 1 | Histopathological and immunohistochemical staining of the lung tumor tissue sample. (A) Hematoxylin and eosin staining showing a poorly differentiated
adenocarcinoma of primary biopsy (400×). (B) IHC staining showed ALK overexpression in 95% tumor cells of primary biopsy (400×). (C) IHC staining showed PD-
L1 expression with Tumor Proportion Score 60% of primary biopsy (400×). (D, E) IHC staining CD4 and CD8 expression on T cells of rebiopsy showed that CD8
was positive (about 10%), and CD4 was only infiltrated individually (400×). IHC, immunohistochemical; ALK, anaplastic lymphoma kinase; PD-L1, Programmed cell
death 1 ligand 1.
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on T cells showed that CD8 was positive (about 10%), and CD4 was
only infiltrated individually (Figures 1D, E). Finally, the patient was
switched to PD-1 inhibitor nivolumab monotherapy because he
declined chemotherapy. In December 2019, after four cycles of
nivolumab treatment, the primary lung lesion and metastatic lymph
nodes almost disappeared, and the intracranial lesion decreased in
size. Positron emission tomography-CT (PET-CT) showed that all
target lesions disappeared in September 2020. Therefore, treatment
efficacy was evaluated as complete remission (CR), according to the
Response Evaluation Criteria in Solid Tumors version 1.1 (RECIST
1.1). The latest follow-up was in April 2021, suggesting that the
patient remained in CR for 7 months and was under continuous
treatment with nivolumab. No obvious toxic and side effects were
observed during the treatment. The treatment process and
radiological evaluation were summarized in Figure 2.
DISCUSSION

Acquired resistance to crizotinib, a first-generation ALK inhibitor,
usually emerges one year after treatment onset (2). Previous studies
have shown that secondary ALK mutations and bypass or
downstream pathway mutations in EGFR, KRAS, ErbB, PIK3CA,
andMET contribute to acquired ALK-TKI resistance (1, 3). Second-
and third-generation ALK-TKIs have been developed to overcome
Frontiers in Immunology | www.frontiersin.org 3
drug resistance conferred by ALK kinase domain mutations (4, 5).
This patient received crizotinib and ceritinib treatments sequentially;
however, his progression-free survival (PFS) was less than one year.
Although EML4-ALK fusion existed before and after ALK-TKIs
treatment, it is worth noting that there were many other bypass and
downstream pathway activation mutations at the same time. BRAF
mutations exist in 1–3% of patients with lung cancer. The BRAF
G466A mutation in the protein kinase domain has been reported in
colorectal, lung, and skin cancers. Studies have shown that this
mutation can lead to impaired kinase activity; however, it can
activate the mitogen-activated protein kinase kinase-extracellular
signal-regulated kinase (MEK/ERK) signaling via RAF1 (2, 6). We
speculated that BRAF and PIK3CA mutations might lead to the
continuous activation of downstream signaling pathways, which
could explain the short PFS. Moreover, after disease progression,
alongwith acquiring a newKRASmutationmight lead to continuous
activation of the downstream signaling pathways, which might
explain the disease progression after switching to ceritinib. In
addition, activation of the phosphoinositide 3-kinase (PI3K)
signaling pathway can lead to PD-L1 upregulation (7), which has
been shown as amajor contributor to tumor immune escape (8) and
might also explain tumor progression in this patient after ALK-
TKI treatment.

Previous studies have shown that ALK rearranged NSCLC
patients had low PD-L1 expression and low CD8+ tumor
FIGURE 2 | Time course depicting treatment process and radiological evaluation from 2018 to 2021. The PFS of crizotinib and ceritinib were 7 months and 3
months, respectively. And the duration of nivolumab was 18 months at the time of this report, and the patient is at present still on treatment and is receiving the
drug. PR, partial response; PD, progressive disease; CR, complete response; CT, computed tomography; MRI, magnetic resonance imaging; PET/CT, positron
emission tomography/computed tomography.
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infiltrating lymphocytes (7–9), and TMB is low with fewer non-
synonymousmutations (10). In addition, retrospective studies have
shown lack of efficacy with single-agent PD-1/PD-L1 inhibitor in
ALK rearranged NSCLC (7, 11–13). However, immunotherapy has
shown considerable efficacy in patients with KRAS or BRAF non-
V600mutations (11, 14). Since themutation frequencies of all gene
mutations were less than 5% and close to each other, it is difficult to
analyze the clonal and subclone distribution of these gene
alterations, including ALK. The patient in this report successful
benefited fromnivolumabmay be due tomultiple factors rarely co-
occurring with ALK rearrangement, including high expression of
PD-L1, positive CD8+ tumor infiltrating lymphocytes, high TMB,
and co-mutation with KRAS and BRAF.

In conclusion, ALK positive NSCLC with multiple driving
mutations, high TMB, PD-L1 overexpression, and CD8+ tumor
infiltrating lymphocytes is very rare. The selectionof an appropriate
therapeutic strategy is very important for this group of patients. The
case presented here showed that tumor gene mutations changed
with disease progression, suggesting the necessity of large-panel
genetic tests in the process of targeted therapy for patients with
NSCLC, especially those with disease progression. Moreover, the
highefficacyofnivolumabsuggested thatPD-L1 inhibitorsmightbe
a good treatment option for these patients.
DATA AVAILABILITY STATEMENT

The datasets presented in this study can be found in online
repositories. The names of the repository/repositories and accession
number(s) can be found in the article/Supplementary Material.
Frontiers in Immunology | www.frontiersin.org 4
ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by Institutional Review Board of the First Affiliated
Hospital of Guangzhou Medical University (Guangzhou,
Guangdong, China). The patients/participants provided their
written informed consent to participate in this study.
AUTHOR CONTRIBUTIONS

XC conceptualized and designed the study. WD and PL
collected, processed, and analyzed the data. XL and QL drafted
the manuscript and figures. All authors contributed to the article
and approved the submitted version.
ACKNOWLEDGMENTS

We thank the patient for voluntarily providing valuable medical
and genetic data for scientific analysis.
SUPPLEMENTARY MATERIAL

The SupplementaryMaterial for this article can be found online at:
https://www.frontiersin.org/articles/10.3389/fimmu.2021.686057/
full#supplementary-material
REFERENCES

1. Kang J, Chen HJ, Zhang XC, Su J, Zhou Q, Tu HY, et al. Heterogeneous
Responses and Resistant Mechanisms to Crizotinib in ALK-Positive
Advanced Non-Small Cell Lung Cancer. Thorac Cancer (2018) 9:1093–103.
doi: 10.1111/1759-7714.12791

2. Schrank Z, Chhabra G, Lin L, Iderzorig T, Osude C, Khan N, et al. Current
Molecular-Targeted Therapies in NSCLC and Their Mechanism of
Resistance. Cancers (Basel) (2018) 10:224. doi: 10.3390/cancers10070224

3. Doebele RC, Pilling AB, Aisner DL, Kutateladze TG, Le AT, Weickhardt AJ,
et al. Mechanisms of Resistance to Crizotinib in Patients With ALK Gene
Rearranged Non-Small Cell Lung Cancer. Clin Cancer Res (2012) 18:1472–82.
doi: 10.1158/1078-0432.CCR-11-2906

4. Shaw AT, Engelman JA. Ceritinib in ALK-Rearranged Non-Small-Cell Lung
Cancer. N Engl J Med (2014) 370:2537–9. doi: 10.1056/NEJMc1404894

5. Awad MM, Shaw AT. ALK Inhibitors in Non-Small Cell Lung Cancer:
Crizotinib and Beyond. Clin Adv Hematol Oncol (2014) 12:429–39.

6. Wan PT, Garnett MJ, Roe SM, Lee S, Niculescu-Duvaz D, Good VM, et al.
Mechanism of Activation of the RAF-ERK Signaling Pathway by Oncogenic
Mutations of B-RAF.Cell (2004) 116:855–67. doi: 10.1016/s0092-8674(04)00215-6

7. Gainor JF, Shaw AT, Sequist LV, Fu X, Azzoli CG, Piotrowska Z, et al. EGFR
Mutations and ALK Rearrangements Are AssociatedWith Low Response Rates to
PD-1 Pathway Blockade inNon-Small Cell LungCancer: A RetrospectiveAnalysis.
Clin Cancer Res (2016) 22:4585–93. doi: 10.1158/1078-0432.CCR-15-3101

8. Jiang X, Wang J, Deng X, Xiong F, Ge J, Xiang B, et al. Role of the Tumor
Microenvironment in PD-L1/PD-1-Mediated Tumor Immune Escape. Mol
Cancer (2019) 18:10. doi: 10.1186/s12943-018-0928-4

9. Rangachari D, Vanderlaan PA, Shea M, Le X, Huberman MS, Kobayashi SS,
et al. Correlation Between Classic Driver Oncogene Mutations in EGFR, ALK,
or ROS1 and 22C3-PD-L1 >/=50% Expression in Lung Adenocarcinoma.
J Thorac Oncol (2017) 12:878–83. doi: 10.1016/j.jtho.2016.12.026

10. SingalG,Miller PG,AgarwalaV, LiG,KaushikG,BackenrothD, et al.Association
of PatientCharacteristics and TumorGenomicsWithClinicalOutcomesAmong
Patients With Non-Small Cell Lung Cancer Using a Clinicogenomic Database.
JAMA (2019) 321:1391–9. doi: 10.1001/jama.2019.3241

11. Mazieres J, Drilon A, Lusque A, Mhanna L, Cortot AB, Mezquita L, et al.
Immune Checkpoint Inhibitors for Patients With Advanced Lung Cancer and
Oncogenic Driver Alterations: Results From the IMMUNOTARGET Registry.
Ann Oncol (2019) 30:1321–8. doi: 10.1093/annonc/mdz167

12. Oya Y, Kuroda H, Nakada T, Takahashi Y, Sakakura N, Hida T. Efficacy of
Immune Checkpoint Inhibitor Monotherapy for Advanced Non-Small-Cell
Lung Cancer With ALK Rearrangement. Int J Mol Sci (2020) 21:2623.
doi: 10.3390/ijms21072623

13. Jahanzeb M, Lin HM, Pan X, Yin Y, Baumann P, Langer CJ. Immunotherapy
Treatment Patterns and Outcomes Among ALK-Positive Patients With Non-
Small-Cell Lung Cancer. Clin Lung Cancer (2021) 22:49–57. doi: 10.1016/
j.cllc.2020.08.003

14. Calles A, Riess JW, Brahmer JR. Checkpoint Blockade in Lung Cancer With
Driver Mutation: Choose the Road Wisely. Am Soc Clin Oncol Educ Book
(2020) 40:372–84. doi: 10.1200/EDBK_280795

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
November 2021 | Volume 12 | Article 686057

https://www.frontiersin.org/articles/10.3389/fimmu.2021.686057/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fimmu.2021.686057/full#supplementary-material
https://doi.org/10.1111/1759-7714.12791
https://doi.org/10.3390/cancers10070224
https://doi.org/10.1158/1078-0432.CCR-11-2906
https://doi.org/10.1056/NEJMc1404894
https://doi.org/10.1016/s0092-8674(04)00215-6
https://doi.org/10.1158/1078-0432.CCR-15-3101
https://doi.org/10.1186/s12943-018-0928-4
https://doi.org/10.1016/j.jtho.2016.12.026
https://doi.org/10.1001/jama.2019.3241
https://doi.org/10.1093/annonc/mdz167
https://doi.org/10.3390/ijms21072623
https://doi.org/10.1016/j.cllc.2020.08.003
https://doi.org/10.1016/j.cllc.2020.08.003
https://doi.org/10.1200/EDBK_280795
https://www.frontiersin.org/journals/immunology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/immunology#articles


Dong et al. Nivolumab Response in ALK+ NSCLC
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2021 Dong, Lei, Liu, Li and Cheng. This is an open-access article
distributed under the terms of the Creative Commons Attribution License
Frontiers in Immunology | www.frontiersin.org 5
(CC BY). The use, distribution or reproduction in other forums is permitted,
provided the original author(s) and the copyright owner(s) are credited and that
the original publication in this journal is cited, in accordance with accepted
academic practice. No use, distribution or reproduction is permitted which does
not comply with these terms.
November 2021 | Volume 12 | Article 686057

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/immunology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/immunology#articles

	Case Report: Complete Response to Nivolumab in a Patient With Programmed Cell Death 1 Ligand 1-Positive and Multiple Gene-Driven Anaplastic Lymphoma Kinase Tyrosine Kinase Inhibitor-Resistant Lung Adenocarcinoma
	Introduction
	Case Description
	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Acknowledgments
	Supplementary Material
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /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 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 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 false
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /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
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


