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Double expressor lymphoma (DEL), defined as overexpression of BCL2 and MYC, is an
aggressive subtype of diffuse large B cell lymphoma (DLBCL). Here we report a case of a
64-year-old female diagnosed with abdominal DEL transformed from jejunum follicular
lymphoma (FL). 18F-fluorodeoxyglucose (FDG)-positron emission tomography showed
diffuse accumulation of FDG into the peritoneum and small bowel wall. Double balloon-
assisted enteroscopy revealed whitish submucosal tumors in the proximal jejunum.
Aggregation of atypical lymphocytes positive for CD20, CD79a, and BCL2 was seen in
the jejunal biopsy samples. These atypical lymphocytes were monoclonal since cell
surface expression of Ig light chains was limited to k chain by flow-cytometry. Thus,
immunohistochemical and flowcytometric analyses data were consistent with FL of the
jejunum. Neoplastic lymphocytes obtained from ascites were positive for CD10, CD20,
CD79a, BCL2, and BCL6. Fluorescence in situ hybridization (FISH) showed formation of
BCL2/IgH fusion gene and extra copies of MYC, the former of which is a characteristic
chromosomal abnormality of FL. These genetic alterations and protein expression profiles
of ascitic fluid cells were consistent with those of DEL transformed from FL. Given that a
significant population of patients with indolent FL of the gastrointestinal tract developed
into aggressive DLBCL, it is likely that primary FL of the jejunum transformed into the
abdominal aggressive DEL in this case. This case is unique in that concurrent occurrence
of FL and DEL was confirmed by immunohistochemical and FISH analyses and that
abdominal DEL transformed from jejunal FL was highly suspected.
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INTRODUCTION

It is now generally accepted that diffuse large B cell lymphoma
(DLBCL) is a heterogeneous disease entity including awide variety of
pathologic findings and gene expression profiles (1, 2). Standard
chemoimmunotherapy composed of rituximab, cyclophosphamide,
doxorubicin, vincristine, and prednisolone (R-CHOP) results in
remission in around 70% of patients with DLBCL (3). Recent
progress in the understating of genomic alterations and oncogenic
pathways enabled us to identify subtypes of DLBCL exhibiting
aggressive clinical manifestations and poor outcomes. Double hit
lymphoma (DHL) and double expressor lymphoma (DEL) are being
recognized as such aggressive types of DLBCL. DHL is characterized
by a dual rearrangement of MYC and BCL2 and/or BCL6 whereas
DEL is defined as overexpression ofMYCandBCL2 (4–6). Thus, it is
very important to consider a possibility of DHL or DEL upon
encounter with a case highly suspected aggressive DLBCL. In
addition, cases with DHL or DEL transformed from indolent
follicular lymphoma (FL) have been reported (6, 7).

Although DLBCL and FL frequently occur in the abdominal
organs including the gastrointestinal (GI) tract, clinical
manifestations of DHL or DEL arising from the abdomen have
been poorly understood. Here we report a case with aggressive
abdominal DEL, which was likely to be transformed from FL of
the jejunum.
CASE PRESENTATION

A 64-year-old female was admitted to our hospital due to
abdominal distention. She had been treated for hyperlipidemia.
On admission, she developed a low-grade fever and her superficial
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lymph nodes were not palpable. Physical examinations revealed
abdominal distention caused by ascites. Leukocytosis (10,430/mL)
and thrombocytosis (45.6x104/mL) were seen in the context of
complete blood cell counts. Biochemical analyses showed
hypoproteinemia (Total protein 6.5 g/dL, normal range 6.6-8.1)
and hypoalbuminemia (3.6 g/dL, 4.1-5.1). Although her serum
concentrations of transaminases, blood urea nitrogen, and
creatinine were normal, marked elevations of serum lactate
dehydrogenase (LDH, 4,608 U/L, 124-222) and C-reactive protein
(CRP, 2.196 mg/dL, <0.14) were noted. Tumor markers including
carcinoembryonic antigen, carbohydrate antigen 19-9, alpha
fetoprotein, and cancer antigen 125 were within normal range
except for soluble IL-2 receptor (sIL-2R, 1,151 U/mL, 121-613).

Moderate ascites and wall thickening of the jejunum and ileum
were detected in abdominal computed tomography (CT,Figure 1A).
18F-fluorodeoxyglucose-positronemission tomography (FDG-PET)
showed remarkable and diffuse accumulation of FDG (SUV max
12.5) into the peritoneum and small bowel wall (Figure 1B). No
major abnormalities were seen esophagogastroduodenoscopy or
colonoscopy. Capsule endoscopy was performed to explore the
causes of marked wall thickening of the small bowel. A whitish
elevated lesion with surface erosions and ulcers was detected in the
proximal jejunumincapsule endoscopy(datanot shown).Aggressive
malignant lymphoma arising from the jejunum was strongly
suspected in this case based on the presence of the jejunum tumor,
remarkable uptake of FDG into the peritoneal cavity, and elevated
serum levels of LDH and sIL-2R. Double balloon-assisted
enteroscopy (DBE) was performed to verify this diagnosis. DBE
detected a whitish elevated lesion with surface erosions in the
proximal jejunum (Figure 1C). Written informed consent was
obtained from this patient. Pathological examination using
jejunum biopsy samples revealed infiltration of atypical small
A B C

FIGURE 1 | Massive accumulation of 18F-fluorodeoxyglucose into the abdominal cavity in positron emission tomography. (A) Moderate ascites and wall thickening
of the jejunum and ileum were seen in contrast-enhanced computed tomography. (B) Massive accumulation of 18F-fluorodeoxyglucose was observed into the
peritoneum and small bowel wall. (C) An endoscopic image of a jejunum tumor detected by double balloon-assisted enteroscopy. A whitish elevated tumor was
seen in the proximal jejunum.
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lymphocytes positive for CD20, CD79a and BCL2 and negative for
MYC in immuno-histochemical (IHC) analyses, suggesting
infiltration of atypical B cells in the jejunum (Figure 2A). These
atypical lymphocytes were monoclonal since cell surface expression
of Ig light chains was limited to k chain by flow-cytometry (Figure
2B). Moreover, Ig heavy chain rearrangement was confirmed by
polymerase chain reaction. Based on these data obtained by IHC and
flow-cytometric analyses, jejunal tumor was diagnosed as FL (8, 9).

Ascitic cell block specimens, which were prepared to verify the
diagnosis of malignant lymphoma, were subjected to hematoxylin
and eosin (H&E) staining and IHC analyses as previously described
(4). H&E staining using ascitic fluid cell block showed aggregation
of neoplastic lymphocytes (Figure 3). These neoplastic
lymphocytes were negative for CD5 and MUM1 and positive for
CD10, CD20, CD79a, BCL2 and BCL6 in IHC analyses (Figures 3
and 4). Although these IHC results were consistent with FL arising
from the small intestine, aggressive phenotype seen in this case was
atypical for FL. In fact, the percentage of neoplastic lymphocytes
positive for Ki-67 was 70% (Figure 4A). DHL and DEL are being
recognized as subtypes ofDLBCL exhibiting aggressive phenotypes
(4–6). DHL, defined as a dual rearrangement of MYC and BCL2
and/orBCL6, showspoor outcome. Inparallel toDHL,DELdefined
as overexpression ofMYC andBCL2 exhibits aggressive phenotype
with poor prognosis (4–6). In addition, a case of FL transformed
into DHL or DEL was reported (6, 7). To ascertain transformation
of FL into DHL or DEL, fluorescence in situ hybridization (FISH)
was performed. FISH showed BCL2/IgH fusion signal in 99 cells
among total 100 cells examined (Figure 4B). Extra copies ofMYC
(Figure 4B) were observed in 97 cells among total 100 cells
examined (Figure 4B), suggesting that neoplastic lymphocytes
were characterized by over-expression of BCL2 and MYC. In line
with FISH results, overexpression ofMYCwas seen in IHCanalyses
(Figure 4). Given that formation of BCL2/IgH fusion gene is one of
Frontiers in Oncology | www.frontiersin.org 3
the most characteristic chromosomal abnormalities in FL (8, 9),
these FISHand IHCresults strongly suggest that FLarising fromthe
jejunum transformed into DEL and thus exhibited an aggressive
phenotype characterized bymassive accumulation of FDG into the
peritoneal cavity. The cut-off values of the percentages positive for
MYC and BCL2 in IHC analyses for the diagnosis of DHL are
usually set asmore than 40%and50%, respectively (10). In our IHC
analyses, those positive for MYC and BCL2 were around 40% and
30%, respectively, suggesting that expression of MYC and BCL2 in
ascitic fluid cells might be weak for the definitive diagnosis of DEL.
However, almost all of the ascitic fluid cells were positive for extra
copies of MYC in FISH analyses. Therefore, FISH results strongly
suggest the diagnosis of abdominal DEL.

Although DEL is resistant to R-CHOP, she was initially treated
with R-CHOP due to very bad performance status (11). After one
course of R-CHOP followed by six courses of chemoimmunotherapy
composedof rituximab, gemcitabine, cyclophosphamide, vincristine,
and prednisolone (R-GCVP), her ascites and bowel wall thickening
were markedly decreased. Thus, chemotherapy was effective in this
case with abdominal DEL.
DISCUSSION

Here we report a case with abdominal DEL, which was likely to be
transformed from FL. FDG-PET showed massive accumulation of
FDG into the peritoneum and small bowel wall, which findings
together with elevated levels of serum LDH and sIL-2R were
consistent with the diagnosis of aggressive type malignant
lymphoma. The final diagnosis of DEL transformed from FL was
done based on the results of IHC and FISH data. Neoplastic
lymphocytes obtained from ascites were negative for CD5 and
MUM1 and positive for CD10, CD20, CD79a, BCL2, and BCL6 in
A

B

FIGURE 2 | Pathological findings of jejunal biopsy samples. (A) Jejunal biopsy samples obtained from a whitish submucosal tumor were subjected to hematoxylin
and eosin (H&E) staining and immunohistochemical analyses. Atypical lymphocytes were positive for CD20, and CD79a, and BCL2 whereas those were negative for
MYC. Scale bar, 40 mm. (B) Cell surface expression of Ig light chains was limited to k chain by flow-cytometry.
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IHC analyses. Moreover, BCL2/IgH fusion signal, one of the most
characteristic chromosomal abnormalities in FL, was detected in
99%ofanalyzed cells (8, 9).Although these IHCandFISHdatawere
consistent with FL (8, 9), aggressive clinical course did not fit the
diagnosis of FL. In fact, the fraction of Ki-67-positive tumor cells
was 70%, suggesting highly proliferative lymphoma. We then
Frontiers in Oncology | www.frontiersin.org 4
considered the possibility of DLBCL transformed from FL by
focusing on activation of MYC since MYC expression gain is a
typical feature associated with indolent FL transforming to
aggressive lymphomas (5, 6, 12). FISH and IHC analyses showed
gain of MYC signals and overexpression of MYC protein,
respectively. Therefore, neoplastic lymphocytes in this case were
A B

FIGURE 4 | Immunohistochemical analyses and fluorescence in situ hybridization of ascitic fluid cell block samples. (A) Neoplastic lymphocytes were positive for
BCL2, BCL6, and MYC. The percentage of Ki-67-positive cells was 70%. Scale bar, 50 mm. (B) Ascitic fluid cells were subjected to fluorescence in situ hybridization
(FISH). FISH detected formation of BCL2/IgH fusion signal (arrows, yellow color) in 99 cells among analyzed 100 cells (top). Gain of MYC signal (red color) was seen
in 97 cells among analyzed 100 cells (bottom).
FIGURE 3 | Pathological findings of ascitic fluid cell block samples. Ascitic fluid cell block samples were subjected to hematoxylin and eosin (H&E) staining and
immunohistochemical analyses. Neoplastic lymphocytes were positive for CD10, CD20, and CD79a whereas those were negative for CD5 andMUM1. Scale bar, 50 mm.
May 2021 | Volume 11 | Article 656219

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


Takada et al. Case Report: Abdominal Double Expressor Lymphoma
characterized by overexpression of BCL2 and MYC as well as
formation of BCL2/IgH fusion gene. These FISH and IHC data
fully support the diagnosis of abdominal DEL transformed fromFL
(5, 6, 10).The jejunal tumorwasdiagnosedwithFL characterizedby
expression of CD20, CD79a, and BCL2. Concurrent occurrence of
abdominalDEL and jejunal FL fully support the idea that jejunal FL
transformed into the aggressiveDLBCL.Although abdominalDHL
transformed from inguinal lymph-node FL has been reported (6),
co-occurrence of DEL and FL in the abdomen has not
been reported.

DEL and DHL are subtypes of DLBCLwith poor outcomes and
aggressive clinical manifestations (5, 6, 10). DHL, defined as dual
rearrangement of MYC and BCL2 and/or BCL6, is considered a
clinically aggressive neoplasma with a poor prognosis (5, 6, 10). In
parallel toDHL,DEL, defined as overexpression ofMYC andBCL2
in the absence of chromosomal rearrangements, shows an
aggressive phenotype with poor outcomes (5, 6, 10). Given that
DHL and DEL account for 5% and 20% of all DLBCL, respectively,
we need to bear in mind a possibility of these aggressive subtypes
upon encounter with a case of aggressive malignant lymphoma.
Interestingly, Magnoli et al. reported that GI tract DLBCLs
displayed a higher rate of gene rearrangements involving MYC as
compared with DLBCLs of other sites including cervico-cephalic
region, central nervous system, testes, and skin (13). Therefore, it is
not surprising that DEL or DHL develops in the GI tract through
activation of MYC. However, clinical manifestations of DEL or
DHLarising from the abdominal organs including theGI tract have
not been established yet. Massive uptake of FDG into the
peritoneum and small bowel walls as well as diffuse wall
thickening of small bowel may be one of characteristic findings of
abdominal DEL.

Extranodal FL preferentially occurs in the GI tract (9). The GI
tract FL most frequently occurs in the duodenum followed by the
jejunum and ileum (9). Watch and wait strategy is recommended
in most cases with GI tract FL due to clinical indolent behaviors
and a very low incidence of transformation to DLBCL. On the
contrary, recent retrospective analysis by Saburi et al. showed
that histological transformation to DLBCL was observed in two
cases (8.7%) among total 23 cases with duodenal FL (14). Thus,
occurrence of histological transformation to DLBCL is not so
rare and careful follow-up is absolutely required even for cases
with indolent FL of the GI tract. This idea is fully supported by
the clinical course of this case exhibiting the development of
DEL, which was likely to be transformed from FL of the jejunum.

Onequestionarising fromthis case iswhereFL transformed into
DEL. In this regards, capsule endoscopyandDBEdetectedawhitish
submucosal tumor in the proximal jejunum, which finding was
consistent with those of malignant lymphoma of the GI tract (9).
Accumulation of monoclonal k chain+ lymphocytes positive for
CD20, CD79a and BCL2 into the jejunummucosa was seen. Given
that CD20, CD79a and BCL2 are the prototypical markers for FL,
these data on IHC and flow-cytometric analyses strongly support
the diagnosis of FL of the jejunum. Therefore, we speculate that FL
arising from the jejunum might have transformed into DEL.
However, we could not perform IGHV sequencing to
demonstrate that DEL and FL arose from the same clone due to
Frontiers in Oncology | www.frontiersin.org 5
limited amount of jejunal biopsy samples. Moreover, we could not
confirm the presence ofBCL2/IgH fusion gene by FISH to verify the
diagnosis of FL. Therefore, further molecular evidence obtained by
IGHV sequencing and FISH is required to verify that jejunum FL
transformed into abdominal DEL in this case. Although less likely,
wecouldnot completely exclude thepossibility thatnodalFLarising
from abdominal lymph nodes transformed into DEL in this case.

We report a case with abdominal DEL transformed from FL
of the jejunum. Our case was unique in that concurrent
occurrence of FL and DEL was confirmed by IHC and FISH
analyses and that abdominal DEL transformed from jejunal FL
was highly suspected. We need to bear in mind a possibility of
DHL or DEL upon encounter with a case highly suggestive of
aggressive malignant lymphoma even in the presence of an
indolent type of GI FL. In such cases, FISH and IHC analyses
might be very useful to confirm a dual rearrangement of MYC
and BCL2 and/or BCL6 and overexpression of these proteins.
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.
ETHICS STATEMENT

All procedures followed have been performed in accordance with
the ethical standards laid down in the 1964 Declaration of
Helsinki and its later amendments. Written informed consent
was obtained from the patient for publication of this report.
AUTHOR CONTRIBUTIONS

RT, IS, KYo, AH, YO, and YK took care of the patient. RT and TW
wrote themanuscript draft. TY, KK, KM andMK edited and revised
themanuscript.YAandKYaanalyzedchromosomeandpathological
data. TC performed pathological analyses. All authors contributed to
the article and approved the submitted version.
FUNDING

This work was supported in part by a Grant from Yakult
BioScience Foundation.
ACKNOWLEDGMENTS

We would like to thank Ms. Yukiko Ueno for her secretarial support.
May 2021 | Volume 11 | Article 656219

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


Takada et al. Case Report: Abdominal Double Expressor Lymphoma
REFERENCES

1. Fisher SG, Fisher RI. The Epidemiology of non-Hodgkin’s Lymphoma.
Oncogene (2004) 23:6524–34. doi: 10.1038/sj.onc.1207843

2. Lenz G, Staudt LM. Aggressive Lymphomas. N Engl J Med (2010) 362:1417–
29. doi: 10.1056/NEJMra0807082

3. Leonard JP, Kolibaba KS, Reeves JA, Tulpule A, Flinn IW, Kolevska T, et al.
Randomized Phase Ii Study of R-CHOP With or Without Bortezomib in
Previously Untreated Patients With Non-Germinal Center B-Cell-Like
Diffuse Large B-Cell Lymphoma. J Clin Oncol (2017) 35:3538–46.
doi: 10.1200/JCO.2017.73.2784

4. Miyaoka M, Kikuti YY, Carreras J, Ikoma H, Hiraiwa S, Ichiki A, et al.
Clinicopathological and Genomic Analysis of Double-Hit Follicular
Lymphoma: Comparison With High-Grade B-Cell Lymphoma With MYC
and BCL2 and/or BCL6 Rearrangements. Mod Pathol (2018) 31:13–26.
doi: 10.1038/modpathol.2017.134

5. Riedell PA, Smith SM. Double Hit and Double Expressors in Lymphoma:
Definition and Treatment. Cancer (2018) 124:4622–32. doi: 10.1002/
cncr.31646

6. Kaplan A, Samad A, Dolan MM, Cioc AM, Holman CJ, Schmechel SC, et al.
Follicular Lymphoma Transformed to “Double-Hit” B Lymphoblastic
Lymphoma Presenting in the Peritoneal Fluid. Diagn Cytopathol (2013)
41:986–90. doi: 10.1002/dc.22871

7. Bravo-Perez C, Pajares I, Muina B, Escobar H, Amigo ML, Garcia-Malo MD,
et al. Double Hit B Cell Precursor Leukemia/Lymphoma in a Patient With a
Prior Diagnosis of Follicular Lymphoma: A Diagnostic and Therapeutic
Dilemma. Ann Hematol (2020) 99:391–3. doi: 10.1007/s00277-019-03897-3

8. Freedman A, Jacobsen E. Follicular Lymphoma: 2020 Update on Diagnosis
and Management. Am J Hematol (2020) 95:316–27. doi: 10.1002/ajh.25696

9. Takata K, Miyata-Takata T, Sato Y, Iwamuro M, Okada H, Tari A, et al.
Gastrointestinal Follicular Lymphoma: Current Knowledge and Future
Challenges. Pathol Int (2018) 68:1–6. doi: 10.1111/pin.12621
Frontiers in Oncology | www.frontiersin.org 6
10. Li S, Seegmiller AC, Lin P, Wang XJ, Miranda RN, Bhagavathi S, et al. B-Cell
Lymphomas With Concurrent MYC and BCL2 Abnormalities Other Than
Translocations Behave Similarly to MYC/BCL2 Double-Hit Lymphomas.
Mod Pathol (2015) 28:208–17. doi: 10.1038/modpathol.2014.95

11. Reagan PM, Davies A. Current Treatment of Double Hit and Double
Expressor Lymphoma. Hematol Am Soc Hematol Educ Program (2017)
2017:295–7. doi: 10.1182/asheducation-2017.1.295

12. Filip D, Mraz M. The Role of MYC in the Transformation and Aggressiveness
of ‘Indolent’ B-Cell Malignancies. Leuk Lymph (2020) 61:510–24. doi: 10.1080/
10428194.2019.1675877

13. Magnoli F, Bernasconi B, Vivian L, Proserpio I, Pinotti G, Campiotti L, et al.
Primary Extranodal Diffuse Large B-cell Lymphomas: Many Sites, Many
Entities? Clinico-Pathological, Immunohistochemical and Cytogenetic Study
of 106 Cases. Cancer Genet (2018) 228-229:28–40. doi: 10.1016/
j.cancergen.2018.08.001

14. Saburi M, Kondo Y, Ogata M, Soga Y, Abe M, Takano K, et al. Development of
Diffuse Large B-Cell Lymphoma From Duodenal Type Follicular Lymphoma:
A Retrospective Study of 23 Cases. Int J Hematol (2020) 112:658–65.
doi: 10.1007/s12185-020-02957-z

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 Takada, Watanabe, Sekai, Yoshikawa, Hara, Otsuka, Yoshikawa,
Kamata, Minaga, Komeda, Chikugo, Arai, Yamashita and Kudo. 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.
May 2021 | Volume 11 | Article 656219

https://doi.org/10.1038/sj.onc.1207843
https://doi.org/10.1056/NEJMra0807082
https://doi.org/10.1200/JCO.2017.73.2784
https://doi.org/10.1038/modpathol.2017.134
https://doi.org/10.1002/cncr.31646
https://doi.org/10.1002/cncr.31646
https://doi.org/10.1002/dc.22871
https://doi.org/10.1007/s00277-019-03897-3
https://doi.org/10.1002/ajh.25696
https://doi.org/10.1111/pin.12621
https://doi.org/10.1038/modpathol.2014.95
https://doi.org/10.1182/asheducation-2017.1.295
https://doi.org/10.1080/10428194.2019.1675877
https://doi.org/10.1080/10428194.2019.1675877
https://doi.org/10.1016/j.cancergen.2018.08.001
https://doi.org/10.1016/j.cancergen.2018.08.001
https://doi.org/10.1007/s12185-020-02957-z
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

	Case Report: Concurrent Occurrence of Abdominal Double Expressor Lymphoma and Jejunum Follicular Lymphoma
	Introduction
	Case Presentation
	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /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 false
  /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 false
  /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 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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


