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Cancers of unknown primary (CUP) account for 2%—5% of all diagnosed cancers
and are always characterized with fast-paced aggression, early metastasis, and
unpredictable spread patterns Mediastinum metastasis with unknown primary
origin is extremely rare and with a poor prognosis and short survival. There is no
literature to refer to for its treatment. Here, we reported a case of squamous cell
CUP in the mediastinum. A 50-year-old male patient was admitted after multi-
line treatment of low differentiated squamous cell carcinoma in the mediastinum
diagnosed 8 months before. In August 2019, the patient went to a local hospital
for cough and dyspnea for 2 weeks. Then, he was diagnosed with squamous cell
carcinoma of unknown primary origin with multiple lymph nodes metastasis. The
patient was featured with programmed cell death-ligand 1 (PD-L1) expression
strongly positive in 90% of tumor cells and the combined positive score of 90 and
a tumor mutation burden of 1.79 MUts/Mb and microsatellite stable phenotype.
The patient was treated with anti-programmed cell death-1 (PD-1) antibodies in
combination with chemotherapy and responded to the treatment. The patient
showed stable disease to multi-line immunotherapy for more than 7 months and
finally got a clinical benefit of 2-year survival benefit. In conclusion,
immunotherapy targeting PD-1/PD-L1 in combination with chemotherapy may
play a crucial role in the later-line treatment and palliative care of CUP.
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1 Introduction

Cancers of unknown primary (CUP) are defined as histologically
confirmed, metastatic carcinomas or undifferentiated neoplasm, in
which the primary tumor site cannot be identified according to a
standardized diagnostic evaluation (1-3). CUP, which account for
2%-5% of all diagnosed cancers, are always characterized with fast-
paced aggression, early metastasis, and unpredictable spread patterns
(3-5). According to autopsy analysis, the most common sites of CUP
involve lung, pancreas, hepatobiliary, kidney, bowel, genitourinary,
and stomach (6, 7). Adenocarcinoma carcinoma is the most common
histology of CUP, while squamous cell carcinoma contributes for
approximately 15% cases of CPU (8). Metastatic squamous cell
carcinoma with unknown primary has a poor prognosis, has a
survival time of 4-12 months, and is generally insensitive to
conventional chemotherapy (1). Choosing appropriate treatment
regimen for CUPs with optimal clinical benefit has perplexed
physicians all the time. In the molecular era, the situation has been
improved, since predictive biomarkers has been used to guide
targeted therapy, integrating the comprehensive genomic profiling
of CUP (9). Several predictive biomarkers, which are suggestive of a
likely response to immune checkpoint inhibitors, including
microsatellite instability, tumor mutation burden, and high
programmed cell death-ligand 1 (PD-L1) expression, may be also
appropriate for an appreciable proportion of CUP (3, 10).
Furthermore, according to comprehensive analyses of genomic
profiling of CUP in two studies, approximately 22% of CUP were
PD-L1 positive (10) and 14% CUP cases with high PD-L1 expression
with tumor proportion score (TPS) >50% (11). It is indicated that
PD-L1-positive CUP cases may have a feasibility to respond to
immunotherapies targeting programmed cell death protein-1 (PD-
1)/PD-L1 axis. Immunotherapy such as immune checkpoint
inhibitors (ICIs) has become widely used in the treatment of
several malignancies (12, 13). KEYNOTE-024 trial revealed that
pembrolizumab was associated with improved overall survival (OS)
and progression-free survival (PFS) in NSCLC patients with PD-L1
tumor proportion score (TPS) 250% (14). Furthermore, KEYNOTE-
048 results showed that pembrolizumab improved OS in patients
with R/M HNSCC as PD-LI increases (15). Thus, CUP patients with
PD-L1-positive expression may benefit more from anti-PD-(L)1
treatment. Tislelizumab is an anti-PD-1 monoclonal antibody,
which has a significant anti-tumor activity and good safety in
various tumors when subjected to monotherapy or combined with
chemotherapy (16-19).

Multiple lymph node involvement in the mediastinum with
unknown primary origin is extremely rare (20, 21) and always
characterized with poor prognosis and short survival. There is
no literature to refer to for its treatment. Here, we present a
case of squamous cell cancer with unknown primary origin
in the mediastinum, who benefited from immunotherapy
and chemotherapy.

Frontiers in Oncology

02

10.3389/fonc.2023.1242460

2 Case presentation

A 50-year-old male patient was admitted to the hospital for
further treatment after multi-line treatment of low differentiated
squamous cell carcinoma in the mediastinum diagnosed 8 months
before. The patient was previously in good health without
smoking history and no family history of cancer. In August
2019, the patient went to a local hospital for cough and dyspnea
for 2 weeks. Computed tomography (CT) screening and positron
emission tomography (PET)/CT revealed multiple swollen lymph
nodes in the mediastinum. Hypermetabolic foci were not detected
in other remaining sites of the body. The patient was diagnosed
with squamous cell carcinoma of unknown primary origin with
multiple lymph nodes metastasis based on the histopathological
examination of biopsy specimens. According to results of analyses
of blood and tissue samples by next-generation sequencing, the
PD-L1 expression was strongly positive in 90% of tumor cells and
PD-L1 combined positive score (CPS) was 90. In addition, the
patient was characterized with a tumor mutation burden (TMB) of
1.79 MUts/Mb and a microsatellite stable phenotype.

From 7 September 2019 to 16 November 2019, the patient was
treated with four cycles of camrelizumab (200 mg d1, Q3W) plus
endostar combined with chemotherapy (vinorelbine plus cisplatin).
He was assessed as having a stable disease (SD) at the end of the
second cycle and progressive disease (PD) at the end of the fourth
cycle on 28 November 2019. The patient had developed facial
intermittent bleeding reactive cutaneous capillary endothelial
proliferation. Then, he was treated with three cycles of
camrelizumab plus endostar combined with paclitaxel (for one
cycle and discontinued for allergy to paclitaxel) or carboplatin
(for two cycles) from 1 December 2019 to 12 January 2020. Then,
treatment discontinued due to coronavirus disease 2019 (COVID-
19); thereafter, he was treated with anrotinib (10 mg, D1-14, Q21D)
for 2 months and then was assessed as PD in March 2020. In May
2020, with worsened cough and dyspnea, he came to our hospital
for further treatment.

After admission, vital signs examination found that the patient
had a heart rate of 110/min, breath of 30/min, and a lower breath
sound of the left lower lung. Tumor biomarker test showed positive
cytokeratin and normal level of carcinoembryonic antigen and
squamous cell carcinoma antigen. There was no other
abnormality. Thorax CT imaging showed irregular masses
involving the ascending aorta, the aortic arch, the superior vena
cava, the pulmonary artery, and the trachea and main bronchi;
multiple enlarged lymph nodes in the mediastinum; and diffuse
irregular thickening of the pericardium (Figure 1A). No lesion was
found by abdomen CT and head MRI. The pathological
consultation suggested a low-differentiated squamous cell
carcinoma in the mediastinum. The multidisciplinary team
recommended radiotherapy first aiming to relieve the
compression symptom of wheezing, cough, and expectoration.
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FIGURE 1

Thorax CT imaging of the patient before and after treatment of tislelizumab plus albumin-bound paclitaxel. (A—D) show the CT imaging at baseline, the end
of the second cycle, the third cycle, and the fifth cycle, respectively. (A) Baseline imaging on 19 May 2020; (B) imaging on 16 July 2020, after two cycles
treatment; (C) imaging on 9 September 2020, after three cycles treatment; (D) imaging on 3 November 2020, after five cycles treatment.

After three times treatment by linear accelerator radiotherapy,
the aforementioned symptoms significantly worsened. He got better
after drainage of pleural effusion and discontinued radiotherapy.
Then, he was treated with tislelizumab (200 mg D1, 21 days a cycle)
plus albumin-bound paclitaxel (200 mg D1, 100 mg D8, 21 days a
cycle) for five cycles from 11 June 2020 to 10 October 2020. The
symptoms improved further since the fifth day after
immunochemotherapy. The patient was assessed as having stable
disease (SD) at the end of the second cycle treatment (Figures 1B-
D). The response was assessed as SD at the end of the fifth cycle with
the lesions in mediastinum shrinking successively. However, the
patient was indicated with pulmonary fibrosis, which might be

grade 1 checkpoint inhibitor pneumonitis (CIP) (Figures 2A, B),
grade 2 leukopenia, and grade 3 thrombocytopenia. The CIP was
closely monitored and got better when assessed on 22 July 2020
(Figures 2B, C). The hematological toxicities recovered after
symptomatic treatment.

Thereafter, the patient was treated with tislelizumab as
maintenance therapy for three cycles from 4 November 2020 to
24 December 2020. No tislelizumab-related adverse event occurred.
Then, treatment discontinued due to the COVID-19 pandemic.
Until 27 January 2021, the patient was confirmed PD with
mediastinum space occupying focus and multiple liver metastases,
which was considered as new.

FIGURE 2

Thorax CT imaging indicates pulmonary inflammation after treatment of tislelizumab plus albumin-bound paclitaxel, which disappears in
approximately 2 months when monitored closely. (A) Imaging on 16 July 2020, after two cycles immunotherapy, inflammation focally affecting the
left lung; (B) imaging on 22 July 2020, 1 week after the time of (A), the inflammation is still in the left lung; (C) imaging on 9 September 2020, after

three cycles immunotherapy, the inflammation basically subsided.
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FIGURE 3

The tumor progression by thorax and abdomen CT imaging. (A) Thorax imaging indicates enlarged lesions in the mediastinum on 16 March 2021;

(B) abdomen imaging on 16 March 2021 indicates multiple live metastases

The patient was admitted in our hospital for cough, tight chest,
and dyspnea on 15 March 2021. CT imaging demonstrated enlarged
lesions in the mediastinum and multiple live metastases
(Figures 3A, B). In consideration of the poor physical condition,
the patient was treated with optimal supportive care. The patient
died in October 2021. The treatment timeline is summarized in
Figure 4. The biochemical analysis results of CEA, neuron-specific
enolase (NSE), cytokeratin 19 fragments (CYFRA21-1), and
albumin were collected. The change in cytokeratin is summarized
in Supplementary Figure 1.

3 Discussion

In this report, we reported a rare case of squamous cell
carcinoma of unknown origin with highly positive PD-L1
expression in the mediastinal metastatic lymph nodes, who
benefitted from anti-PD-1 targeted immunotherapy plus
chemotherapy and gained a PFS of over 7 months and OS of 26
months. This is the first reported case of squamous cell carcinoma
of unknown origin in the mediastinal metastatic lymph nodes, who
benefitted from the strategy of immunochemotherapy with
prolonged PFS and OS. Biomarker analysis of PD-L1 expression
plays a pivotal role in choosing the optimal treatment regimen.

As to the CUP characteristics of aggressive and early metastasis
and unpredictable patterns of spread, it is of importance to have the
histopathological evaluation of the primary site and identify
subtypes of specific tumor, which can be more definitively treated
or have superior outcomes (3, 8). However, it is sometimes difficult
and time consuming to identify the primary site of tumor, with a
median time of 42 days from CUP diagnosis until pharmacotherapy
treatment initiation (22). In this case, however, even various
modern medical detective methods of imaging, including PET-
CT, failed to identify the primary origin of malignancy in this case.
In addition, the multiple lymph node involvement in the
mediastinum is extremely rare. The patient had been diagnosed
as CUP with high expression of PD-L1 and treated with anti-PD-1
immunotherapy when he showed up at our medical center and had
a best response of SD to previous treatment. The high expression of
PD-LI served as a predictive biomarker to immune checkpoint
blockade. According to a comprehensive analysis of CUP for the
biomarkers of response to immune checkpoint blockade therapy,
PD-L1 was expressed in 22% of CUP patients (10). It is reasonable
to suggest that ICIs could serve as the basal treatment of high PD-L1
expression. However, only a subset of CUP patients may respond to
ICIs, considerations integrated with genomic profiling, including
TMB and detection of immune or inflammatory biomarkers in the
tumors (23).

From Aug 7, 2019 to Nov
28,2019

Camrelizumab (200 mg D1,
Q21D)+ endostar + vinorelbine
and cisplatin, 4 cycles

From Dec 1, 2019 to Jan 12, 2020
Camrelizumab plus endostar combined
with paclitaxel (for 1 cycle) or
carboplatin (for 2 cycles), 3 cycles

v2020

5 cycles

From Jun 11, 2020 to Oct 10,

Tislelizumab (200 mg D1, Q21D)
plus albumin bound paclitaxel
(200 mg D1, 100mg D8, Q21D) for

From Mar 15, 2021
The patient were
treated with optimal
supportive care.

From Nov 4, 2020 to Dec 24, 2020
Tislelizumab (200 mg, D1, Q21D) as
maintenance therapy for 3 cycles

Jan 2020—Mar 2020
Anrotinib (10 mg, D1-14, Q21D) for 2 months
E 3
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cutaneous capillary
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Abbreviations: PFS, progressive-free survival; CUP, cancer of unknow primary; PD, progression
disease; SD, stable disease; CT, computed tomography.
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FIGURE 4
Summary of treatment timeline.
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In this case, tislelizumab plus albumin-bound paclitaxel was
chosen as the fourth-line treatment. The patient achieved SD from
combined therapy, and a PFS of over 7 months with acceptable
adverse event, which was proved to be an effective therapy scheme
(24). The OS was over 26 months, which was significantly longer
than that reported in the current literature.

In a nutshell, this study reports the first clinical evidence that
ICIs plus chemotherapy in a patient with squamous cell cancer with
unknown primary origin in the mediastinum, introduced successful
whole management more than 26 months of OS benefit. During the
course, further assessment of the optimal biomarker should be
taken account in selection of checkpoint immunotherapy for CUP.

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 authors.

Ethics statement

Written informed consent was obtained from the individual’s
next of kin for the publication of any potentially identifiable images
or data included in this article.

Author contributions

WZ and ZXL contributed to conception and design of the study
and approved the final manuscript. NZ and MZ contributed to
collecting and analyzing radiology figures and writing the initial
manuscript. WZ and YN were responsible for writing and polishing
the manuscript. ZHL, NW, WS, and YD played a role in

References

1. Agca M, Kosif A. Metastatic squamous cell cancer with unknown primary origin
in the mediastinal lymph node. Niger J Clin Pract (2018) 21(10):1384-6. doi: 10.4103/
njcp.njcp_149_18

2. Varadhachary GR, Raber MN. Cancer of unknown primary site. N Engl ] Med
(2014) 371(8):757-65. doi: 10.1056/NEJMral303917

3. Lee MS, Sanoff HK. Cancer of unknown primary. BMJ (2020) 371:m4050.
doi: 10.1136/bmj.m4050

4. Brewster DH, Lang J, Bhatti LA, Thomson CS, Oien KA. Descriptive
epidemiology of cancer of unknown primary site in Scotland, 1961-2010. Cancer
Epidemiol. (2014) 38(3):227-34. doi: 10.1016/j.canep.2014.03.010

5. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2019. CA Cancer ] Clin (2019) 69
(1):7-34. doi: 10.3322/caac.21551

6. Pentheroudakis G, Golfinopoulos V, Pavlidis N. Switching benchmarks in cancer
of unknown primary: from autopsy to microarray. Eur | Cancer (2007) 43(14):2026-36.
doi: 10.1016/j.ejca.2007.06.023

7. Hemminki K, Bevier M, Hemminki A, Sundquist J. Survival in cancer of unknown
primary site: population-based analysis by site and histology. Ann Oncol (2012) 23
(7):1854-63. doi: 10.1093/annonc/mdr536

8. Krimer A, Bochtler T, Pauli C, Baciarello G, Delorme S, Hemminki K, et al. Cancer
of unknown primary: ESMO Clinical Practice Guideline for diagnosis, treatment and
follow-up. Ann Oncol (2022) 34(3):228-46. doi: 10.1016/j.annonc.2022.11.013

Frontiers in Oncology

10.3389/fonc.2023.1242460

summarizing the data. All authors contributed to the article and
approved the submitted version.

Acknowledgments

We thank the patient’s family for their help in the preparation
of this case report.

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 this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fonc.2023.1242460/
full#supplementary-material

SUPPLEMENTARY FIGURE 1
Change in cytokeratin.

9. Hayashi H, Takiguchi Y, Minami H, Akiyoshi K, Segawa Y, Ueda H, et al. Site-
specific and targeted therapy based on molecular profiling by next-generation
sequencing for cancer of unknown primary site: A nonrandomized phase 2 clinical
trial. JAMA Oncol (2020) 6(12):1931-8. doi: 10.1001/jamaoncol.2020.4643

10. Gatalica Z, Xiu J, Swensen J, Vranic S. Comprehensive analysis of cancers of
unknown primary for the biomarkers of response to immune checkpoint blockade
therapy. Eur J Cancer. (2018) 94:179-86. doi: 10.1016/j.ejca.2018.02.021

11. Ross JS, Sokol ES, Moch H, Mileshkin L, Baciarello G, Losa F, et al.
Comprehensive genomic profiling of carcinoma of unknown primary origin:
retrospective molecular classification considering the CUPISCO study design.
Oncologist (2021) 26(3):e394-402. doi: 10.1002/0nco.13597

12. Abdayem P, Planchard D. Safety of current immune checkpoint inhibitors in
non-small cell lung cancer. Expert Opin Drug Saf. (2021) 20(6):651-67. doi: 10.1080/
14740338.2021.1867100

13. Darvin P, Toor SM, Sasidharan Nair V, Elkord E. Immune checkpoint inhibitors:
recent progress and potential biomarkers. Exp Mol Med (2018) 50(12):1-11.
doi: 10.1038/s12276-018-0191-1

14. Reck M, Rodriguez-Abreu D, Robinson AG, Hui R, Csoszi T, Fulop A, et al. Updated
analysis of KEYNOTE-024: pembrolizumab versus platinum-based chemotherapy for
advanced non-small-cell lung cancer with PD-L1 tumor proportion score of 50% or
greater. ] Clin Oncol (2019) 37(7):537-46. doi: 10.1200/JCO.18.00149

frontiersin.org


https://www.frontiersin.org/articles/10.3389/fonc.2023.1242460/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fonc.2023.1242460/full#supplementary-material
https://doi.org/10.4103/njcp.njcp_149_18
https://doi.org/10.4103/njcp.njcp_149_18
https://doi.org/10.1056/NEJMra1303917
https://doi.org/10.1136/bmj.m4050
https://doi.org/10.1016/j.canep.2014.03.010
https://doi.org/10.3322/caac.21551
https://doi.org/10.1016/j.ejca.2007.06.023
https://doi.org/10.1093/annonc/mdr536
https://doi.org/10.1016/j.annonc.2022.11.013
https://doi.org/10.1001/jamaoncol.2020.4643
https://doi.org/10.1016/j.ejca.2018.02.021
https://doi.org/10.1002/onco.13597
https://doi.org/10.1080/14740338.2021.1867100
https://doi.org/10.1080/14740338.2021.1867100
https://doi.org/10.1038/s12276-018-0191-1
https://doi.org/10.1200/JCO.18.00149
https://doi.org/10.3389/fonc.2023.1242460
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Zhao et al.

15. Burtness B, Harrington KJ, Greil R, Soulieres D, Tahara M, de Castro GJr., et al.
Pembrolizumab alone or with chemotherapy versus cetuximab with chemotherapy for
recurrent or metastatic squamous cell carcinoma of the head and neck (KEYNOTE-
048): a randomised, open-label, phase 3 study. Lancet (2019) 394(10212):1915-28.
doi: 10.1016/S0140-6736(19)32591-7

16. Zhou C, Huang D, Fan Y, Yu X, Liu Y, Shu Y, et al. Tislelizumab versus docetaxel
in patients with previously treated advanced NSCLC (RATIONALE-303): A phase 3,
open-label, randomized controlled trial. J Thorac Oncol (2023) 18(1):93-105.
doi: 10.1016/.jtho.2022.09.217

17. Xu J, Kato K, Raymond E, Hubner RA, Shu Y, Pan Y, et al. Tislelizumab plus
chemotherapy versus placebo plus chemotherapy as first-line treatment for advanced
or metastatic oesophageal squamous cell carcinoma (RATIONALE-306): a global,
randomised, placebo-controlled, phase 3 study. Lancet Oncol (2023) 24(5):483-95.
doi: 10.1016/s1470-2045(23)00108-0

18. Yi M, Zheng X, Niu M, Zhu S, Ge H, Wu K. Combination strategies with PD-1/
PD-L1 blockade: current advances and future directions. Mol Cancer. (2022) 21(1):28.
doi: 10.1186/s12943-021-01489-2

19. Wang]J,LuS, YuX, Hu Y, Sun Y, Wang Z, et al. Tislelizumab plus chemotherapy
vs chemotherapy alone as first-line treatment for advanced squamous non-small-cell

Frontiers in Oncology

06

10.3389/fonc.2023.1242460

lung cancer: A phase 3 randomized clinical trial. JAMA Oncol (2021) 7(5):709-17.
doi: 10.1001/jamaoncol.2021.0366

20. Kawasaki H, Yoshida J, Yokose T, Suzuki K, Nagai K, Hojo F, et al. Primary unknown
cancer in pulmonary hilar lymph node with spontaneous transient regression: report of a
case. Jpn J Clin Oncol (1998) 28(6):405-9. doi: 10.1093/jjco/28.6.405

21. Blanco N, Kirgan DM, Little AG. Metastatic squamous cell carcinoma of the
mediastinum with unknown primary tumor. Chest (1998) 114(3):938-40. doi: 10.1378/
chest.114.3.938

22. Mileshkin L, Bochtler T, Gatta G, Kurzrock R, Beringer A, Miiller-Ohldach M,
et al. Cancer-of-unknown-primary-origin: A SEER-medicare study of patterns of care
and outcomes among elderly patients in clinical practice. Cancers (Basel) (2022) 14
(12):2905. doi: 10.3390/cancers14122905

23. Posner A, Sivakumaran T, Pattison A, Etemadmoghadam D, Thio N, Wood C,
et al. Immune and genomic biomarkers of immunotherapy response in cancer of
unknown primary. J Immunother Cancer (2023) 11(1):e005809. doi: 10.1136/jitc-2022-
005809

24. Liu SY, Wu YL. Tislelizumab: an investigational anti-PD-1 antibody for the
treatment of advanced non-small cell lung cancer (NSCLC). Expert Opin Investig Drugs
(2020) 29(12):1355-64. doi: 10.1080/13543784.2020.1833857

frontiersin.org


https://doi.org/10.1016/S0140-6736(19)32591-7
https://doi.org/10.1016/j.jtho.2022.09.217
https://doi.org/10.1016/s1470-2045(23)00108-0
https://doi.org/10.1186/s12943-021-01489-2
https://doi.org/10.1001/jamaoncol.2021.0366
https://doi.org/10.1093/jjco/28.6.405
https://doi.org/10.1378/chest.114.3.938
https://doi.org/10.1378/chest.114.3.938
https://doi.org/10.3390/cancers14122905
https://doi.org/10.1136/jitc-2022-005809
https://doi.org/10.1136/jitc-2022-005809
https://doi.org/10.1080/13543784.2020.1833857
https://doi.org/10.3389/fonc.2023.1242460
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	2-Year survival benefit from immunotherapy for squamous cell cancer with cancer of unknown primary in mediastinum: a case report
	1 Introduction
	2 Case presentation
	3 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 /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


