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C-ros oncogene 1 (ROS1) fusion is a pathogenic driver gene in non-small cell

lung cancer (NSCLC). Currently, clinical guidelines from the National

Comprehensive Cancer Network (NCCN) have recommended molecular

pathologic tests for patients with NSCLC, including the detection of the ROS1

gene. Crizotinib is a small molecule tyrosine kinase inhibitor of anaplastic

lymphoma kinase (ALK), ROS1, and mesenchymal-epithelial transition (MET). In

recent years, the efficacy of crizotinib in NSCLC patients with ROS1 fusion has

been reported. Here, a 77-year-old woman was diagnosed with stage IVA lung

adenocarcinoma harboring a novel low-density lipoprotein receptor (LDLR)-

ROS1 fusion variant. This novel LDLR-ROS1 fusion was identified by targeted DNA

next-generation sequencing (NGS) panel and then verified by RNA fusion panel

based on amplicon sequencing. This patient benefited from subsequent

crizotinib therapy and achieved progression-free survival of 15 months without

significant toxic symptoms. Our case report recommended a promising targeted

therapeutic option for patients with metastatic NSCLC with LDLR-ROS1 fusion

and highlighted the importance of genetic testing for accurate treatment.
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Introduction

Lung cancer is one of the most common malignancies, both in

terms of morbidity and mortality worldwide, among which non-

small cell lung cancer (NSCLC) accounts for most cases (1, 2). Most

patients with NSCLC have poor prognosis. Advances in molecular

pathology and targeted therapy have changed the prognosis of

NSCLC (3). Until now, driver genes such as EGFR, ALK, ROS1,

MET, and RET have led to a variety of changes in NSCLC.

C-ros oncogene 1 (ROS1) gene is located at 6q22, on the long

arm of chromosome 6, encoding a receptor tyrosine kinase in the

subclass of the insulin receptor family (4, 5). Since 2007, researchers

have revealed that multiple partner genes fuse with the 3′ ROS1
fragment containing the intact tyrosine kinase domain. The

expression of these genes results in autophosphorylation of the

ROS1 tyrosine kinase, which activates and triggers survival signaling

pathways, driving malignant cell proliferation (6). Ultimately, ROS1

fusion has been identified as a pathogenic driver gene in NSCLC,

with an incidence of 1%–2% (7). Patients with ROS1 fusion have

distinct clinical features such as younger age, no or slight smoking

history, and histology of adenocarcinoma (7, 8). Many unknown

fusions and other oncogenic mutations can be detected by next-

generation sequencing (NGS), and new ROS1 fusion partner genes

have been identified in lung cancer (9). Interestingly, the tyrosine

kinase domain of ROS1 is structurally similar to anaplastic

lymphoma kinase (ALK), another molecular driver of NSCLC

(10). Considering the structural similarity, some ALK tyrosine

kinase inhibitors, such as crizotinib, are also active against ROS1

(11). Crizotinib and entrectinib have been approved to treat ROS1

fusion-positive NSCLC (12). Crizotinib has received approval in 70

countries worldwide for the treatment of ROS1-positive patients

with advanced NSCLC. CD74 is the most common ROS1 fusion

partner (13). In addition, several novel fusion partners have been

discovered in NSCLC, such as FIG, SLC34A2, and SDC4 (14).

However, the duration of response may vary among patients with

different clinical and genetic characteristics.

In this case, we reported a novel LDLR-ROS1 fusion variant that

was identified in a patient diagnosed with advanced lung

adenocarcinoma. The patient received crizotinib treatment and

exhibited an evident response.
Case presentation

A 77-year-old woman with no smoking history presented with

cough, chest tightness, and other symptoms since May 2021. The

patient visited the Lushan People’s Hospital on August 15, 2021. A

plain chest computed tomography (CT) scan revealed a mass,

pleural nodule, and pleural effusion in the left lung. Lung

adenocarcinoma was confirmed by pleural effusion cytology after

closed thoracic drainage (Figure 1A). Subsequently, targeted-NGS

sequencing based on pleural effusion was performed, but no gene

mutations associated with targeted therapy were detected. After cis-

platinum pleural perfusion, she was transferred to the Third

People’s Hospital of Jiujiang on August 30, 2021.
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After admission, the patient underwent further examinations as

follows: 1) the specific tumor marker carcinoembryonic antigen (CEA)

level was normal (3.52 µg/L); 2) an enhancedCT scan further revealed a

mass in the left upper lobe of the lung and left pleural thickening with

nodular formation (Figure 1B); 3) magnetic resonance imaging (MRI)

of the head revealed no obvious abnormality; 4) single photon emission

CT/CT (SPECT/CT) scan exhibited no bone metastasis. Subsequently,

left pleural metastatic adenocarcinoma was diagnosed by biopsy

pathology (CT2N2M1a, IVA). A few days later, the formalin-fixed

paraffin-embedded (FFPE) tissue was examined using the targeted

DNA NGS panel (Berry Oncology Corporation, Beijing, China) and a

rare low-density lipoprotein receptor (LDLR)-ROS1 fusion variant was

identified. Besides, an RNA fusion panel based on amplicon sequencing

(Berry Oncology Corporation, Beijing, China) was also used to verify

this fusion variant from total RNA which isolated from FFPE tissues.

Both the DNA and RNA-based sequencing technology revealed LDLR

exon 2-ROS1 exon 34 rearrangement in the tissue (Figure 2). This

LDLR-ROS1 fusion retained the kinase domain of ROS1, which could

cause constitutive kinase activity and oncogenic transformation.

Based on these genetic testing results, the patient was orally

administered 250 mg of crizotinib twice a day (250 mg bid) since

September 10, 2021. After a few days, the patient noticed an

improvement in symptoms. Subsequently, she was discharged from

the hospital and continued taking medication. One month later

(October 2021), the patient visited the hospital for further review.

The objective response was evaluated according to the Response

Evaluation Criteria in Solid Tumors (RECIST 1.1) (15). Chest CT

scan revealed that left lobe mass and mediastinal pleural nodules

reduced, and pleural effusion was absorbed, indicating that this patient

achieved partial response (PR) (Figure 1C). In addition, the patient

presented no discomforting symptoms such as cough and chest

distress. In January 2022, the chest CT scan demonstrated that the

lesion shrank further, pleural effusion continued to decrease, and PR

was noted (Figure 1D). Another chest CT scan conducted inDecember

2022 demonstrated that the lesion shrank further, pleural effusion

elementally disappeared, and the treatment showed PR (Figure 1E).
Discussion

In this case, we reported an infrequent LDLR-ROS1 fusion in the

patient, who was an elderly woman of Asian origin without a smoking

history, diagnosed with lung adenocarcinoma. The pathogenic driver

gene was ROS1, and the fusion included exons 34–43 of ROS1 that

retained the complete kinase domain. Once activated, ROS1 signaling

promotes malignant cell growth through a series of downstream

pathways, ultimately leading to cancer formation (16).

Initially, crizotinib, a MET/ALK multi-targeted receptor

tyrosine kinase inhibitor, was approved for the treatment of ALK-

rearranged NSCLC (17). The ATP-binding sites of kinase domains

share 77% amino acid identity between the ALK and ROS1 genes

(10). Furthermore, crizotinib has a high affinity for ROS1, which

further effectively inhibits ROS1 signaling and cell viability in cell

lines expressing ROS1 fusions (18).

The fusion partner (LDLR gene) located on chromosome 19

(19p13), consisting of 18 exons, plays a pivotal role in cholesterol
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homeostasis and lipid metabolism under normal physiological

conditions (19, 20). Targeted-NGS sequencing based on pleural

effusion at Lushan People’s Hospital did not detect an ROS-1

fusion, while targeted-DNA panel and RNA fusion panel based

on needle biopsy samples at our hospital detected an ROS-1 fusion.

The sensitivity of NGS based on pleural effusion for detecting

actionable mutations was found to be lower than that based on

tumor tissues (21, 22). In this case, the fusion included exons 1–2 of

the LDLR gene and exons 34–43 of the ROS1 gene. This fusion

includes kinase domains that should theoretically be sensitive to
Frontiers in Oncology 03
targeted therapy. It remains unclear whether patients with advanced

NSCLC and LDLR-ROS1 fusion can benefit from the treatment of

crizotinib. In our case, crizotinib was selected as the treatment for

the patient diagnosed with advanced NSCLC with ROS1 fusion.

One month later, evident changes were observed on imaging,

confirming surprising therapeutic effects, and the clinical response

to crizotinib continued for at least 15 months during follow-up.

In another case report, adjuvant crizotinib provided a favorable

survival benefit in a patient with resectable stage IIIA NSCLC with

the LDLR-ROS1 fusion (23). In this case, postoperative targeted
B

C

D

E

A

FIGURE 1

Treatment milestones of our case. (A) treatment timeline of the case; (B) CT scans of the left upper lobe mass, mediastinal pleural nodule, and
pleural effusion at baseline; (C) CT scans of the left upper lobe mass, mediastinal pleural nodule, and pleural effusion at the first follow-up after
treatment; (D) CT scans of the left upper lobe mass, mediastinal pleural nodule, and pleural effusion at the second follow-up after treatment; (E) CT
scans of the left upper lobe mass, mediastinal pleural nodule, and pleural effusion at the third follow-up after treatment LUAD, lung
adenocarcinoma; CT, computed tomography; LDLR, low-density lipoprotein receptor; ROS1, ROS proto-oncogene 1; PR, partial response.
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therapy exhibited promising efficacy, and the patient’s clinical and

radiological follow-ups revealed no evidence of progression or

recurrence, with a relapse-free survival of more than 29 months.

Our case demonstrated the use of crizotinib as the treatment in a

patient with metastatic NSCLC with fusion, and the patient

experienced progression-free survival of 15 months.
Conclusion

Our study provided clinical evidence that advanced NSCLC

patients harboring LDLR-ROS1 fusion may have durable

responses to crizotinib. Crizotinib may be an effective treatment

option for patients with advanced NSCLC with LDLR-

ROS1 fusion.
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FIGURE 2

Identification and verification of LDLR-ROS1 fusion in this case. (A) RNA sequencing reads indicating visualization of the LDLR and ROS1 fusion
regions using the Integrative Genomics Viewer (IGV) software. The fusion breakpoints are localized at chr19: p13.2: 11,212,559 and chr6: q22.1:
117,646,031, respectively; (B) Schematic of genomic rearrangement involving the fusion breakpoints at mRNA and protein levels; the transcript
resulted in exons 1–2 of LDLR fused to exons 34–43 of ROS1, including kinase domain. LDLR, low-density lipoprotein receptor; ROS1, ROS proto-
oncogene 1; Orange color represents LDLR; Blue color represents ROS1; KD, kinase domain; e, exon.
frontiersin.org

https://doi.org/10.3389/fonc.2023.1169876
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


Shu et al. 10.3389/fonc.2023.1169876
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated
Frontiers in Oncology 05
organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.
References
1. Barta JA, Powell CA, Wisnivesky JP. Global epidemiology of lung cancer. Ann
Glob Health (2019) 85(1). doi: 10.5334/aogh.2419

2. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al. Global
cancer statistics 2020: GLOBOCAN estimates of incidence and mortality worldwide for
36 cancers in 185 countries. CA Cancer J Clin (2021) 71(3):209–49. doi: 10.3322/
caac.21660

3. König D, Savic Prince S, Rothschild SI. Targeted therapy in advanced and
metastatic non-small cell lung cancer. an update on treatment of the most important
actionable oncogenic driver alterations. Cancers (Basel) (2021) 13(4). doi: 10.3390/
cancers13040804

4. Acquaviva J, Wong R, Charest A. The multifaceted roles of the receptor tyrosine
kinase ROS in development and cancer. Biochim Biophys Acta (2009) 1795(1):37–52.
doi: 10.1016/j.bbcan.2008.07.006

5. Satoh H, Yoshida MC, Matsushime H, Shibuya M, Sasaki M. Regional localization
of the human c-ros-1 on 6q22 and flt on 13q12. Jpn J Cancer Res (1987) 78(8):772–5.

6. Rikova K, Guo A, Zeng Q, Possemato A, Yu J, Haack H, et al. Global survey of
phosphotyrosine signaling identifies oncogenic kinases in lung cancer. Cell (2007) 131
(6):1190–203. doi: 10.1016/j.cell.2007.11.025

7. Bergethon K, Shaw AT, Ou SH, Katayama R, Lovly CM, McDonald NT, et al.
ROS1 rearrangements define a unique molecular class of lung cancers. J Clin Oncol
(2012) 30(8):863–70. doi: 10.1200/JCO.2011.35.6345

8. Takeuchi K, Soda M, Togashi Y, Suzuki R, Sakata S, Hatano S, et al. RET, ROS1
and ALK fusions in lung cancer. Nat Med (2012) 18(3):378–81. doi: 10.1038/nm.2658

9. Shu Y, Li H, Shang H, Chen J, Su X, Le W, et al. Identification of a novel MPRIP-
ROS1 fusion and clinical efficacy of crizotinib in an advanced lung adenocarcinoma
patient: a case report. Onco Targets Ther (2020) 13:10387–91. doi: 10.2147/
OTT.S270961

10. Huber KV, Salah E, Radic B, Gridling M, Elkins JM, Stukalov A, et al.
Stereospecific targeting of MTH1 by (S)-crizotinib as an anticancer strategy. Nature
(2014) 508(7495):222–7. doi: 10.1038/nature13194

11. Shaw AT, Ou SH, Bang YJ, Camidge DR, Solomon BJ, Salgia R, et al. Crizotinib
in ROS1-rearranged non-small-cell lung cancer. N Engl J Med (2014) 371(21):1963–71.
doi: 10.1056/NEJMoa1406766

12. Shaw AT, Riely GJ, Bang YJ, Kim DW, Camidge DR, Solomon BJ, et al.
Crizotinib in ROS1-rearranged advanced non-small-cell lung cancer (NSCLC):
updated results, including overall survival, from PROFILE 1001. Ann Oncol (2019)
30(7):1121–6. doi: 10.1093/annonc/mdz131
13. Drilon A, Jenkins C, Iyer S, Schoenfeld A, Keddy C, Davare MA. ROS1-
dependent cancers - biology, diagnostics and therapeutics. Nat Rev Clin Oncol
(2021) 18(1):35–55. doi: 10.1038/s41571-020-0408-9

14. Bubendorf L, Büttner R, Al-Dayel F, Dietel M, Elmberger G, Kerr K, et al.
Testing for ROS1 in non-small cell lung cancer: a review with recommendations.
Virchows Arch (2016) 469(5):489–503. doi: 10.1007/s00428-016-2000-3

15. Li Y, Duan P, Guan Y, Chen Q, Grenda A, Christopoulos P, et al. High efficacy of
alectinib in a patient with advanced lung adenocarcinoma with 2 rare ALK fusion sites:
a case report. Transl Lung Cancer Res (2022) 11(1):100–10. doi: 10.21037/tlcr-21-1039

16. Lin JJ, Shaw AT. Recent advances in targeting ROS1 in lung cancer. J Thorac
Oncol (2017) 12(11):1611–25. doi: 10.1016/j.jtho.2017.08.002

17. Ou SH. Crizotinib: a novel and first-in-class multitargeted tyrosine kinase
inhibitor for the treatment of anaplastic lymphoma kinase rearranged non-small cell
lung cancer and beyond. Drug Des Devel Ther (2011) 5:471–85. doi: 10.2147/
DDDT.S19045

18. Yasuda H, de Figueiredo-Pontes LL, Kobayashi S, Costa DB. Preclinical
rationale for use of the clinically available multitargeted tyrosine kinase inhibitor
crizotinib in ROS1-translocated lung cancer. J Thorac Oncol (2012) 7(7):1086–90. doi:
10.1097/JTO.0b013e3182570919

19. Usifo E, Leigh SE, Whittall RA, Lench N, Taylor A, Yeats C, et al. Low-density
lipoprotein receptor gene familial hypercholesterolemia variant database: update and
pathological assessment. Ann Hum Genet (2012) 76(5):387–401. doi: 10.1111/j.1469-
1809.2012.00724.x

20. Go GW, Mani A. Low-density lipoprotein receptor (LDLR) family orchestrates
cholesterol homeostasis. Yale J Biol Med (2012) 85(1):19–28.

21. Jin S, Zhou C, Hou X, Fan Z, Zhao J, Ai X, et al. A multicenter real-world study
of tumor-derived DNA from pleural effusion supernatant in genomic profiling of
advanced lung cancer. Transl Lung Cancer Res (2020) 9(4):1507–15. doi: 10.21037/tlcr-
20-882

22. Tu HY, Li YS, Bai XY, Sun YL, Zheng MY, Ke EE, et al. Genetic profiling of cell-
free DNA from pleural effusion in advanced lung cancer as a surrogate for tumor tissue
and revealed additional clinical actionable targets. Clin Lung Cancer (2022) 23(2):135–
42. doi: 10.1016/j.cllc.2021.09.002

23. Chen AG, Chen DS, Li S, Zhao LL, Xiao MZ. Case report: adjuvant crizotinib
therapy exerted favorable survival benefit in a resectable stage IIIA NSCLC patient with
novel LDLR-ROS1 fusion. Front Oncol (2022) 12:837219. doi: 10.3389/
fonc.2022.837219
frontiersin.org

https://doi.org/10.5334/aogh.2419
https://doi.org/10.3322/caac.21660
https://doi.org/10.3322/caac.21660
https://doi.org/10.3390/cancers13040804
https://doi.org/10.3390/cancers13040804
https://doi.org/10.1016/j.bbcan.2008.07.006
https://doi.org/10.1016/j.cell.2007.11.025
https://doi.org/10.1200/JCO.2011.35.6345
https://doi.org/10.1038/nm.2658
https://doi.org/10.2147/OTT.S270961
https://doi.org/10.2147/OTT.S270961
https://doi.org/10.1038/nature13194
https://doi.org/10.1056/NEJMoa1406766
https://doi.org/10.1093/annonc/mdz131
https://doi.org/10.1038/s41571-020-0408-9
https://doi.org/10.1007/s00428-016-2000-3
https://doi.org/10.21037/tlcr-21-1039
https://doi.org/10.1016/j.jtho.2017.08.002
https://doi.org/10.2147/DDDT.S19045
https://doi.org/10.2147/DDDT.S19045
https://doi.org/10.1097/JTO.0b013e3182570919
https://doi.org/10.1111/j.1469-1809.2012.00724.x
https://doi.org/10.1111/j.1469-1809.2012.00724.x
https://doi.org/10.21037/tlcr-20-882
https://doi.org/10.21037/tlcr-20-882
https://doi.org/10.1016/j.cllc.2021.09.002
https://doi.org/10.3389/fonc.2022.837219
https://doi.org/10.3389/fonc.2022.837219
https://doi.org/10.3389/fonc.2023.1169876
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Case Report: Response to crizotinib treatment in a patient with advanced non-small cell lung cancer with LDLR-ROS1 fusion
	Introduction
	Case presentation
	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Acknowledgments
	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 /sRGB
  /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


