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Membranous Nephropathy
Caused by Tislelizumab in a
Lung Cancer Patient
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7 Department of Respiratory and Critical Care Medicine, Peking Union Medical College Hospital, Bejjing, China, 2 Department
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Immune checkpoint inhibitors (ICIs) became the standard treatment for many different
kinds of cancers and can result in a variety of immune-related adverse events (irAEs). IrAEs
of kidney are uncommon and consists of different pathology types. Among the different
types, membranous nephropathy (MN) is rare and have not been well-described. Since
MN can also be associated with malignancies, differential diagnosis in patients receiving
ICls who develop MN can be very difficult. We present the case of a 74-year-old man with
metastatic non-small cell lung cancer who developed MN after ICls therapy. The patient
tested positive for thrombospondin type-1 domain-containing 7A antibodies (THSD7A)
when diagnosed with MN. Supplementary examinations revealed the predisposing
antigen in the primary tumor and present of the antibody after immunotherapy, which
corresponded to the patient’s clinical course of nephropathy. Treatment consisting of
systemic glucocorticoids and rituximab resulted in a good clinical response, and the
THSD7A antibodies were no longer detected. In this case, we first discuss the potential
mechanism of immunotherapy related MN, in which the activation of humoral immunity
may play an important role.

Keywords: immune checkpoint inhibitors, immune related adverse event, membranous nephropathy, non-small cell
lung cancer, THSD7A (thrombospondin type 1 domain-containing protein 7A)

INTRODUCTION

The use of immune checkpoint inhibitors (ICIs) caused a variety of immune-mediated adverse
events (irAEs). The underlying mechanism includes an increasing T cell activity and autoimmune
antibodies (1). Kidney irAEs, albeit uncommon, is being increasingly recognized with the expanded
ICIs use (2, 3). Membranous nephropathy (MN) has rarely been reported and the underlying
mechanism remains unclear.

Herein, we describe an interesting MN case with non-small cell lung cancer after tislelizumab (a
PD-1 inhibitor) (4) treatment. In particular, this patient tested positive for THSD7A antibodies,
which was rare and had been proven to play an important role in the development of MN (5, 6). In
this case report, we described the changes in autoimmune antibodies in during the development and
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remission of nephropathy and highlight the possibility of
humoral immunity activation as a pathogenic mechanism in
ICI-related MN.

CASE REPORT

A 74-year-old man with metastatic lung adenocarcinoma and no
history of chronic renal disease enrolled in the BGB-A317-304
open labeled trial (NCT03663205) on June 25, 2019. His baseline
urine protein and serum albumin and creatinine levels were
within the normal range (Table 1). He was randomly categorized
into the immunotherapy group and was initially treated with a
tislelizumab and chemotherapy combination that included
pemetrexed and carboplatin for 4 cycles, followed by
maintenance therapy with tislelizumab and pemetrexed for 11
cycles until April 23, 2020. Partial response was achieved and
persisted after 2 cycles (Figure 1). However, the patient
experienced fatigue and chronic onset of mild edema of both
lower extremities from late April. On May 7, laboratory findings
revealed a decrease in serum albumin level to 19 g/L, and a
substantial increase in 24-hour urine protein level to 20.16 g.
Serological markers of MN, THSD7A and antigen phospholipase
A2 receptor 1 (PLA2R1) antibodies were also tested using a cell
based indirect immunofluorescence assay (7). The results were
negative for PLA2R1 antibodies and positive for THSD7A with a
titer of 1:100. Nephrotic syndrome was diagnosed, and the
patient was referred to the nephrology department.

Renal biopsy was performed. Light microscopy showed
stiffness in the glomeruli with scattered subepithelially localized
immune deposits (Masson stain) containing slightly focal tubular
atrophy and interstitial fibrosis, consistent with early MN
(Figures 2A, B). Immunofluorescence staining showed
granular immunoglobulin G (IgG) deposits (Figure 2C),

including IgGl, I1gG2 and IgG4, uniformly and subepithelially
distributed in the glomeruli (Figures 2D-F). The
immunofluorescence staining of IgG3 was negative. Electron
microscopy showed discrete electron-dense deposits at the
subepithelial surface of the glomerular capillary wall,
accompanied by effacement of overlying epithelial cell foot
processes (Figure 2G). Immunohistochemical analyses revealed
positive staining for THSD7A along the glomerular basement
membrane (Figure 2H).

The differential diagnosis during renal biopsy was nephrotic
syndrome either due to tislelizumab treatment or as a
paraneoplastic sign. Determinate when the THSD7A
antibodies appeared helped in distinguishing between the two
different pathogenies.

The THSD7A tumor antigen and antibodies against it were
tested using archived tumor and consecutive serum specimens.
The baseline tumor tissue tested positive for the THSD7A
antigen tested positive (Figure 2I). The patient tested negative
for THSD7A antibodies at baseline but tested positive after 4
cycles of maintenance tislelizumab therapy (Figure 3).
Therefore, MN was thought to be related with the ICI treatment.

Tislelizumab was discontinued following the diagnosis of
nephropathy. To treat biopsy-proven MN, intravenous
methylprednisolone (60 mg) was administered for 14
consecutive days, followed by oral prednisone (60 mg) once
daily. Rituximab (1 g) was also administered once at the
beginning of treatment. Two months after initiating
glucocorticoid therapy, the 24-hour urine protein level
decreased to 2.53 g and the serum albumin level improved to
36 g/L (Table 1). The serum also tested negative for THSD7A
antibodies. Consequently, treatment with prednisone was slowly
tapered. After a total course of about six months the systemic
glucocorticoids were stopped at the end of November 2020. The
patient was followed-up till the March 2021. His laboratory test

TABLE 1 | Laboratory values and treatment timeline.

Date WBC HGB PLT ALB Cr Urea K Na Ca Urine 24h Urine THSD7A Treatment and events

(10% (G/L) (10% (G/L) (umol/ (mmol/ (mmol/ (mmol/ (mmol/ protein protein (g) antibodies timeline

L) L) L) L) L) L) L) (9/L) (titer)

June 19, 6.00 153 169 41 67 5.38 4.3 140 2.24 Negative NE Negative Baseline before treatment
2019
September  5.02 129 199 49 69 5.07 4.3 139 2.44 Negative NE Negative Four cycles of induced
20, 2019 treatment
December 5.41 128 213 43 64 3.94 4.3 141 2.21 Negative NE 1:100 Four cycles of maintenance
12,2019 therapy
May 7, 5.97 137 176 19 82 4.72 3.9 139 1.99 >3.0 20.16 1:100" Eleven cycles of maintenance
2020 therapy; Nephrotic syndrome
May 14, 5.97 124 170 20 78 6.65 3.4 141 1.98 >3.0 11.63 NE* Renal Biopsy; Glucocorticoids
2020 administered
May 27, 13.95 142 176 26 84 77 4.3 139 2.1 1.0 9.85 NE Rituximab administered
2020
July 13, 9.25 136 161 36 62 5.22 3.8 141 2.22 0.3 2.53 Negative Two months after therapy;
2020 Prednisone tapered
Nov 7.48 144 145 44 63 491 4.0 141 2.43 Negative 0.59 NE Prednisone stopped
30,2020
Feb 22, 5.58 149 127 38 57 6.62 4.4 140 2.24 Negative 0.17 Negative Follow-up visit
2021

*NE: not evaluated; *the THSD7A antibodlies were tested on May 12, 2020.
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induction treatment. (D) At membranous nephropathy diagnosis.

FIGURE 1 | Tumor assessment during tislelizumab treatment. (A) Baseline before treatment. (B) After two cycles of induction treatment. (C) After four cycles of

including serum albumin, creatinine levels, and urinalyses were
all in the normal range (Table 1). He did not receive any
antitumor therapy after MN. CT scans including chest and
abdomen were regularly performed, which showed persistent
partial response of lung cancer.

DISCUSSION

Renal immune-mediated adverse events (irAEs), which had
different clinical and histological manifestations, have not been
commonly reported in previous studies (2). Among the different
types of renal irAEs, acute interstitial nephritis characterized by
diffuse interstitial inflammation with a predominant T-
lymphocytic infiltrate (3) was the most common. Glomerular
was less affected by immunotherapy, and pauci-immune
glomerulonephritis, podocytopathies, and complement 3
glomerulonephritis are the most frequently reported histology
subtypes (8). MN is an antibody-mediated autoimmune
glomerular disease (9) that typically present with marked
elevation in urine protein levels and decline in serum albumin
levels and is rarely reported to be associated with ICIs therapy
(10). In patients with underlying cancers, MN was also

considered to be a paraneoplastic sign, especially if THSD7A
antibodies were present (6, 11). To our knowledge, this is the first
report of THSD7A-positive MN related with ICIs therapy.

THSD7A, which is also expressed in various tumors, is the
target podocyte antigen identified in MN (12). A potential
mechanism for the association between cancer and MN with
respect to the THSD7A antibodies has been described (5).
However, with the commonly present antigens in tumors, the
THSD7A antibodies are rare in patients with cancer prior to
treatment (11), as shown in this case. Moreover, paraneoplastic
glomerular diseases often appeared when cancer is activated or
recurrent (13, 14) and should be achieved with treatment of the
underlying cancer.

In our patient, despite the redisposing THSD7A antigen in
the primary tumor, the THSD7A antibody tested positive after
immunotherapy, and symptomatic nephropathy subsequently
developed while the tumor was still in remission. After systemic
glucocorticoids and rituximab treatment, the patient tested
negative for the antibodies together with the remission of
nephropathy. Because of the timeline of ICIs therapy, MN, and
mismatched kidney disease with tumor response, we speculated
that tislelizumab-associated humoral immunity activation,
which leads to an increase of THSD7A antibody titer or an
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immunohistochemistry (blue arrows).

FIGURE 2 | Renal biopsy findings showing a THSD7A-associated MN Renal histology specimens and baseline tumor tissue. (A) Periodic acid-Schiff (PAS) stain
showing stiff glomeruli (Original magnification, 400x). (B) Masson trichrome stain showing subepithelially localized immune deposits (green arrow) (Original
magnification, 400x). (C) Immunofluorescence of IgG deposition in the subepithelial area. (Original magnification, 200x). (D) Immunofluorescence of subepithelial IgG1
deposition. (Original magnification, 200x). (E) Immunofluorescence of subepithelial IgG2 deposition. (Original magnification, 200x). (F) Immunofluorescence of
subepithelial IgG4 deposition. (Original magnification, 200x). (G) Electron microscopy showing discrete electron-dense subepithelial deposits (red arrow). (Original
magnification, 6000x). (H) Positive staining for thrombospondin type-1 domain-containing 7A (THSD7A) along the glomerular basement membrane. (Original
magnification x 200). (I) The tumor cells of baseline metastases lymph node were positive for thrombospondin type-1 domain-containing 7A (THSD7A) by

de novo production of THSD7A antibodies, may have contributed
to the development of renal irAEs, as observed in our case.
While a T cell-mediated mechanism is considered the
predominant mechanism for irAEs, it is increasingly
recognized that humoral immunity may also play an important
role in irAEs (15). Similar autoantibodies have also been reported
for different irAEs such as bullous pemphigoid and myasthenia
gravis with their autoimmune disease counterparts (16, 17).
Reactivation of some previously unrecognized antibodies were
also found in some irAEs (18). Moreover, well-controlled pre-

existing autoimmune or antibody-mediated diseases, such as
PLA2R antibody-positive primary MN, could also be
reactivated during ICI therapy (19, 20).

Based on the above information, we hypothesized that anti-
CD20 antibodies may be effective in the treatment of irAEs. In
this case, the patients’ MN was thought to be mediated by
humoral immunity and had been well-controlled by
prednisone and rituximab (a monoclonal anti-CD20 antibody).
This suggested us that the treatment for irAEs could be selected
according to the different underlying mechanisms.
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2020). (F) Positive control.

FIGURE 3 | Series anti-thrombospondin type-1 domain-containing 7A (THSD7A) antibody tests. THSD7A IgG detected in the serum using cell-based indirect
immunofluorescence test. Images on the top show transfection cells express green fluorescent protein. The images on the bottom show transfected cells with the
red fluorescent-labeled secondary antibody on detection of anti-THSD7A IgG. (A) Negative control. (B) Baseline before treatment (June 19, 2019). (C) After four
cycles of induced treatment (September 20, 2019). (D) After four cycles of maintenance therapy (December 12, 2019). (E) At nephrotic syndrome diagnosis (May 12,

CONCLUSION

MN is a rare renal manifestation associated with ICIs. The
underlying mechanism likely involves the production of
podocyte antibodies including THSD7A antibodies. This case
demonstrated that similar autoantibodies may be present in cases
of immune-related glomerular diseases and may also have a
similar mechanism with idiopathic MN, in which the humoral
immunity may play an important role. A better understanding of
the underlying mechanism might be useful in monitoring and
individualized treatments of irAEs.

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

The studies involving human participants were reviewed and
approved by The studies involving human participants were
reviewed and approved by Center for Ethics in Peking Union
Medical College Hospital. The patients/participants provided
their written informed consent to participate in this study.

REFERENCES

1. Postow MA, Sidlow R, Hellmann MD. Immune-Related Adverse Events
Associated With Immune Checkpoint Blockade. N Engl ] Med (2018) 378
(2):158-68. doi: 10.1056/NEJMral703481

2. Shingarev R, Glezerman IG. Kidney Complications of Immune Checkpoint
Inhibitors: A Review. Am ] Kidney Dis (2019) 74:529-37. doi: 10.1053/
1.2jkd.2019.03.433

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

MC analyzed the patient data, designed the case report, and
drafted the manuscript. WZ provided significant contributions
to the collection of patient data and sample preparation. WY and
LZ performed the renal biopsy and provided the renal pathology
images. KZ and MW provided significant contributions to the
analysis of the patient data and designed the case report. All
authors contributed to the article and approved the
submitted version.

FUNDING

This work was supported by the National Natural Science
Foundation (Grant No. 81702292).

ACKNOWLEDGMENTS

We thank the patient for providing his information for
this study.

3. Wanchoo R, Karam S, Uppal NN, Barta VS, Deray G, Devoe C,
et al. Adverse Renal Effects of Immune Checkpoint Inhibitors: A
Narrative Review. Am ] Nephrol (2017) 45(2):160-9. doi: 10.1159/
000455014

4. Lee A, Keam §J. Tislelizumab: First Approval. Drugs (2020) 80(6):617-24.
doi: 10.1007/540265-020-01286-z

5. Tomas NM, Beck LH Jr, Meyer-Schwesinger C, Seitz-Polski B, Ma H,
Zahner G, et al. Thrombospondin Type-1 Domain-Containing 7A in

Frontiers in Immunology | www.frontiersin.org

May 2021 | Volume 12 | Article 619147


https://doi.org/10.1056/NEJMra1703481
https://doi.org/10.1053/j.ajkd.2019.03.433
https://doi.org/10.1053/j.ajkd.2019.03.433
https://doi.org/10.1159/000455014
https://doi.org/10.1159/000455014
https://doi.org/10.1007/s40265-020-01286-z
https://www.frontiersin.org/journals/immunology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/immunology#articles

Chen et al.

Case Report: Membranous Nephropathy Caused by Tislelizumab

10.

11.

12.

13.

14.

Idiopathic Membranous Nephropathy. N Engl ] Med (2014) 371(24):2277-87.
doi: 10.1056/NEJMoa1409354

. Bobart SA, Tehranian S, Sethi S, Alexander MP, Nasr SH, Moura Marta C,

et al. A Target Antigen-Based Approach to the Classification of Membranous
Nephropathy. Mayo Clin Proc (2021) 96(3):577-91. doi: 10.1016/j.mayocp.
2020.11.028

. Hoxha E, Beck LH Jr, Wiech T, Wiech T, Tomas NM, Probst C, et al.

An Indirect Immunofluorescence Method Facilitates Detection of
Thrombospondin Type 1 Domain-Containing 7a-Specific Antibodies in
Membranous Nephropathy. ] Am Soc Nephrol (2017) 28(2):520-31.
doi: 10.1681/ASN.2016010050

. Kitchlu A, Jhaveri KD, Wadhwani S, Deshpande P, Harel Z, Kishibe T, et al.

A Systematic Review of Immune Checkpoint Inhibitor-Associated
Glomerular Disease. Kidney Int Rep (2020) 6(1):66-77. doi: 10.1016/j.ekir.
2020.10.002

. Tesar V, Hruskova Z. Autoantibodies in the Diagnosis, Monitoring, and

Treatment of Membranous Nephropathy. Front Immunol (2021) 12:593288.
doi: 10.3389/fimmu.2021.593288

Mamlouk O, Selamet U, Machado S, Abdelrahim M, Glass WF, Tchakarov A,
et al. Nephrotoxicity of Immune Checkpoint Inhibitors Beyond
Tubulointerstitial Nephritis: Single-Center Experience. | Immunother
Cancer (2019) 7:2. doi: 10.1186/s40425-018-0478-8

Hoxha E, Wiech T, Stahl PR, Zahner G, Tomas NM, Meyer-Schwesinger C,
et al. A Mechanism for Cancer-Associated Membranous Nephropathy. N Engl
] Med (2016) 374:1995-6. doi: 10.1056/NEJMc1511702

Stahl PR, Hoxha E, Wiech T, Schroder C, Simon R, Stahl RAK. THSD7A
Expression in Human Cancer. Genes Chromosom Cancer (2017) 56:314-27.
doi: 10.1002/gcc.22440

Wang T, Zhang Y, Liu M, Kang X, Kang L, Zhang H. THSD7A as a Marker for
Paraneoplastic Membranous Nephropathy. Int Urol Nephrol (2019) 51
(2):371-3. doi: 10.1007/s11255-018-02068-z

Taguchi S, Koshikawa Y, Ohyama S, Miyachi H, Ozawa H, Asada H.
Thrombospondin Type-1 Domain-Containing 7A-Associated Membranous
Nephropathy After Resection of Rectal Cancer: A Case Report. BMC Nephrol
(2019) 20(1):43. doi: 10.1186/512882-019-1236-y

15.

16.

17.

18.

19.

20.

Das R, Bar N, Ferreira M, Newman AM, Zhang L, Bailur JK, et al. Early B
Cell Changes Predict Autoimmunity Following Combination Immune
Checkpoint Blockade. J Clin Invest (2018) 128(2):715-20. doi: 10.1172/
JCI96798

Naidoo ], Schindler K, Querfeld C, Busam K, Cunningham J, Page DB, et al.
Autoimmune Bullous Skin Disorders With Immune Checkpoint Inhibitors
Targeting PD-1 and PD-L1. Cancer Immunol Res (2016) 4(5):383-9. doi:
10.1158/2326-6066.CIR-15-0123

Dadu R, Rodgers TE, Trinh VA, Kemp EH, Cubb TD, Patel S, et al. Calcium-
Sensing Receptor Autoantibody-Mediated Hypoparathyroidism Associated
With Immune Checkpoint Inhibitor Therapy: Diagnosis and Long-Term
Follow-Up. ] Immunother Cancer (2020) 8(1):e000687. doi: 10.1136/jitc-
2020-000687

Wilson R, Menassa DA, Davies AJ, Michael S, Hester J, Kuker W, et al.
Seronegative Antibody-Mediated Neurology After Immune Checkpoint
Inhibitors. Ann Clin Transl Neurol (2018) 5(5):640-5. doi: 10.1002/acn3.547
Tison A, Quére G, Misery L, Funck-Brentano E, Danlos FX, Routier E, et al.
Safety and Efficacy of Immune Checkpoint Inhibitors in Patients With Cancer
and Preexisting Autoimmune Disease: A Nationwide, Multicenter Cohort
Study. Arthritis Rheumatol (2019) 71(12):2100-11. doi: 10.1002/art.41068
Lin JS, Wang DY, Mamlouk O, Glass WF, Abdelrahim M, Yee C, et al.
Immune Checkpoint Inhibitor Associated Reactivation of Primary
Membranous Nephropathy Responsive to Rituximab. | Immunother Cancer
(2020) 8(2):¢001287. doi: 10.1136/jitc-2020-001287

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 Chen, Zhang, Zhong, Zheng, Ye and Wang. This is an open-access
article distributed under the terms of the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction in other forums is permitted, provided
the original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Immunology | www.frontiersin.org

May 2021 | Volume 12 | Article 619147


https://doi.org/10.1056/NEJMoa1409354
https://doi.org/10.1016/j.mayocp.2020.11.028
https://doi.org/10.1016/j.mayocp.2020.11.028
https://doi.org/10.1681/ASN.2016010050
https://doi.org/10.1016/j.ekir.2020.10.002
https://doi.org/10.1016/j.ekir.2020.10.002
https://doi.org/10.3389/fimmu.2021.593288
https://doi.org/10.1186/s40425-018-0478-8
https://doi.org/10.1056/NEJMc1511702
https://doi.org/10.1002/gcc.22440
https://doi.org/10.1007/s11255-018-02068-z
https://doi.org/10.1186/s12882-019-1236-y
https://doi.org/10.1172/JCI96798
https://doi.org/10.1172/JCI96798
https://doi.org/10.1158/2326-6066.CIR-15-0123
https://doi.org/10.1136/jitc-2020-000687
https://doi.org/10.1136/jitc-2020-000687
https://doi.org/10.1002/acn3.547
https://doi.org/10.1002/art.41068
https://doi.org/10.1136/jitc-2020-001287
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

	Case Report: THSD7A-Positive Membranous Nephropathy Caused by Tislelizumab in a Lung Cancer Patient
	Introduction
	Case Report
	Discussion
	Conclusion
	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 true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


