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Background: It was widely accepted that programmed death-ligand 1 (PD-L1) positive,
tumor mutational burden-high (TMB-H) or microsatellite instability-high (MSI-H) tumor are
prone to have better treatment response to immune checkpoint blockade. The value of
immune checkpoint blockade in PD-L1 negative gastric cancer patients has been
questioned due to lower objective response rate (ORR).

Case Presentation:We report an unusual case of a PD-L1 negative, proficient mismatch
repair (pMMR)/microsatellite stability (MSS), tumor mutational burden-low (TMB-L) gastric
cancer patient who achieved good response to immune checkpoint blockade after failure
of systematic treatment. Multiple lymph nodes and bone metastases are the main
characteristics of this patient. The patient survived for more than 30months after diagnosis.

Conclusions: This case suggested that PD-L1 negative gastric cancer patient may also
benefit from immune checkpoint blockade. In gastric cancer, patients with lymph node
metastasis may be potential beneficiaries.

Keywords: advanced gastric cancer, immunotherapy, PD-L1, lymph node metastasis, MSS, pMMR
CASE PRESENTATION

A 39 years old man was admitted to our hospital on January 2, 2019 with the chief complaint of
recurrent diarrhea and black stool for 3 weeks. A gastroscopy showed erosion, hyperplasia and
protuberance of cardia mucosa. Pathological biopsy of the protuberant lesions showed cardia
adenocarcinoma. Further immunohistochemistry showed MSH2 (+), MSH6 (+), PMS2 (+),
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MLH1 (+), HER-2 (2+). And negative for HER-2 fluorescence in
situ hybridization (FISH) test and Epstein-Barr encoding region
(EBER) polymerase chain reaction (PCR) test. A positron emission
tomography - computed tomography (PET-CT) was conducted and
showed thickened gastric cardia wall, multiple enlarged lymph
nodes with high standard uptake value (SUV), including left
supraclavicular lymph nodes, multiple lymph nodes adjacent to
the cardia and retroperitoneal lymph nodes, multiple destructive
bones (left scapula, right 5th rib, Th8-10 vertebrae, L3 left adnexa,
sacrum and left iliac bone). He denied any family history of
hereditary diseases and special medical history. The laboratory
examination showed elevated carbohydrate antigen 199 (CA19-
9) of 52.1U/ml and normal carcinoembryonic antigen (CEA),
carbohydrate antigen 125 (CA125) and alpha fetoprotein
(AFP) level.

After admission, the patient received 4 cycles of FOLFOX4
chemotherapy from January 9, to February 27, 2019. After the
initial 4 cycles of chemotherapy, the patient complaint of
aggravated chest and back pain. Besides, CA125 and CA19-9
were increased from 32.1 U/ml to 62.9 U/ml and from 52.1 U/ml
to 78.4 U/ml respectively. A computed tomography (CT) scan
suggested an increase in the size of metastatic lymph nodes and
the extent of bone metastases compared to that before treatment
(Figure 1). Thus, the curative effect was evaluated as progressive
disease (PD) with a progression-free survival (PFS) of
3.5 months.

In order to look for more effective treatment, a next
generation sequencing (NGS) (unpublished report) was
performed and showed CCND1 gene amplification, RICTOR
gene amplification, TMB-L (TMB 5 Muts/Mb) and MSS. The
immunohistochemistry of PD-L1 with 22C3 antibody showed a
Combined Positive Score (CPS) with 0 (Supplementary
Figure 1) . Then, the patient accepted second-l ine
chemotherapy of albumin paclitaxel combined with tegafur (S-
1) for 6 cycles from March 15th to July 10th, 2019. In the
meantime, thoracic spine and lumbar spine radiotherapy of
DT 36Gy/12F was performed to relieve the pain. CT scans
after every 2 cycles of chemotherapy suggested sustained stable
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disease (SD). CA125 and CA19-9 decreased to the normal level
during the second-line chemotherapy gradually. The patient
reported improving quality of life by relieving pain. Thus,
single agent maintenance chemotherapy with S-1 was initiated
from Aug. 2nd,2019. The regular visit 2 months later showed
increased CA19-9 from 30.8 U/ml to 354 U/ml. And the pain was
aggravated gradually. The CT scan suggested PD with newly
formed bone metastases after maintenance chemotherapy with
S-1 for only 2 months (Figure 2). Therefore, a third-line
treatment was considered. And in the choice of third-line
treatment regimen, either Apatinib or anti-PD-1 was
considered according to the Chinese guideline at that time.
While considering that the previous paclitaxel was effective as
the second line therapy and the high cost of Apatinib or PD-1
antibody at that time, single-agent docetaxel was accepted as the
final choice. Docetaxel was used for 3 cycles. And at the same
time, right iliac and left acromioclavicular head radiotherapy was
conducted at a dose of 30Gy/10F to relieve the pain. The
evaluation after three cycles of third line docetaxel showed
enlarged lymph nodes in the neck and axilla with aggravated
cough, which suggested PD (Figure 3).

Luckily, a clinical trial of PD-1 antibody SCT-I10A (unlisted)
for metastatic gastric cancer was recruiting in our center and the
patient was a qualified participant. After informed consent, the
patient took part in the clinical trial and received the first dose of
PD-1 antibody (SCT-I10A) on January 10, 2020. Surprisingly,
the patient reported that the cough disappeared around 3 weeks
after the first dose of the drug. Then, due to the pandemic of
Corona Virus Disease 2019 (COVID-19), the treatment was
discontinued for nearly 3 months without any treatment. After
the pandemic, the patient returned to the hospital for further
evaluation. The result showed reduced pleural fluid, shrunken
mediastinal, neck, axillary and retroperitoneal lymph nodes and
normal tumor markers, which were suggestive of partial response
(PR) (Figure 4). Considering the inspiring response, another 23
cycles of PD-1 antibody therapy were conducted with the last
treatment on 2021.7.16 and the efficacy was assessed as
sustained PR.
FIGURE 1 | CT scan of the tumors before and after first-line treatment.
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To further clarify whether this patient has specific gene
mutations that make him sensitive to immunotherapy, a NGS
test of peripheral blood was conducted on Jan. 28th, 2021. The
results showed no gene mutations with MSS and TMB-L.

Up to now, the patient has an overall survival (OS) of over
30 months and has no discomfort. The timeline of patient
treatment and change of tumor markers was shown in
Supplementary Figure 2.
DISCUSSION

Worldwide, the incidence and mortality rate of gastric cancer
are ranked fifth (5.6%) and fourth (7.7%) respectively among
the most commonly diagnosed malignancies in 2020 (1).
Immunotherapy aims at regulating the unbalanced anti-
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tumor immune response to restraint the growth of tumor and
prolong the survival of patients. Several biomarkers and gene
signature were proposed as predictors of better response to
immunotherapy, such as high expression of PD-L1, mismatch
repair deficiency (dMMR)/MSI-H, and high TMB. The result of
KEYNOTE - 042 suggested patients with higher PD-L1
expression are associated with longer OS and higher objective
response rate (ORR). In 2017, based on the result of 149 patients,
Food and Drug Administration (FDA) approved pembrolizumab
for MSI-H or dMMR solid tumor. Since then pembrolizumab
became the first tissue/site agnostic immunotherapy. In the
KEYNOTE - 158 study, 1073 patients with advanced incurable
solid tumor who failed the standard therapy were enrolled to
assess the association between tissue TMB and anti-tumor
activity of PD-1 antibody pembrolizumab. This study
prospectively proved that TMB-H group had higher ORR than
A B C D

E F G H

FIGURE 3 | New pleural effusion (A) and cancerous lymphangitis (B) with enlarged mediastinal (C, D), axillary (E) and supraclavicular (F) lymph nodes on pulmonary
CT after third-line treatment. Enhanced MRI of the abdomen showed enlarged retroperitoneal lymph nodes (G, H).
A B C

FIGURE 2 | MRI of the shoulder joint and elvic showed newly formed bone metastases in the left humeral (A, B) and the right iliac (C).
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the counterpart (29% vs. 6%) for the first time. Based on this
study, FDA approved pembrolizumab for TMB-H solid tumor in
Jun, 2020, which is the second tissue/site agnostic indication for
immunotherapy. Although all the above evidence, there are
always doubts about the predictive power of these factors.
Because of the spatiotemporal heterogeneity of each tumor, the
expression of PD-L1, status of TMB and MSI/MMRmay not be a
reliable predictor. The complexity of the choice of PD-L1
detection method and cut-off value of TMB further contributes
to the inaccuracy of these predictors. Our case is just such an
exception who is PD-L1 negative, pMMR/MSS and TMB-L, and
achieved persistent good response to immunotherapy. It would
be worthwhile to figure out the reason why the classic prognostic
predictors failed in our case and reveal the underlying predictors.

In many types of tumors, PD-L1 expression was heterogenous
between primary tumours and metastatic lymph nodes, and the
expression rate of PD-L1 in the metastasis higher than that of the
primary site (2–5). This discordance is actually exist in gastric
cancer as well (6, 7). Unfortunately, we didn’t detect PD-L1
status in the lymph nodes of this patient.

Cancer chemotherapy drugs are often considered to be immune
suppressive, but the reasonable time sequence of chemotherapy and
immunotherapy may augment the therapeutic effect of
immunotherapy (8–11). This may be due to the chemical
exposure’s regulatory effect on T cell function (12–14). And Lukas
W. Pfannenstiel deemed Paclitaxel can enhance immunity by
promoting the maturation of dendritic cells (DC) cells (15).
Previous studies have shown that Docetaxe-resistant tumor cells
can increase susceptibility to cytotoxic T lymphocyte (CTL) killing
through “ immunogenic modulation ” after treatment with
Frontiers in Immunology | www.frontiersin.org 4
docetaxel (16). These mechanisms may contributed to the
patient’s sensitivity to immunotherapy, but it still need to be
confirmed by a sophisticated designed clinical experiments.

There are also studies shown that RICTOR gene expression is
associated with lymph node metastasis in gastric cancer (17, 18),
which to some extent explains the prominent characteristics of
lymphnodemetastasis of this patient.However, there is no evidence
that RICTOR expression is associated with the efficacy
of immunotherapy.
CONCLUSION

We report a PD-L1 negative, pMMR and TMB-L gastric cancer
patient who was highly sensitive to immunotherapy and had a long
response, which is against the traditional opinion about the predictive
factorsof immunotherapy.Forourcase, the reasonsmaybeas follows,
(1)PD-L1 expressionwasheterogenousbetweenprimary tumours, or
between primary cancer and metastatic lymph nodes. (2) Potential
synergistic effects of previous chemotherapy on immunotherapy. (3)
Higher responsiveness of lymph nodemetastases to immunotherapy.
This case enlightens us to have amore comprehensive understanding
of the prediction of immunotherapy.
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FIGURE 4 | Radiological imaging of the tumors before (A, C) and after (B, D) 1 cycle of PD-1 blockade. Pre-immunotherapy tumor site indicated by orange arrow.
LN, lymph node.
December 2021 | Volume 12 | Article 759250

https://www.frontiersin.org/journals/immunology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/immunology#articles


Zhang et al. PD-L1 Negative Patient and PD-1 Blockade
ETHICS STATEMENT

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

AUTHOR CONTRIBUTIONS

FZ and JZ were mainly responsible for the article writing. LZ,
MZ, and TZ were responsible for patient’s clinical data and
analysis. DY was the corresponding author. All authors
contributed to the article and approved the submitted version.
Frontiers in Immunology | www.frontiersin.org 5
FUNDING

This study was supported by the National Natural Science
Foundation of China (No. 81872429).
SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at:
https://www.frontiersin.org/articles/10.3389/fimmu.2021.759250/
full#supplementary-material
REFERENCES
1. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram L, 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

2. Xu H, Chen X, Lin D, Zhang J, Li C, Zhang D, et al. Conformance Assessment
of PD-L1 Expression Between Primary Tumour and Nodal Metastases in
Non-Small-Cell Lung Cancer. Onco Targets Ther (2019) 12:11541–7.
doi: 10.2147/ott.S223643

3. Madore J, Vilain RE, Menzies AM, Kakavand H, Wilmott JS, Hyman J, et al.
PD-L1 Expression in Melanoma Shows Marked Heterogeneity Within and
Between Patients: Implications for Anti-PD-1/PD-L1 Clinical Trials. Pigment
Cell Melanoma Res (2015) 28(3):245–53. doi: 10.1111/pcmr.12340

4. Li M, Li A, Zhou S, Xu Y, Xiao Y, Bi R, et al. Heterogeneity of PD-L1
Expression in Primary Tumors and Paired Lymph Node Metastases of Triple
Negative Breast Cancer. BMC Cancer (2018) 18(1):4. doi: 10.1186/s12885-
017-3916-y

5. Zhang X, Yin X, Zhang H, Sun G, Yang Y, Chen J, et al. Differential
Expressions of PD-1, PD-L1 and PD-L2 Between Primary and Metastatic
Sites in Renal Cell Carcinoma. BMC Cancer (2019) 19(1):360. doi: 10.1186/
s12885-019-5578-4

6. Yamashita K, Iwatsuki M, Harada K, Koga Y, Baba H. Can PD-L1 Expression
Evaluated by Biopsy Sample Accurately Reflect Its Expression in the Whole
Tumour in Gastric Cancer? Br J Cancer (2019) 121(3):278–80. doi: 10.1038/
s41416-019-0515-5

7. Gao Y, Li S, Xu D, Chen S, Cai Y, Jiang W, et al. Prognostic Value of
Programmed Death-1, Programmed Death-Ligand 1, Programmed Death-
Ligand 2 Expression, and CD8(+) T Cell Density in Primary Tumors and
Metastatic Lymph Nodes From Patients With Stage T1-4n+M0 Gastric
Adenocarcinoma. Chin J Cancer (2017) 36(1):61. doi: 10.1186/s40880-017-
0226-3

8. Chen G, Emens LA. Chemoimmunotherapy: Reengineering Tumor
Immunity. Cancer Immunol Immunother (2013) 62(2):203–16.
doi: 10.1007/s00262-012-1388-0

9. Emens LA, Middleton G. The Interplay of Immunotherapy and
Chemotherapy: Harnessing Potential Synergies. Cancer Immunol Res
(2015) 3(5):436–43. doi: 10.1158/2326-6066.Cir-15-0064

10. Nisticò P, Capone I, Palermo B, Bello DD, Ferraresi V, Moschella F, et al.
Chemotherapy Enhances Vaccine-Induced Antitumor Immunity in
Melanoma Patients. Int J Cancer (2009) 124(1):130–9. doi: 10.1002/ijc.23886

11. Palermo B, Del Bello D, Sottini A, Serana F, Nisticò P. Dacarbazine Treatment
Before Peptide Vaccination Enlarges T-Cell Repertoire Diversity of Melan-a-
Specific, Tumor-Reactive CTL in Melanoma Patients. Cancer Res (2010) 70
(18):7084–92. doi: 10.1158/0008-5472.Can-10-1326

12. Emens LA. Chemoimmunotherapy. Cancer J (2010) 16(4):295–303.
doi: 10.1097/PPO.0b013e3181eb5066

13. Zitvogel L, Apetoh L, Ghiringhelli F, Kroemer G. Immunological Aspects of
Cancer Chemotherapy. Nat Rev Immunol (2008) 8(1):59–73. doi: 10.1038/
nri2216

14. Ramakrishnan R, Assudani D, Nagaraj S, Hunter T, Cho HI, Antonia S, et al.
Chemotherapy Enhances Tumor Cell Susceptibility to CTL-Mediated Killing
During Cancer Immunotherapy in Mice. J Clin Invest (2010) 120(4):1111–24.
doi: 10.1172/jci40269

15. Pfannenstiel LW, Lam SS, Emens LA, Jaffee EM, Armstrong TD. Paclitaxel
Enhances Early Dendritic Cell Maturation and Function Through TLR4
Signaling in Mice. Cell Immunol (2010) 263(1):79–87. doi: 10.1016/
j.cellimm.2010.03.001

16. Hodge JW, Garnett CT, Farsaci B, Palena C, Tsang KY, Ferrone S, et al.
Chemotherapy-Induced Immunogenic Modulation of Tumor Cells Enhances
Killing by Cytotoxic T Lymphocytes and Is Distinct From Immunogenic Cell
Death. Int J Cancer (2013) 133(3):624–36. doi: 10.1002/ijc.28070

17. Bian YH, Xu J, Zhao WY, Zhang ZZ, Zhang ZG, et al. Targeting Mtorc2
Component Rictor Inhibits Cell Proliferation and Promotes Apoptosis in
Gastric Cancer. Am J Transl Res (2017) 9(9):4317–30.

18. Bian Y, Wang Z, Xu J, ZhaoW, Cao H, Zhang Z. Elevated Rictor Expression is
Associated With Tumor Progression and Poor Prognosis in Patients With
Gastric Cancer. Biochem Biophys Res Commun (2015) 464(2):534–40.
doi: 10.1016/j.bbrc.2015.07.001

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.

Copyright © 2021 Zhang, Zhang, Zhao, Zhai, Zhang and Yu. 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.
December 2021 | Volume 12 | Article 759250

https://www.frontiersin.org/articles/10.3389/fimmu.2021.759250/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fimmu.2021.759250/full#supplementary-material
https://doi.org/10.3322/caac.21660
https://doi.org/10.2147/ott.S223643
https://doi.org/10.1111/pcmr.12340
https://doi.org/10.1186/s12885-017-3916-y
https://doi.org/10.1186/s12885-017-3916-y
https://doi.org/10.1186/s12885-019-5578-4
https://doi.org/10.1186/s12885-019-5578-4
https://doi.org/10.1038/s41416-019-0515-5
https://doi.org/10.1038/s41416-019-0515-5
https://doi.org/10.1186/s40880-017-0226-3
https://doi.org/10.1186/s40880-017-0226-3
https://doi.org/10.1007/s00262-012-1388-0
https://doi.org/10.1158/2326-6066.Cir-15-0064
https://doi.org/10.1002/ijc.23886
https://doi.org/10.1158/0008-5472.Can-10-1326
https://doi.org/10.1097/PPO.0b013e3181eb5066
https://doi.org/10.1038/nri2216
https://doi.org/10.1038/nri2216
https://doi.org/10.1172/jci40269
https://doi.org/10.1016/j.cellimm.2010.03.001
https://doi.org/10.1016/j.cellimm.2010.03.001
https://doi.org/10.1002/ijc.28070
https://doi.org/10.1016/j.bbrc.2015.07.001
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

	A PD-L1 Negative Advanced Gastric Cancer Patient With a Long Response to PD-1 Blockade After Failure of Systematic Treatment: A Case Report
	Case Presentation
	Discussion
	Conclusion
	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 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


