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Background: Appendiceal goblet cell carcinoma (aGCC) is a rare neoplasm
with mixed endocrine and exocrine features. No paraneoplastic neurological
syndromes or autoantibodies have been identified in cases of aGCC or even
appendiceal tumors. Amphiphysin-immunoglobulin G (IgG) autoimmunity was
first described in stiff-person syndrome with breast cancer. We firstly described
the clinical course and pathological findings of a patient with aGCC-associated
amphiphysin-l1gG autoimmunity.

Case presentation: A 54-year-old man who developed aGCC was admitted for
acute disturbance of consciousness, psychiatric symptoms, cognitive
impairment, seizure and hypotension. Amphiphysin-IgG was detected in the
patient’s serum and CSF by immunoblotting and tissue-based indirect
immunofluorescence assay confirming the diagnosis of definite paraneoplastic
amphiphysin-1gG-positive encephalitis. Histopathology revealed amphiphysin
protein expression and accompanying immune cell infiltration (predominantly
CD20+ B cells, CD3+ and CD8+ T cells) within the tumor tissue, suggesting a
possible paraneoplastic origin of amphiphysin-associated paraneoplastic
neurological syndromes (PNSs) in this case. Although the patient’s symptoms
resolved after high-dose corticosteroid therapy, he experienced recurrence 6
months later, manifesting as paraneoplastic cerebellar dysfunction. Despite
treatment with IV cyclophosphamide and oral mycophenolate mofetil, no
improvement was noted.

Conclusions: This case suggests that aGCC may trigger amphiphysin-IgG
autoimmunity.

KEYWORDS

amphiphysin, appendiceal goblet cell carcinoma, paraneoplastic neurological
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Introduction

Amphiphysin-IgG autoimmunity was reported in 1992 by
Lichte et al. The clinical presentations associated with
amphiphysin antibodies (Abs) include stiff-person syndrome,
limbic encephalitis (LE), paraneoplastic cerebellar dysfunction
(PCD), myelopathy, and peripheral neuropathies (1).

Malignancies such as small cell lung cancer and breast
cancer triggered amphiphysin-Abs associated paraneoplastic
neurological syndromes (PNSs) have been reported (1).
Appendiceal goblet cell carcinoma (aGCC), recognized by the
2019 World Health Organization classification of digestive
system tumors, is a rare neoplasm with mixed endocrine and
exocrine features (2). Here, we first report a patient with aGCC
who developed LE related to amphiphysin-Abs after tumor
removal. Although the patient’s symptoms resolved after
immunotherapy, he experienced recurrence of PCD.
Histopathology revealed amphiphysin protein expression and
accompanying immune cell infiltration within the tumor tissue,
suggesting a possible paraneoplastic origin of amphiphysin-
associated PNSs in this case.

Case presentation

A 54-year-old male presented with disturbance of
consciousness, psychiatric symptoms and behavioral change,
cognitive impairment, seizure and hypotension for 11 days.
His family history was unremarkable. Exposure to toxic
substances was denied. The day before his first symptom, a
resection of his right colon was performed in a local hospital,
and aGCC was diagnosed by the pathologist.

Brain magnetic resonance imaging (MRI; Figure 1A), routine
cerebral spinal fluid (CSF) analyses (Supplementary file), and
routine laboratory tests were unremarkable (Table 1), except for
increased carbohydrate antigen 125 (35.2 U/ml; normal range, <
24 U/ml) and blood ammonia (53.7 umol/L; normal range, 9-33
pmol/L). The anti-amphiphysin antibody tested by
immunoblotting (EUROIMMUN, Liibeck, Germany) was
positive in both CSF and serum. The diagnosis of amphiphysin-
positive LE associated with aGCC was made. A high dose of
methylprednisolone (1000 mg/d for 5 days) was administered,
followed by a tapered course of prednisone. The symptoms of
psychiatric symptoms and seizures then disappeared one month
later, but the patient remained cognitive dysfunction (Mini-
mental State Examination score = 9).

Unfortunately, seven months later, the patient was
readmitted to the hospital with progressive head and trunk

Abbreviations: aGCC, appendiceal goblet cell carcinoma; CSF, cerebral
spinal fluid; LE, limbic encephalitis; MRI, magnetic resonance imaging;
PNSs, paraneoplastic neurological syndromes; TBA, tissue-based indirect

immunofluorescence assay.

Frontiers in Immunology

02

10.3389/fimmu.2022.1001264

tremors, dysarthria and gait instability for over 1 month.
Neurological examination revealed head and trunk tremors,
cognitive dysfunctions, bilateral gaze-evoked nystagmus and
cerebellar ataxia (Vediol). CSF analysis remained unchanged.
Brain MRI showed mild cerebellar atrophy (Figure 1B).
Amphiphysin-IgG was still present in CSF and serum.
Positron emission tomography with computed tomography
(PET/CT) scans revealed no tumor metastasis. The patient
received IV cyclophosphamide (200 mg/d) and oral
mycophenolate mofetil (500 mg/d) therapy. There was no
improvement or deterioration of the neurological symptoms 3
months later. The evaluation of PNSs process is summarized
in Figure 1C.

To investigate a possible paraneoplastic origin of
amphiphysin-PNSs in this patient, tissue blocks of the aGCC
were examined pathologically. Immunohistochemical staining
for CK20, CDX-2, carcinoembryonic antigen (CEA) and
neuroendocrine markers (synaptophysin and chromogranin)
were positive (Figures 2A-F), which meets the diagnostic
pathological diagnostic criteria of Agcc according to the 2019
WHO.? The expression of Ki67 protein was about 10%. MUCI
and MUC2 were also positive. Immunohistochemistry revealed
positive CD3+ T cells, CD8+ T cells and CD20+ B cells in the
tumor tissue (Figures 2G-I). However, CK7, CD138+ plasma
cells, CD68+ macrophages, and IgG were negative in the tissue.
Tumor cells showed reactivity with amphiphysin-Abs
(Figure 2H), which indicates that the aGCC might play a role
in triggering amphiphysin-IgG autoimmunity. Tissue-based
indirect immunofluorescence assay (TBA) of the patient’s
serum revealed IgG antibody to Purkinje cells of the monkey
cerebellum and dentate gyrus glia cells of the monkey
hippocampus (Figures 2K, L).

Diagnostic assessment

According to the clinical manifestations, tumor, positive
anti-amphiphysin antibody in CSF and serum, and well
response to immunotherapy, aGCC associated amphiphysin-
IgG autoimmunity was considered in this patient.

Discussion

This case presents several novelties. This is the first case report
of aGCC associated PNSs to date. Although the etiology of PNSs
remains unknown, it is proposed that the expression of neuronal
antigens within tumors could initiate an autoimmune response that
leads to the production of autoantibodies (3). Immunopathological
analysis of amphiphysin-IgG autoimmunity may help to elucidate
the underlying pathophysiological mechanism of the disease, but
unfortunately, published data are scarce, to date, brain and/or spinal
cord immunopathological reactions have only been studied in 4
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FIGURE 1

Brain MRI scans obtained from the patient and timeline of his clinical course. Despite there being no specific findings upon an initial T2-
weighted MRI (A), mild cerebellar atrophy was observed in the subsequent axial T2-weighted MRI performed seven months later (B, yellow
arrow). Timeline of the patient’s clinical course highlighting the manifestation, auxiliary examination, treatment and diagnosis time (C). EEG,
electroencephalograph; LE, limbic encephalitis; MMF, mycophenolate mofetil; MRI, magnetic resonance imaging; IVMP, intravenous
methylprednisolone; PET/CT, positron emission tomography with computed tomography

patients (4-7). In those cases, biopsies revealed marked
inflammatory responses in perivascular and parenchymal regions.
Both T (especially CD3+ and CD8+ T cells) and B lymphocytes
(especially CD20+ B cells) were present in the lesions, and CD68+
microglial cells were abundant in the pons in one previous patient.
In addition, only 14 cases reported pathological findings coming
from concomitant neoplasms (small cell lung cancer, breast cancer
and non-small cell lung cancer) in which amphiphysin-IgG
was present in patients’ tumor tissues, which correlated
with the patients’ antibody specificity (8, 9). In this case,
immunohistochemical amphiphysin-Abs positivity was shown in
appendiceal tumor tissue, confirming that the syndrome was
triggered by the tumor.

In addition, in the literature, most of autoimmune cerebellar
dysfunction is characterized by limb or trunk tremors, and only
a few cases of autoimmune cerebellar dysfunction associated
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head tremor have been reported (10-12). Head tremor had not
been reported in amphiphysin-Abs associated PNSs. From the
largest series reported by Pittock et al., a minority of patients
with amphiphysin-IgG presented with involuntary movement,
including mandibular involuntary movement, chorea and
truncal tremor (4). In this case, considering the progressive
cerebellar atrophy shown by the brain MRI, tremors in this
patient were considered of cerebellar origin.

It is unusual that neurological symptoms occur shortly after
tumor resection, which might be due to the immune trigger from
antigen exposure at the time of resection (13). In this case, the onset
of PCD seven months after tumor resection is also extremely rare.
Since whole body PET/CT was negative, and the patient is still
stable on regular follow-up after the occurrence of cerebellar
dysfunction, the evidence of tumor recurrence or metastasis is
insufficient. To the best of our knowledge, there are only a few
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TABLE 1 Results of additional auxiliary examinations.

10.3389/fimmu.2022.1001264

Cerebrospinal fluid (the second spinal tap)

Protein Normal
Pleocytosis Normal
Intrathecal IgG synthesis Normal
Glucose Normal
Chlorine Normal
Malignant cell Normal
Flow cytometry Normal
Acid-fast bacilli cultures Normal
Fungus (smear/culture) Normal
Bacteria (smear/culture) Normal
IgG Index Normal
*Neuronal cell surface antibodies (CSF/serum)
Anti-N-methyl-D-aspartate receptor (Negative/Negative)
Anti-gamma-aminobutyric acid-B receptor (Negative/Negative)
Anti-leucine-rich glioma-inactivated protein 1 receptor (Negative/Negative)
Anti-contactin-associated protein-like 2 receptor (Negative/Negative)
Anti-AMPAR (Negative/Negative)
Anti-metabotropic glutamate receptor 5 receptor (Negative/Negative)
Anti-dipeptidyl peptidase-like protein-6 receptor (Negative/Negative)
Anti-Dopamine-2 receptor (Negative/Negative)
Anti-IgLON5 (Negative/Negative)
Anti-alpha-amino-3-hydroxy-5-methyl-4-iso-xazolepropionic acid receptors (Negative/Negative)
®Onconeuronal antibodies (CSF/serum)
Anti-Hu (Negative/Negative)
Anti-Ri (Negative/Negative)
Anti-Yo (Negative/Negative)
Anti- Amphiphysin (Positive/Positive)
Anti-GAD (Negative/Negative)
Anti-PCA2 (Negative/Negative)
Anti-Mal (Negative/Negative)
Anti-Ma2 (Negative/Negative)
Anti-CV2/CRMP5 (Negative/Negative)
Anti-SOX1 (Negative/Negative)

Blood ammonia

Abnormal (53.7 umol/L; normal range: 9-33 umol/L)

Aspartate aminotransferase
Alanine aminotransferase

Vitamin B12

Normal

Normal

Normal
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TABLE 1 Continued

Intrinsic Factor

C-reactive protein

10.3389/fimmu.2022.1001264

Normal

Abnormal (19.8 mg/L; normal range: < 5 mg/L)

Procalcitonin Abnormal (0.2 ng/ml; normal range: < 0.046 ng/ml)
Microbiological exams (Serum)

Human immunodeficiency virus Normal

Syphilis Normal

Mycobacteria Normal

Human cytomegalovirus Normal

Epstein-Barr virus Normal

Parasite IgG antibody Normal
Tumour markers (Serum)

Carbohydrate antigen 125

Abnormal (35.2 U/ml; normal range: < 24U/ml)

Carbohydrate antigen 19-9 Normal
Carbohydrate antigen 72-4 Normal
Carbohydrate antigen 15-3 Normal
Carcinoembryonic antigen Normal
Alpha fetoprotein Normal
Prostate-specific antigen Normal
*Thyroid function (Serum)

Triiodothyronine

Abnormal (0.82 nmol/L; normal range: 1.3-3.1 nmol/L)

Free triiodothyronine

Abnormal (2.6 pmol/L; normal range: 3.6-7.5 pmol/L)

Free thyroxine

Abnormal (11.5 pmol/L; normal range: 12.0-22.0 pmol/L)

Thyroxine Abnormal (57.8 pmol/L; normal range: 62-164 pmol/L)
Thyroid-stimulating hormone Normal
Thyroid globulin antibody Normal
Thyroid peroxidase antibody Normal
Triiodothyronine Normal
Cortisol testing Normal
Immunological test results (Serum)
Anti-nuclear antibody Normal
Anti-keratin antibodies Normal
Anti-double-stranded deoxyribonucleic acid Normal
Anti-Smith antibodies Normal
Anti-SS-A and SS-B Normal
Anti-Neutrophil Cytoplasmic antibodies Normal
Anticardiolipin antibodies Normal
Rheumatoid factor Normal

Electroencephalogram
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TABLE 1 Continued

10.3389/fimmu.2022.1001264

Electromyogram Normal
Chest-abdominal CT Normal
Abdomen CT Normal
Brain computed tomography angiography Normal
Spine magnetic resonance imaging Normal
Positron emission tomography with computed tomography scans Normal

AMPAR, o-amino-3-hydroxy-5-methyl-4isoxazolepropionic acid receptor; Anti-SS-A and SS-B, Anti-SS-A(Ro) and anti-SS-B(La) autoantibodies; CSF, cerebrospinal fluid.
= cell base assay and tissue-based indirect immunofluorescence assay (EUROIMMUN, Germany).

°= indirect immunofluorescence and tissue-based indirect immunofluorescence assay (EUROIMMUN, Germany).

* Repeat thyroid function test after 1 month was normal.

published cases describe the recurrence of paraneoplastic neurologic
syndromes after tumor resection, but without evidence of tumor
recurrence (14-16). However, owing to their rarity, the mechanism
of this condition is still unknown. Moreover, the case showed a
different phenotype and treatment response during disease onset
compared to relapse, which is unusual in previously reported
autoimmune encephalitis (17). He improved during the first stage
of the disease when limbic encephalitis was predominant.
Nevertheless, during relapse characterized by cerebellar
dysfunction despite aggressive treatment regarding second-line

FIGURE 2

immunotherapy administration, no improvement was noted.
Only stabilization of the clinical symptoms was achieved. We
suggested for the patient to receive intravenous immunoglobulin
and other immunotherapy. Unfortunately, due to economic
reasons, the patient refused.

In conclusion, this case suggests that aGCC may trigger
amphiphysin-IgG autoimmunity, and amphiphysin-IgG
autoimmunity could relapse with a different clinical phenotype
months after the initial episode, so long-term follow-up
is needed.

Dentate gyrus glia cells

Histopathology of appendiceal goblet cell carcinoma of the patient. Tumor cells exhibit a goblet cell morphology and characteristically form
small tight clusters (A). The immunohistochemical staining shows moderate positivity for CK20 (B), CDX-2 (C), and strong positivity for
carcinoembryonic antigen (CEA, D). Staining for synaptophysin (Syn, E), and chromogranin (F) is mild. Varying degrees of positivity are also
shown in lymphocytes such as CD3+ T cells (G), CD8+ T cells (H) and CD20+ B cells (I). Immunohistochemistry shows positive staining for
amphiphysin-IgG (J). Tissue-based indirect immunofluorescence assay (TBA) of the patient’s serum detected fluorescence responses, with
specific fluorescence responses in Purkinje cells (red arrows) from the monkey cerebellum brain section (K) as well as dentate gyrus glial cells
(white arrows) from the monkey hippocampal tissue. (A,—C, G, J) bar = 50 um; D, H bar = 250 ym; (E, F, O) bar = 100 um, (K, L) bar = 20 um).

Frontiers in Immunology

06

frontiersin.org


https://doi.org/10.3389/fimmu.2022.1001264
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

Lin et al.

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

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

JFL and TY drafted and revised the manuscript. MW and JW
collected and interpreted the data. JML designed the study and
revised the manuscript. All authors contributed to the article and
approved the submitted version.

Funding

Supported by the National Natural Science Foundation of
China (grants 82071459) and the Institute of Brain science and
Brain-inspired technology of West China Hospital, Sichuan
University (grants ZYJC21001).

Acknowledgments

The authors are indebted to our patient and his family for
their support and permission. We also would like to thank Li Li,

References

1. Dubey D, Jitprapaikulsan J, Bi H, Do Campo RV, McKeon A, Pittock SJ, et al.
Amphiphysin-IgG autoimmune neuropathy: A recognizable clinicopathologic
syndrome. Neurology (2019) 93:e1873-80. doi: 10.1212/WNL.0000000000008472

2. Sinno SAJ, Jurdi NMH. Goblet cell tumors of the appendix: A review. Ann
Diagn Pathol (2019) 43:151401. doi: 10.1016/j.anndiagpath.2019.151401

3. Dalmau J, Graus F. Antibody-mediated encephalitis. N Engl ] Med (2018)
378:840-51. doi: 10.1056/NEJMral708712

4. Pittock SJ, Lucchinetti CF, Parisi JE, Benarroch EE, Mokri B, Stephan CL,
et al. Amphiphysin autoimmunity: paraneoplastic accompaniments. Ann Neurol
(2005) 58:96-107. doi: 10.1002/ana.20529

5. Poh MQ, Simon NG, Buckland ME, Salisbury E, Watson S. Evidence of T-cell
mediated neuronal injury in stiff-person syndrome with anti-amphiphysin
antibodies. J Neurol Sci (2014) 337:235-7. doi: 10.1016/j.jns.2013.12.015

6. Petzold GC, Marcucci M, Butler MH, van Landeghem FK, Einhaupl KM,
Solimena M, et al. Rhabdomyolysis and paraneoplastic stiff-man syndrome with
amphiphysin autoimmunity. Ann Neurol (2004) 55:286-90. doi: 10.1002/ana.10841

Frontiers in Immunology

10.3389/fimmu.2022.1001264

Fei Chen and Chunjuan Bao (Laboratory of Pathology, West
China Hospital, Sichuan University) for helping with processing
the histological sections and staining.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/
fimmu.2022.1001264/full#supplementary-material

SUPPLEMENTARY VIDEO 1
Neurological examination revealed head and trunk tremors, bilateral
gaze-evoked nystagmus and cerebellar ataxia.

7. Wessig C, Klein R, Schneider MF, Toyka KV, Naumann M, Sommer C.
Neuropathology and binding studies in anti-amphiphysin-associated stiff-person
syndrome. Neurology (2003) 61:195-8. doi: 10.1212/01.WNL.0000073143.53337.DD

8. Dropcho EJ. Antiamphiphysin antibodies with small-cell lung carcinoma and
paraneoplastic encephalomyelitis. Ann Neurol (1996) 39:659-67. doi: 10.1002/
ana.410390516

9. Nakashima K, Fujii Y, Sato M, Igarashi K, Kobayashi M, Ishizuka T. A case of
non-small cell lung cancer presenting anti-amphiphysin antibody-positive
paraneoplastic neurological syndrome. Respir Med Case Rep (2021) 34:101525.
doi: 10.1016/j.rmcr.2021.101525

10. Wallwitz U, Brock S, Schunck A, Wildemann B, Jarius S, Hoffmann F, et al.
From dizziness to severe ataxia and dysarthria: New cases of anti-Ca/ARHGAP26
autoantibody-associated cerebellar ataxia suggest a broad clinical spectrum. J
Neuroimmunol (2017) 309:77-81. doi: 10.1016/j.jneuroim.2017.05.011

11. Painous C, Lopez-Perez MA, Illa I, Querol L. Head and voice tremor
improving with immunotherapy in an anti-NF155 positive CIDP patient. Ann Clin
Transl Neurol (2018) 5(4):499-501. doi: 10.1002/acn3.539

frontiersin.org


https://www.frontiersin.org/articles/10.3389/fimmu.2022.1001264/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fimmu.2022.1001264/full#supplementary-material
https://doi.org/10.1212/WNL.0000000000008472
https://doi.org/10.1016/j.anndiagpath.2019.151401
https://doi.org/10.1056/NEJMra1708712
https://doi.org/10.1002/ana.20529
https://doi.org/10.1016/j.jns.2013.12.015
https://doi.org/10.1002/ana.10841
https://doi.org/10.1212/01.WNL.0000073143.53337.DD
https://doi.org/10.1002/ana.410390516
https://doi.org/10.1002/ana.410390516
https://doi.org/10.1016/j.rmcr.2021.101525
https://doi.org/10.1016/j.jneuroim.2017.05.011
https://doi.org/10.1002/acn3.539
https://doi.org/10.3389/fimmu.2022.1001264
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

Lin et al.

12. Farhat E, Zouari M, Abdelaziz IB, Drissi C, Beyrouti R, Hammouda MB,
et al. Progressive cerebellar degeneration revealing primary sjégren syndrome: a
case report. Cerebellum Ataxias (2016) 3:18. doi: 10.1186/s40673-016-0056-0

13. Jones AA, Chen T. Delayed opsoclonus-myoclonus syndrome after ovarian
teratoma resection. J Neuroophthalmol (2021) 42(1):e450-1. doi: 10.1212/
NXI.0000000000000433

14. Pranzatelli MR, McGee NR. Neuroimmunology of OMS and ANNA-1/anti-Hu
paraneoplastic syndromes in a child with neuroblastoma. Neurol Neuroimmunol
Neuroinflamm (2017) 5(2):e433. doi: 10.1212/NX1.0000000000000433

15. Shaulov A, Rottenstreich M, Peleg H, Spiegel M, Shichman B, Argov Z, et al.
Myasthenia gravis appearing 18 years after resection of benign thymoma with

Frontiers in Immunology

08

10.3389/fimmu.2022.1001264

subsequent limbic encephalitis. J Neurol Sci (2012) 317(1-2):146-7. doi: 10.1016/
1jns.2012.03.007

16. Wallwitz U, Brock S, Schunck A, Wildemann B, Jarius S, Hoffmann F,
et al. From dizziness to severe ataxia and dysarthria: New cases of anti-Ca/
ARHGAP26 autoantibody-associated cerebellar ataxia suggest a broad clinical
spectrum. J Neuroimmunol (2017) 309:77-81. doi: 10.1016/j.jneuroim.
2017.05.011

17. Di Giacomo R, Rossi Sebastiano D, Cazzato D, Andreetta F, Pozzi P,
Cenciarelli S, et al. Expanding clinical spectrum of Caspr2 antibody-associated
disease: warning on brainstem involvement and respiratory failure. ] Neurol Sci
(2020) 413:116865. doi: 10.1016/j.jns.2020.116865

frontiersin.org


https://doi.org/10.1186/s40673-016-0056-0
https://doi.org/10.1212/NXI.0000000000000433
https://doi.org/10.1212/NXI.0000000000000433
https://doi.org/10.1212/NXI.0000000000000433
https://doi.org/10.1016/j.jns.2012.03.007
https://doi.org/10.1016/j.jns.2012.03.007
https://doi.org/10.1016/j.jneuroim.2017.05.011
https://doi.org/10.1016/j.jneuroim.2017.05.011
https://doi.org/10.1016/j.jns.2020.116865
https://doi.org/10.3389/fimmu.2022.1001264
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

	Case report: Amphiphysin-IgG autoimmunity: a paraneoplastic presentation of appendiceal goblet cell carcinoma
	Introduction
	Case presentation
	Diagnostic assessment
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Supplementary material
	References



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


