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Case Report: Long-Term

Survival With Anlotinib in a Patient
With Advanced Undifferentiated
Large-Cell Lung Cancer and Rare
Tonsillar Metastasis

Tianwei Xu?, Chenchen Wei?, Xiaoteng Zou, Binbin Lu® and Zhaoxia Wang *

Cancer Medical Center, The Second Affiliated Hospital of Nanjing Medical University, Nanjing, China

Undifferentiated large-cell lung cancer is a rare type of non-small cell lung cancer (NSCLC)
with a poor prognosis. It is insensitive to chemotherapy and easily develops drug
resistance. Analysis of the Surveillance, Epidemiology, and End Results (SEER)
database showed that patients with stage IV undifferentiated large-cell lung cancer had
a median overall survival (OS) of only 4 months and that those who received
chemotherapy had a median OS of only 5 months longer than those who did not. For
the first time, we report a case of advanced large-cell undifferentiated lung cancer with rare
tonsil metastasis. The patient developed resistance after 3 months of platinum-based
systemic chemotherapy and local treatment. Antiangiogenic therapy has been
continuously progressing and has shown certain efficacy in treating many malignant
tumors, such as lung cancer. However, there are no relevant studies or case reports on
antiangiogenic therapy in the treatment of undifferentiated large-cell lung cancer. Anlotinib,
an orally delivered small-molecule antiangiogenic tyrosine kinase inhibitor (TKI), was
administered to this patient after chemotherapy resistance occurred, and the outcome
was assessed as continued stable disease (SD). As of the last follow-up evaluation, the
progression-free survival (PFS) of the patient was 21.5 months, and the OS was 27.5
months. Retrospective immunohistochemical analysis showed that the patient was
positive for one of the targets of anlotinib (PDGFR). In general, the findings in this case
suggest that anlotinib may be an option with good efficacy for patients with large-cell
undifferentiated lung cancer after chemotherapy resistance that may have good efficacy
and also suggest that PDGFR may be the target underlying this effect.

Keywords: undifferentiated large-cell lung cancer, antiangiogenic therapy, anlotinib, tonsillar metastasis, platelet-
derived growth factor receptors (PDGFR)
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INTRODUCTION

Metastasis of tumors to the tonsil is extremely rare, with nearly
100 cases reported to date. The most common primary tumors
are digestive tract tumors, renal cancer, and melanoma (1). Most
metastatic tonsil tumors from lung cancer result from small cell
lung cancer (2). No case of tonsil metastasis from
undifferentiated large-cell lung cancer has been reported.
Antiangiogenic therapy has been recommended for the
treatment of non-small cell lung cancer (NSCLC) (3), but there
have been no clinical trials or case reports of antiangiogenic therapy
for undifferentiated large-cell lung cancer. Anlotinib is an oral
multitarget small-molecule tyrosine kinase inhibitor (TKI) (4). Its
main targets include VEGFR and PDGFR. The Alter0303 study (5)
showed that anlotinib as a third-line treatment can benefit
advanced NSCLC patients with chemotherapy failure. However,
patients with undifferentiated large-cell lung cancer were not
included in this study; therefore, the efficacy of anlotinib in this
group of patients is unknown. We present the first case of a patient
with undifferentiated large-cell lung cancer with rare tonsillar
metastases who achieved a long survival time with anlotinib
treatment after chemotherapy failure. The following case is
presented in accordance with the CARE reporting checklist.

CASE PRESENTATION

A 70-year-old man with a 20-year history of smoking presented to
the otolaryngology department in January 2019 with a foreign body
sensation in his throat. The patient occasionally had dry cough,

primary lung lesion [KI-67 (50%+); CGA (=; SYN (-)].

without sputum, hemoptysis, chest tightness, dyspnea, and other
symptoms. A physical examination showed that the trachea was
centered, and there was no obvious abnormality in the respiratory
sounds of either lung. No superficial lymph node enlargement was
observed. The patient reported no family history of cancer.
Laryngoscopy revealed a tonsil mass (Figure 1A). Chest
computed tomography (CT) (January 16, 2019) showed a mass
of 78 * 51 mm in the upper left mediastinum (Figure 1C). Cranial
magnetic resonance imaging (MRI), abdominal CT, and whole
body bone scan examinations showed no other metastatic lesions
(Supplementary Figure 1). We performed puncture of the lung
lesions and tonsillectomy for the tonsil lesions. Hematoxylin
and eosin (HE) staining and Ki-67 immunohistochemistry
of the tonsil lesion demonstrated malignancy. The TTF1
immunohistochemical results suggested that the lesion might
originate from the lung (Figure 1B). HE staining and Ki-67
immunohistochemistry of lung tissue indicated large-cell
carcinoma. The results of assessment of neuroendocrine-related
immunohistochemical indexes, including CGA and SYN, were
negative, indicating that the tumor may not have neuroendocrine
function (Figure 1D). The patient was finally diagnosed with
undifferentiated large-cell lung cancer of the left lung
[T4NxM1b, American Joint Committee on Cancer (AJCC) gth
edition]. Next generation sequencing (NGS, Geneseeq Technology
Inc) found mutations in TP53, PIK3CA, and CD74 and no driver
gene mutations that could be used for targeted therapy (Table 1).

As shown in Figure 2, from February 15, 2019, the patient
received albumin-bound paclitaxel (200 mg on d 1 and 8) +
carboplatin (450 mg on d 1) chemotherapy for four cycles. Chest
CT (May 15, 2019) showed a 93 * 62 mm mass near the left upper

CGA

SYN

FIGURE 1 | Initial diagnosis of advanced undifferentiated large-cell lung cancer with rare tonsillar metastasis. (A) Tonsillar metastasis. (B) Pathology and
immunohistochemistry of tonsillar metastasis [KI-67 (40%-+); TTF1 (2)]. (C) Primary lung lesion shown by chest CT. (D) Pathology and immunohistochemistry of the
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TABLE 1 | Mutations and their abundance detected by NGS (Geneseeq Technology Inc).

Genes Mutations
CD74 ¢.679C>G (p.L227V)
PIK3CA ¢.1637A>C (p.Q546P)
TP53 C.434T>A (p.L145Q)

Platinum-based Bronchial
Chemotherapy arterial
For 4 cycles infusion

Initial
diagnosis

l

2019.05.15

l

2019.01.16 2019.06.21

2019.08.08

FIGURE 2 | Graphic summary of the case.

Peripheral Blood Cancer tissue

- 1.8%
0.8% 8.4%
1.7% 30.7%

Anlotinib monotherapy

!

2020.04.23

2020.10.15

2020.12.17 2021.04.01

mediastinum, and the efficacy was evaluated as progressive
disease (PD). This result indicated that the patient had
acquired resistance to chemotherapy, with a progression-free
survival (PFS) time of 3 months for this chemotherapy regimen.
A bronchial arterial infusion (cisplatin 40 mg + epirubicin 40
mg) was performed on May 22, 2019. Chest CT (June 6, 2019)
showed a mass of 102 * 63 mm near the left upper mediastinum,
which was evaluated as stable disease (SD). The patient refused
further chemotherapy regimens. Immunotherapy was refused for
financial reasons. Complying with the patient’s wishes, we
administered oral antiangiogenic therapy with anlotinib (12
mg/d). Each cycle was defined as 2 weeks on treatment
followed by 1 week off treatment. The patient was followed up
at an outpatient clinic. The patient developed tolerable mild
fatigue, diarrhea, and a small rash after initial use of anlotinib.
These adverse reactions were rated as Level 1 (CTCAE 5.0).
These adverse events resolved spontaneously without treatment
after two cycles of anlotinib treatment. Chest CT (August 8,
2019) showed a 106 * 63 mm mass near the left upper
mediastinum, and the efficacy was evaluated as SD. The
patient continued oral treatment with anlotinib monotherapy.
Chest CT (April 23, 2020) showed a 101 * 64 mm mass near the
left upper mediastinum, and the efficacy was evaluated as SD.
The patient continued to receive oral anlotinib monotherapy,
and chest CT (October 15, 2020) showed a 93 * 52 mm mass near
the left upper mediastinum. Chest CT scan (December 17, 2020.)
showed a 93 * 52 mm mass near the left upper mediastinum. The
last follow-up chest CT scan (April 1, 2021) showed an 83 *
52 mm mass near the left upper mediastinum, and the efficacy
was evaluated as SD. At the last follow-up, the patient’s PFS and

overall survival (OS) were 21.5 and 27.5 months, respectively,
after anlotinib treatment. A re-examination of head and neck CT
showed no new lesions in the tonsils (Supplementary Figure 1).
There was also no evidence of new metastasis or progression
beyond the primary lesion during follow-up. Timeline of the
relevant information is shown in Table 2.

All procedures performed in studies involving human
participants were in accordance with the ethical standards of
the institutional and/or national research committee(s) and with
the Helsinki Declaration (as revised in 2013). Written informed
consent was obtained from the patient for publication of this
manuscript and any accompanying images.

DISCUSSION

The main pathological types of primary tonsil tumors are
squamous cell carcinoma or lymphoma, and metastatic tumors
of the tonsil are very rare (6). Metastatic tonsil tumors have been
reported to account for only 0.8% of all tonsil tumors (7). Nearly
100 cases of metastatic malignant tumors of the tonsil have been
reported, and the most common sources are digestive tract
tumors, kidney cancer, and melanoma. In lung cancer, the
primary pathological type of tonsil metastasis is small cell lung
cancer, and this case is the first report of tonsil metastasis from
undifferentiated large-cell lung cancer.

Undifferentiated large-cell lung cancer is a type of NSCLC, but
its incidence is significantly lower than that of common lung
adenocarcinoma, lung squamous cell carcinoma, and other
subtypes (8). The prognosis of patients with advanced
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TABLE 2 | Timeline of the relevant information.

Time Major medical examination Diagnosis or efficacy evaluation Treatment

2019.01.16— Laryngoscopy; chest CT; cranial MRI; abdominal Undifferentiated large-cell lung cancer of the left  Puncture of the lung lesions and tonsillectomy;

2019.01.29 CT; whole body bone scan; NGS lung (T4NxM1b, AJCC 8™ edition)

2019.02.15 - Albumin-bound paclitaxel (200 mg on d 1 and
8) + carboplatin (450 mg on d 1);

2019.08.09 - Albumin-bound paclitaxel (200 mg on d 1 and
8) + carboplatin (450 mg on d 1);

2019.04.02 - Albumin-bound paclitaxel (200 mg on d 1 and
8) + carboplatin (450 mg on d 1);

2019.04.22 - Albumin-bound paclitaxel (200 mg on d 1 and
8) + carboplatin (450 mg on d 1);

2019.05.15 Chest CT; PD

2019.05.22 - Bronchial arterial infusion (cisplatin 40 mg +
epirubicin 40 mg);

2019.06.21 Chest CT; sSD Anlotinib;

2019.08.08 Chest CT; sD

2020.04.23 Chest CT; SD

2020.10.15 Chest CT; sSD

2020.12.17 Chest CT; sSD

2021.04.01 Chest CT; sD

undifferentiated large-cell lung cancer is poor (9). We obtained
survival data from the Surveillance, Epidemiology, and End Results
(SEER) database for 1,129 patients diagnosed with stage IV (AJCC
7™ edition) large-cell undifferentiated lung cancer after 2010
(Figure 3A). The results showed that the median OS was only 4
months. The median survival of those who received chemotherapy
was only 5 months longer than that of those who did not or whose
treatment status was unknown (7 vs 2 months, P < 0.0001). This
report describes a case of stage IV undifferentiated large-cell lung
cancer with rare tonsillar metastases for which genetic testing did
not provide a therapeutic target. Platinum-based chemotherapy
was selected as the first-line treatment. The PFS with chemotherapy
was 3 months, which was similar to the database results.

The theory of cutting off the blood supply of tumors to combat
them was first proposed in 1971. The first proangiogenesis factor,
VEGF, was isolated in 1989. The main recognized tumor
angiogenesis signaling pathways are the VEGF/VEGFR and
PDGF/PDGFR pathways (10). At present, antiangiogenic
therapy with bevacizumab is recommended for the treatment of
lung cancer (3). However, there have been no clinical trials or case
reports of antiangiogenic therapy for undifferentiated large-cell
lung cancer. Anlotinib is an oral small-molecule multitarget
antiangiogenic TKI, and its main targets include VEGEFR,
PDGEFR, and other major angiogenesis-related factors. The
Alter0303 study showed that the use of oral anlotinib
monotherapy as third-line treatment for advanced NSCLC

A
Stage IV undifferentiated
large-cell lung cancer
(AJCC 7th)
g 100
2
S
N 5
T T
S
o o
0 E 8 12
B Months

PDGFR (+++)].

Stage IV undifferentiated
large-cell lung cancer

(AJCC Tth)
g 100 —— Chemotherapy
S —— No /Unknown
S
=]
7
™
g e
e °
o 2 4 6 8 10 12 14
Months

FIGURE 3 | (A) Kaplan-Meier (KM) analysis of survival of patients with stage IV (AJCC 7™ edition) undifferentiated large-cell lung cancer from the SEER database
after 2010. (B) Retrospective examination of the expression of angiogenesis-related genes and anlotinib targets by immunohistochemistry [VEGF (++); VEGFR (-);
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achieved a PFS of 4 months and an OS of 3.3 months (5).
However, patients with large-cell undifferentiated carcinoma
were not included in this study; therefore, the efficacy of
anlotinib in patients with this type of lung cancer is unclear.

In this case, the tumor size rapidly increased after chemotherapy
resistance occurred. We administered the oral antiangiogenic agent
anlotinib. Early imaging during anlotinib treatment showed that
the tumor remained stable and began to shrink slowly with
prolonged treatment. At the last follow-up, the PFS and OS with
anlotinib treatment were 21.5 and 27.5 months, respectively. There
were no significant adverse reactions with this regimen. We
retrospectively examined the expression of angiogenesis-related
genes and anlotinib targets in this case by immunohistochemistry
(Figure 3B). VEGF expression was positive, indicating that tumor
angiogenesis activity was very high. Interestingly, VEGFR
expression was negative. The expression of PDGFR, another
important target of anlotinib, was positive, indicating that the
PDGER signaling pathway may be important for the function of
anlotinib in the treatment of this patient. PDGFR is a tyrosine
kinase receptor with two structurally related forms. Binding of
PDGF and PDGEFR activates downstream pathways that mediate
angiogenesis (11). Studies have shown that PDGFR can be
significantly overexpressed in lung tumors. Animal experiments
have also shown that PDGEFR inhibitors can significantly inhibit
angiogenesis in tumors, while normal tissue angiogenesis is not
affected (12). Therefore, the angiogenesis of PDGFR-positive
vascular endothelial cells alone may not be significantly affected
by PDGFR inhibitors. PDGFR immunohistochemistry in this case
also indicated PDGEFR positivity of the tumor. These results suggest
that patients with PDGFR-positive tumors may receive additional
benefit from PDGFR inhibitors such as anlotinib. This case
suggests that for large-cell undifferentiated lung cancer patients
who exhibit chemotherapy resistance, antiangiogenic therapy with
anlotinib can be attempted and may have a good effect. PDGFR
may be the target underlying this effect.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in
the article/Supplementary Material. Further inquiries can be
directed to the corresponding author.

REFERENCES

1. Chen XH, Bao YY, Zhou SH, Wang QY, Zhao K. Palatine Tonsillar Metastasis
of Small-Cell Neuroendocrine Carcinoma From the Lung Detected by FDG-
PET/CT After Tonsillectomy: A Case Report. Iran ] Radiol (2013) 10(3):148-
51. doi: 10.5812/iranjradiol.9281

2. Unsal M, Kutlar G, Sullu Y, Yurtlu S. Tonsillar Metastasis of Small Cell Lung
Carcinoma. Clin Respir J (2016) 10(6):681-3. doi: 10.1111/crj.12275

3. Ettinger DS, Wood DE, Aggarwal C, Aisner DL, Akerley W, Bauman JR, et al.
Ncen Guidelines Insights: Non-Small Cell Lung Cancer, Version 1.2020. J
Natl Compr Canc Netw (2019) 17(12):1464-72. doi: 10.6004/jnccn.2019.0059

4. Sun Y, Niu W, DuF, Du C, Li S, Wang J, et al. Safety, Pharmacokinetics, and
Antitumor Properties of Anlotinib, An Oral Multi-Target Tyrosine Kinase
Inhibitor, in Patients With Advanced Refractory Solid Tumors. ] Hematol
Oncol (2016) 9(1):105. doi: 10.1186/s13045-016-0332-8

ETHICS STATEMENT

Ethical review and approval was not required for the study on
human participants in accordance with the local legislation and
institutional requirements. The patients/participants provided
their written informed consent to participate in this study.

AUTHOR CONTRIBUTIONS

TX, CW, XZ, and BL collected the clinical information,
diagnostic information, therapeutic information, and images of
the patients. TX wrote the manuscript. ZW identified the case
and submitted the manuscript. TX and XZ revised the
manuscript. CW and ZW proofread the manuscript. TX, CW,
XZ, and BL contributed equally to this work. All authors
contributed to the article and approved the submitted version.

FUNDING

This work was supported by grants from the Key Research and
Development Plan (Social Development) of Science and
Technology Department of Jiangsu Province (No. BE2019760);
The Key young medical talents of Jiangsu Province (No.
QNRC2016662); The “123” advantageous disciplines, core
technologies and “789” excellent talent training plan of the
Second Affiliated Hospital of Nanjing Medical University
(No. 789ZYRC202090148).

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fonc.2021.
680818/full#supplementary-material

Supplementary Figure 1 | (A) Cranial magnetic resonance imaging (MRI),
abdominal CT, and whole body bone scan examinations showed no other
metastatic lesions at initial diagnosis. (B) Metastatic lesion of tonsil before and after
treatment.

5. Han B, Li K, Wang Q, Zhang L, Shi ], Wang Z, et al. Effect of Anlotinib as a
Third-Line or Further Treatment on Overall Survival of Patients With
Advanced Non-Small Cell Lung Cancer: The ALTER 0303 Phase 3
Randomized Clinical Trial. JAMA Oncol (2018) 4(11):1569-75.
doi: 10.1001/jamaoncol.2018.3039

6. Tsubochi H, Isogami K, Sato N, Imai T. Successfully Treated Lingual Tonsillar
Metastasis From Bronchial Adenocarcinoma. Jpn J Thorac Cardiovasc Surg
(2005) 53(8):455-7. doi: 10.1007/s11748-005-0085-8

7. Hyams VJ. Differential Diagnosis of Neoplasia of the Palatine Tonsil. Clin
Otolaryngol Allied Sci (1978) 3(2):117-26. doi: 10.1111/j.1365-2273.1978.
tb00674.x

8. Skrickova J, Kadlec B, Venclicek O, Merta Z. Lung Cancer. Cas Lek Cesk
(2018) 157(5):226-36.

9. Shi Y, Chen W, Li C, Qi S, Zhou X, Zhang Y, et al. Clinicopathological
Characteristics and Prediction of Cancer-Specific Survival in Large Cell Lung

Frontiers in Oncology | www.frontiersin.org

June 2021 | Volume 11 | Article 680818


https://www.frontiersin.org/articles/10.3389/fonc.2021.680818/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fonc.2021.680818/full#supplementary-material
https://doi.org/10.5812/iranjradiol.9281
https://doi.org/10.1111/crj.12275
https://doi.org/10.6004/jnccn.2019.0059
https://doi.org/10.1186/s13045-016-0332-8
https://doi.org/10.1001/jamaoncol.2018.3039
https://doi.org/10.1007/s11748-005-0085-8
https://doi.org/10.1111/j.1365-2273.1978.tb00674.x
https://doi.org/10.1111/j.1365-2273.1978.tb00674.x
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

Xu et al.

Case Report: Long-Term Survival With Anlotinib

Cancer: A Population-Based Study. J Thorac Dis (2020) 12(5):2261-9.
doi: 10.21037/jtd.2020.04.24

10. Ferrara N, Adamis AP. Ten Years of Anti-Vascular Endothelial Growth Factor
Therapy. Nat Rev Drug Discov (2016) 15(6):385-403. doi: 10.1038/nrd.2015.17

11. Bauman JE, Eaton KD, Martins RG. Antagonism of Platelet-Derived Growth
Factor Receptor in Non Small Cell Lung Cancer: Rationale and Investigations.
Clin Cancer Res (2007) 13(15 Pt 2):54632-6. doi: 10.1158/1078-0432.CCR-07-
0212

12. Papadopoulos N, Lennartsson J. The PDGF/PDGFR Pathway as a Drug
Target. Mol Aspects Med (2018) 62:75-88. doi: 10.1016/j.mam.2017.11.007

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.

Copyright © 2021 Xu, Wei, Zou, Lu and Wang. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (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.

Frontiers in Oncology | www.frontiersin.org

June 2021 | Volume 11 | Article 680818


https://doi.org/10.21037/jtd.2020.04.24
https://doi.org/10.1038/nrd.2015.17
https://doi.org/10.1158/1078-0432.CCR-07-0212
https://doi.org/10.1158/1078-0432.CCR-07-0212
https://doi.org/10.1016/j.mam.2017.11.007
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

	Case Report: Long-Term Survival With Anlotinib in a Patient With Advanced Undifferentiated Large-Cell Lung Cancer and Rare Tonsillar Metastasis
	Introduction
	Case Presentation
	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	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 true
  /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 true
  /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 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 ()
  /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


