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NUT carcinoma is a rare, highly aggressive cancer that feature as the rearrangement of the
nuclear protein in the testis (NUT) gene on chromosome 15q14, and its pathogenesis and
treatment is not yet clear. In this case, we report a 40-year-old male patient who was
diagnosed with primary pulmonary NUT carcinoma in The Second Affiliated Hospital of
Zhengzhou University. A tumor was found at the right hilus pulmonis when his physical
examination with chest pain for half a month. Histopathology confirmed by fluorescence
in situ hybridization technique for the NUT carcinoma. After chemotherapy, radiotherapy,
immunotherapy, and targeted therapy were given, the patient died. The overall survival
time was 4.7 months. Combined with the existing literature, we retrospective report the
clinical and pathological characteristics and treatment strategies of the rare lung
NUT carcinoma.
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INTRODUCTION

NUT carcinoma (nuclear protein in testis carcinoma) is a poorly differentiated carcinoma
accompanied by a rearrangement of the NUT (nuclear protein in testis) gene on chromosome
15. The disease was initially considered to be a unique tumor in children and adolescents.However,
recent studies have found that NUT cancer can occur at any age (1, 2). The disease is very rare. By
consulting domestic and foreign literature, we found that there are no more than 100 clinically
reported cases of the disease (3–7). The tumor is more common in the midline, and the common
chromosomal translocation is t(15;19). Therefore, this cancer is also called midline cancer (NUT
middle carcinoma, NMC), or t(15;19) carcinoma (8). At present, the pathological features, imaging
findings and standard treatment regimens of NUT cancers that originate in the lung are still unclear.
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This article reports on the diagnosis and treatment process of a
NUT cancer patient, andreviews the literature in order to provide
a reference for clinical diagnosis and treatment.
CASE PRESENTATION

A 40-year-old male patient presented with chest pain for half a
month. At the time of presentation, the patient had no accompanying
symptoms such as cough, sputum, hemoptysis, etc. The patient has
no previous history of alcohol and tobacco addiction and no special
family history. Computer tomography (computed tomography, CT)
showed that there was a mass of soft tissue-like density shadow in the
right upper lung near the hilar, about 11.4cm*10.7cm. The boundary
between the lesion and the superior vena cava and right pulmonary
artery is not clear. Enhanced scanning lesions were uneven and
moderately enhanced, and multiple swollen lymph nodes in the
mediastinum (Figure 1A). Bronchoscopic biopsy was performed at
the local hospital, and small biopsy tissues with a diameter of 0.4 cm
were sent for examination. The pathological diagnosis was: (right
lung) small cell carcinoma. The result of the pathological consultation
at the Second Affiliated Hospital of Zhengzhou University: poorly
differentiated cancer, tumor cells are undifferentiated, small-medium
size cells, round, oval, or short spindle-shaped nuclei, fine nuclear
chromatin, no obvious nucleoli (Figures 2A, B). According to the
morphology, the first consideration is small cell carcinoma. However,
the immunohistochemically labeled tumor cells express squamous
Frontiers in Oncology | www.frontiersin.org 2
cell carcinoma markers such as P40 and CK5/6, and also the
adenocarcinoma marker TTF-1. NUT has suspicious positive cells
(Figure 2C) simultaneously. Thus, lung NUT Cancer cannot be
excluded. Therefore, further fluorescence in situ hybridization (FISH)
detection is needed to confirm the diagnosis. Immunohistochemistry
results: epithelial markers AE1/AE3 (membrane +), CK7 (-), CK5/6
(about 30% tumor cells scattered +); neuroendocrine markers CD56
(-), SYN (diffuse +), CgA (-); other markers TTF-1 (diffuse +),
NapsinA (-), P40 (diffuse +), NUT (nuclear punctate weak +), Ki67
(+60%). The FISH test result returned: 45% of tumor cells showed
separation of NUT red and green signals (Figure 2D). The final
pathological diagnosis: (right lung biopsy) poorly differentiated
cancer, in line with NUT midline cancer. Genetic testing did not
detect clinically significant types of genetic mutations. Whole exome
sequencing (data raw data totaled 24.53G, average sequencing depth
89X) found a drug-related fusion gene neurotrophic receptor tyrosine
kinase 2 (NTRK2). The whole-exome sequencing did not find the
unique BRD4-NUT fusion gene of midline cancer.

Due to the large pulmonary lumps and obvious symptoms of
chest pain at the time of treatment, our hospital was temporarily
administered EP (etoposide + carboplatin) regimen for small cell
lung cancer before the results of the pathological consultation in
our hospital. After 1 cycle of chemotherapy, the patient had no
chest tightness, and chest pain symptoms got better. After
consulting the literature and the tumor MDT consultation in
our hospital, the Ewing’s sarcoma SSG IX regimen was tried, and
the VAI regimen (vincristine + epirubicin + ifosfone amide) and
FIGURE 1 | (A) CT of the patient’s chest (July 10, 2018) shows: Massive soft tissue-like density shadows can be seen near the hilar of the right upper lung, the size is
about 11.4cm* 10.7cm, the enhanced scan is uneven and moderately enhanced; (B) The patient’s chest CT (September 11, 2018) after VAI regimen chemotherapy
showed that the size of the right lung mass was about 8.9*8.1 cm, which was smaller than before, but the mediastinal lymph nodes were enlarged; (C) (September
30,2018) The size of the right lung mass is about 12.1cm*10.5 cm, which is larger than before. (D) (October 11, 2018) The soft tissue-like density shadow of the right
upper lobe of the right lung mass, the right hilum is compressed, the main trachea of the right lower lung is compressed and narrowed, and the righthilar and
mediastinum have multiple enlarged lymph nodes.
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the PAI regimen (cisplatin + table) were applied respectively.
Ruubicin + ifosfamide each chemotherapy cycle for 1 cycle, after
the completion of 2 cycles of chemotherapy, the chest CT was
reexamined to assess the reduction of tumor lesions (Figure 1B).
After continuing to use the VAI regimen for 1 cycle of
chemotherapy, the patient developed superior vena cava
compression syndrome, edema of the face and upper
extremities, difficulty breathing, and unable to lie supine
(Figure 1C). Therefore, emergency radiotherapy was started
on October 4, 2018, 1.5Gy/26 times, twice a day. The
radiotherapy sites were right lung lesions, upper mediastinum,
and right supraclavicular fossa lymph nodes. On October 11,
2018, the patient’s right lung tumor continued to progress
(Figure 1D), and the radiotherapy ended, and a total of 13
radiotherapy sessions were performed. Subsequent treatment
with Anlotinib (due to an allergic reaction and a widespread
red rash on the upper body, the drug was discontinued),
bevacizumab, paclitaxel, PD-1 inhibitor Corrida (Drug K),
none of which could effectively control the disease progression
(Table 1). The patient died on November 17, 2018, with an
overall survival period of 4.7 months.
DISCUSSION

NUT cancer is a rare malignant tumor that can occur at any age.
The incidence is equal for men and women. It is more likely to
Frontiers in Oncology | www.frontiersin.org 3
occur in midline areas such as the larynx, nasal cavity, and
mediastinum. It is also seen in organs such as the liver, pancreas,
and bladder. It has a high degree of malignancy and a poor
prognosis. Many patients have already metastasized tumors at
the time of treatment, and the most common sites of metastasis
are lymph nodes, bones, lungs, pleura, skin, and subcutaneous
soft tissues (6, 9).

The histological origin of NUT cancer is unknown. Some
studies (4, 10, 11) believe that the cell morphology of NUT
cancer is more prone to squamous cell carcinoma, and there are
reports that it is more prone to undifferentiated cancer. Hence,
the pathological diagnosis of NUT cancer is particularly difficult.
The histology of lung NUT carcinomas mostly presents the
classic NUT carcinoma morphology, that is, the phenomenon
of “sudden keratinization” appears in the background of
undifferentiated small-medium-sized tumor cells (12). This
case is a biopsy specimen. There is no sudden keratinization in
morphology, and the cells are squeezed. Both SYN and TTF-1 are
diffusely positively expressed, which makes it easy to
misdiagnose as small cell carcinoma. At the same time, this
type of tumor also expresses squamous cell carcinoma markers
(P40 and CK5/6) and lung adenocarcinoma markers (TTF-1)
(11, 13), and it is also easy to be misdiagnosed as lung squamous
cell carcinoma and adenocarcinoma. NUT cancer is a highly
aggressive tumor with rapid disease progression. It is extremely
important to distinguish NUT cancer from other types of lung
cancer. Moreover, NUT cancer is a rare tumor and is easily
FIGURE 2 | (A) Tumor small-medium size, fine nuclear staining, no nucleoli (HE, 10X); (B) Tumor small-medium size, fine nuclear staining, no nucleoli (HE, 40X);
(C) 1.P40 positive(Immunohistochemical staining); 2. TTF-1 positive (Immunohistochemical staining); 3. SyN positive (Immunohistochemical staining); NUT positive
(Immunohistochemical staining); (D) Fluorescence in situ hybridization (FISH) display: 45% of tumor cells show red and green separation signals (DAPI color
development, 1000X).
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overlooked in clinical practice. Therefore, we have summarized
and analyzed several pathological types in order to quickly
identify NUT cancer. (1) Small cell carcinoma of the lung (14):
The cell morphology is small and undifferentiated. Due to the
small cell cytoplasm, it is prone to squeezing. These
characteristics can overlap with NUT cancer, and the results of
immunohistochemistry will also overlap. The difference between
the two is mainly: small cell carcinoma expresses other
neuroendocrine markers at the same time, such as CD56, CgA,
NSE, etc. In most cases, it is diffusely strongly positive and does
not express P40, P63, NUT and other markers. NUT cancer cells
are mostly small to medium large and can express markers of
squamous cell carcinoma, adenocarcinoma, and neuroendocrine
cancer at the same time, and more than half of NUT cancers can
express NUT. (2) Poorly differentiated squamous cell carcinoma
(15): There is a certain overlap in morphology with NUT
carcinoma, but most squamous cell carcinomas do not express
TTF-1, SyN, and NUT. (3) Solid adenocarcinoma (16): Most
cells have cytoplasm and do not express antibodies such as P40,
SyN, and NUT. (4) Large cell carcinoma (4): The cells are too
large, and the morphological and immunophenotypic
characteristics can be diverse. This type of tumor is a diagnosis
of exclusion and generally does not express P40, TTF-1, NUT,
and other markers. (5) High-grade lymphoma (15): Sometimes,
it is difficult to distinguish thisfrom NUT cancer by
morphollogy, and it is easier to distinguish the two by
immunohisto chemistry. For cases that are difficult to
distinguish from NUT cancer in terms of morphology and
immunohisto chemistry, FISH can be used to detect it.

Related literature reports that the median survival period of
NUT cancer in various organs is 6 to 7 months, and the 1-year
survival rate is 30% (4). However, case reports of lung NUT
cancer (8, 17–22) suggest that lung NUT cancer is challengingto
treat and has a poor prognosis (Table 2). The poor prognosis of
NUT cancer is related to its rapid progression, easy recurrence,
and unsatisfactory treatment effect. In most case reports of lung
NUT cancer, even if the initial diagnosis is early and the
operation is performed in time, the patient still relapses in a
short time and progresses rapidly, and the OS is extremely short
(13, 23). The prognosis of patients with multiple metastases
Frontiers in Oncology | www.frontiersin.org 4
throughout the body at the first diagnosis is worse (24). At the
time of diagnosis, this patient had multiple lymph node
metastases and lost the opportunity for surgery. So far, there is
no standard treatment recommendation for NUT cancer (25).
According to the literature report of Simone Storck’s sarcoma-
based regimen for the treatment of children with NUT cancer
(1), it was found that the use of SSG IV chemotherapy regimens
to treat children with NUT cancer has achieved encouraging
results. After failing to use the EP regimen, this patient was
changed to SSG IV chemotherapy regimen. After 2 cycles of
chemotherapy using VAI and PAI regimens, the patient’s chest
tightness and chest pain were significantly improved, and the
right lung mass was smaller than before, but the patient
developed after 1 cycle superior vena cava compression
syndrome. We found that although the SSG IV regimen has a
certain therapeutic effect in the treatment of patients with NUT
cancer, subsequent chemotherapy alone cannot maintain the
therapeutic effect, leading to rapid disease progression.
Giridharetal (26) retrospectively analyzed the prognostic
relationship of 119 cases of NUT cancer and found that
radiotherapy may benefit patients. In this case, after the
occurrence of superior vena cava compression syndrome, local
irradiation was performed on the right lung lesions, the upper
mediastinum, and the right supraclavicular fossa lymph nodes at
a dose of 1.5Gy/26 times, twice a day. Local compression
symptoms were relieved, but the patient’s right lung lesions
continued to increase, and radiotherapy was terminated. In
this case, when the SSG IV regimen was used to treat the 2
cycles of lesion reduction, the combination of radiotherapy was
not timely, and the subsequent radiotherapy could not control
the progress of the disease. Therefore, the efficacy of SSG IV
chemotherapy combined with radiotherapy in the treatment of
NUT cancer is worthy of further study. The subsequent targeted
therapy, immunotherapy, and chest cavity infusion
chemotherapy failed to control tumor progression, and the
overall survival time was 4.7 months, reflecting the highly
aggressive nature of lung NUT cancer, similar to those
reported in the literature.

In this case, genome-wide exome sequencing of this patient
found the NTRK fusion gene. After consulting the CIViC
TABLE 1 | The treatment received by the patient and its effect.

Time Treatment programs Curative effect

2018.07.10 Etoposide combined with carboplatin chemotherapy for 1 cycle The patient’s chest tightness and chest pain have not improved
2018.08.01 SSG IV (VAI+PAI) VAI regimen (vincristine 2mg iv d1+ epirubicin 60mg iv d1-2+

ifosfamide 2g ivgtt d1-5) chemotherapy for 1 cycle; sequential PAI regimen
(cisplatin 40mg d1-4+ epirubicin 60mgd1+Ifosfamide 2g ivgtt d1-5) 1 cycle of
chemotherapy

The patient’s chest tightness and chest pain were significantly reduced
compared with the previous, CT showed that the right lung mass was
smaller than the previous, but the mediastinal lymph node was larger
than the previous

2018.09.12 VAI regimen (vincristine 2mg iv d1+ epirubicin 60mg iv d1-2+ ifosfamide 2g
ivgtt d1-5) chemotherapy for 1 cycle

The patient presented with superior vena cava compression syndrome,
edema of the face and upper limbs, difficulty breathing, and unable to lie
supine

2018.10.04 Start emergency radiotherapy, 1.5Gy/26 times, twice a day. The radiotherapy
sites are right lung lesions, upper mediastinum, and right supraclavicular fossa
lymph nodes

The patient’s local compression symptoms improved, and CT showed
that the right lung mass was further enlarged

2018.10.13 Oral Anlotinib 12mg qd, stop taking the drug after 2 days due to allergic
reaction

Notevaluated

2018.10.18 Bevacizumab 500mg intravenous infusion therapy Not evaluated
2018.10.19 Paclitaxel 90mg intravenous chemotherapy Not evaluated
July 2022 | Volume 12 | Article 890338

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


Zhao et al. NUT Carcinoma of the Lung
database,Entrectinib and Larotrectinib NTRK for fusion geneare
supported by the literature, and the recommended level is B. At
the 2018 European Society of Medical Oncology (ESMO)
conference, researchers reported the clinical data of NTRK’s
targeted drug larotrectinib. In the preliminary clinical trials, for
109 patients using the targeted drug, the overall effective rate was
81%, and 17% of the patients had tumors disappeared completely
(13).Larotrectinib was launched on November 27, 2018;
however,this patient died on November 17 of the same year.
The targeted drug was not used during the treatment of the
patient, so its efficacy cannot be discussed. However, it is worth
noting that in the future diagnosis and treatment of NUT cancer,
we can do relevant genetic testing. If the patient carries the
NTRK fusion gene, the corresponding targeted therapy can be
tried.In addition, related research reports suggest that
bromodomain and end motif (BET) inhibitors may be effective
in treating NUT cancer. The results of phase I/II clinical trials of
BET inhibitors (GSK525762 and NCT01587703) showed that 2
out of 10 NUT cancer patients had partial reactions, and 4
patients were in stable condition. In another clinical trial of the
BET inhibitor OTX015/MK-8628, 3 out of 4 patients with NUT
cancer had partial reactions (25, 27). Therefore, BET inhibitors
may become a breakthrough drug in the treatment of NUT
cancer in the future.
CONCLUSION

In summary, reporting of this case helps us to further understand
the pathological characteristics, treatment plan and research
progress of NUT cancer. This case demonstrates that the SSG
IV chemotherapy regimen has a certain effect on patients with
NUT cancer,but chemotherapy alone cannot maintain the effect,
Frontiers in Oncology | www.frontiersin.org 5
and radiotherapy should be combined in the early stage.
Targeted therapy and immunotherapy are not very effective for
patients with NUT cancer. At present, the in-depth research of
targeted therapy and the launch of NTRK targeted drugsmay
bring better treatment options to patients. However, in future
research, it is still necessary to further explore the pathogenesis
and molecular genetic mechanism of the disease to improve the
treatment and prognosis of patients.
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26. Karakus ̧ E, Poyraz A, Oğuz E, Emir S, Ozyoruk D. NUTMidline Carcinoma of
the Lung in a Six-Year-Old Child. Fetal Pediatr Pathol (2017) 36:472–4. doi:
10.1080/15513815.2017.1392662

27. Piha-Paul S A, Hann C L, French C A, Cousin S, Brana I, Cassier P A, et al.
Phase 1 Study of Molibresib (GSK525762), a Bromodomain and Extra-
Terminal Domain Protein Inhibitor, in NUT Carcinoma and Other Solid
Tumors. JNCI Cancer Spectr (2020) 4(2):z93. doi: 10.1093/jncics/pkz093

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 © 2022 Zhao, Hua, Hu, Zhang, Zhang 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.
July 2022 | Volume 12 | Article 890338

https://doi.org/10.1007/s00405-018-4882-y
https://doi.org/10.1038/nrc3659
https://doi.org/10.1007/s12105-013-0428-1
https://doi.org/10.1007/s12105-010-0235-x
https://doi.org/10.1158/1078-0432.CCR-12-1153
https://doi.org/10.1158/1078-0432.CCR-12-1153
https://doi.org/10.1097/PAS.0b013e31815a3900
https://doi.org/10.1097/PAS.0b013e31815a3900
https://doi.org/10.1080/15384047.2018.1523852
https://doi.org/10.1080/15384047.2018.1523852
https://doi.org/10.1016/j.oooo.2014.09.031
https://doi.org/10.1097/MPH.0000000000000082
https://doi.org/10.1158/1078-0432.CCR-12-1153
https://doi.org/10.1158/1078-0432.CCR-12-1153
https://doi.org/10.1097/00043426-199124000-00011
https://doi.org/10.1056/NEJMoa1714448
https://doi.org/10.1056/NEJMoa1714448
https://doi.org/10.4103/0973-1482.138007
https://doi.org/10.3389/fonc.2022.860830
https://doi.org/10.3389/fonc.2022.860830
https://doi.org/10.3779/j.issn.1009-3419.2021.102.31
https://doi.org/10.21037/jtd.2017.11.50
https://doi.org/10.1186/s13000-020-01053-4
https://doi.org/10.6004/jnccn.2017.7203
https://doi.org/10.1186/s13000-021-01188-y
https://doi.org/10.1111/1759-7714.13438
https://doi.org/10.1186/s13023-020-01449-x
https://doi.org/10.1186/s13023-020-01449-x
https://doi.org/10.1002/hed.24418
https://doi.org/10.1158/0008-5472.CAN-10-3513
https://doi.org/10.1158/0008-5472.CAN-10-3513
https://doi.org/10.1158/2159-8290.CD-15-1335
https://doi.org/10.1080/15513815.2017.1392662
https://doi.org/10.1093/jncics/pkz093
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

	NUT Carcinoma of the Lung：A Case report and Literature Analysis
	Introduction
	Case Presentation
	Discussion
	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	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


