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Background: Vulvar cancer is the fourth most common gynecologic cancer, and
prognosis is poor in advanced vulvar cancer patients. Treatment for advanced vulvar
cancer has not been satisfactory. In this report, we firstly report a FIGO VB vulva
verrucous carcinoma patient who obtained good prognosis after systemic treatment.

Case Presentation: A patient was admitted to hospital due to her vulvar lesion persistent
for past 14 years. The vulvar mass has widely invaded urethra, part of anus, the lower third
of the vagina, bilateral superior and inferior branches of pubis, and bilateral internal and
external muscles of obturator. Multiple metastatic lymph nodes were also found in the
pelvic cavity. The histopathological studies confirmed vulvar verrucous carcinoma with a
PD-L1 overexpression. After six courses of neoadjuvant chemotherapy and
pembrolizumab, the patient underwent radical vulvectomy and achieved optimal
cytoreduction. Postoperative pathology found no residual tumor. The patient then
received one course of postoperative chemotherapy and pembrolizumab, underwent
radiation therapy, and was disease free after 6 months follow-up.

Conclusion: Our individualized treatment strategy is successful. Pembrolizumab is safe and
effective in the treatment of advanced vulvar verrucous carcinoma with PD-L1 overexpression.

Keywords: vulva cancer, verrucous carcinoma, immunotherapy, chemotherapy, pembrolizumab

BACKGROUND

Vulvar cancer is the fourth most common gynecologic cancer, accounting for 3.6% of all
malignancies of the female genital system (1). Surgery forms the cornerstone of management of
vulvar cancer (2). However, the treatment focus often shifts to palliative chemoradiotherapy for
stage IVB patients, because an extensive excision of the disease is usually not feasible (3). The
prognosis is poor for stage IV vulvar cancers, with 1-year and 5-year survival rates of 37.5% and
12.5%, respectively (4). The treatment of advanced vulvar cancer remains a major challenge.

Abbreviations: PD-1, programmed cell death 1; PD-L1, programmed cell death ligand 1; CT, computed tomography; FIGO,
International Federation of Gynecology and Obstetrics; PET/CT, positron emission tomography/computed tomography; MRI,
magnetic resonance imaging; SCCA, squamous cell carcinoma antigen; HPV, human papillomavirus.
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In recent years, immunotherapy has been widely used, especially
in advanced and metastatic cancers. PD-1/PD-L1 pathway plays an
important role in immune regulation. Programmed cell death 1
ligand 1 (PD-L1) is an immunoinhibitory molecule mainly
expressed on the surface of tumor cells and antigen-presenting
cells in various malignant tumors. Programmed cell death 1 (PD1),
a PD-L1 receptor, is expressed on the surface of T cells, B cells,
monocytes, and macrophages. The binding of PD-L1 and PD-1
causes the exhaustion of effector T cells and immune escape of
tumor cells, leading to poor prognosis (5). Pembrolizumab is a
humanized monoclonal antibody against PD-1, stopping the tumor
from evading the immune response. It has been successfully used in
patients of different cancers, including a patient with recurrent
vulvar cancer (6). In this report, we present the first case of a 41-
year-old patient with advanced vulvar verrucous carcinoma who
was treated with pembrolizumab.

CASE PRESENTATION

A 41-year-old patient presented to us due to a vulvar lesion present
for the last 14 years. She visited several gynecologists and only
received symptomatic treatment without pathology confirmation.
In December 2017, the patient was conscious of swelling of the
vulva and mons pubis, she underwent a biopsy and was diagnosed
as condyloma acuminatum of vulva. From January 2018 to
November 2018, the patient experienced recurrent inguinal
lymphadenectasis with fever. The computed tomography (CT)
imaging showed that the density of lesion in the left perineum
was not uniform, and the lesion was obviously strengthened
unevenly after enhancement. The necrotic areas of the lesion were
not strengthened, enlarged lymph nodes were found in the groin
areas on both sides. The patient was considered to have perineum
abscess with suspected sinus formation. She was discharged after
receiving anti-infection treatment, incision and drainage of right
inguinal region abscess, and vacuum sealing drainage. However, in
January 2019, the patient again developed right inguinal
lymphadenectasis. She received bilateral inguinal enlarged lymph
node biopsy, left labia mass biopsy and right inguinal debridement
and drainage. The histopathological studies confirmed the presence
of vulva verrucous carcinoma, and metastatic highly differentiated
squamous cell carcinoma was found in the removed lymph nodes

(1/1). According to the 2009 International Federation of
Gynecology and Obstetrics (FIGO) staging criteria for vulvar
carcinoma, the tumor was classified as stage IVB. At this time, a
re-examination of the pathology in 2017 revealed that the pathology
at that time also suggested verrucous carcinoma (Figure 1). The
patient underwent positron emission tomography/computed
tomography (PET/CT) in January 2019. It showed that the vulvar
mass, considering to be vulvar cancer, widely invaded urethra, part
of anus and the lower third of the vagina. Multiple metastatic lymph
nodes were found in the pelvic cavity, adjacent to bilateral iliac
vessels and bilateral inguinal region. Bilateral superior and inferior
branches of pubis were metastasized, and bilateral internal and
external muscles of obturator were invaded.

She came to our gynecologic oncology clinic for future treatment
in March 2019. On clinical examination, an exophytic tumor of 10
cm in maximum was involving urethra and anterior vaginal wall.
The magnetic resonance imaging (MRI) scan from the time of
admission was similar to previous imaging. Tumor biomarker
squamous cell carcinoma antigen (SCCA) was >100 ng/ml, HPV
test was negative. Immunohistochemical testing of tissue from the
first biopsy reported a PD-L1 overexpression (Figure 2). She
received neoadjuvant chemotherapy and immunotherapy,
consisting of paclitaxel-albumin 300 mg, cisplatin 100 mg, and
pembrolizumab 100 mg. Considering the relatively high
neurotoxicity of cisplatin and the patient’s history of congenital
spina bifida, the therapy regimen was changed to docetaxel 90 mg,
carboplatin 500 mg, and pembrolizumab 100 mg from her third
treatment. The patients then received four more courses of
neoadjuvant chemotherapy and immunotherapy.

In October 2019, after a total of six courses of neoadjuvant
chemotherapy and immunotherapy, the PET/CT scan showed that
the lesions were smaller than before, metastatic lymph nodes were
smaller and less than before (Figure 3). Then the patient underwent
radical vulvectomy and vulvoplasty. The surgical scope was cut
from the outer 2 cm of the tumor, the upper boundary to the outer
edge of the clitoris 2 cm, the lower boundary to the front of the anus,
and the inner boundary to the level of the hymen, the tumor and
subcutaneous tissue were completely removed, and the resection
depth was up to the level of the deep fascia. Pathological
examination of the specimen confirmed a vulva low-grade
squamous intraepithelial lesion with negative margin, no residual
cancer was found (Figure 4).

FIGURE 1 | Microscopic pattern of verrucous carcinoma of the vulva. (A) Low-power view of verrucous carcinoma of the vulva showing nests and islands of well-
differentiated squamous epithelial cells embedded in a dense stroma. (B) High-power view showing extremely well- differentiated squamous epithelial cells.
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FIGURE 2 | Immunohistochemical testing of tissue from the first biopsy. Immunohistochemical testing of tissue from the first biopsy reported strong membranous
staining of PD-L1 in more than 90% of tumor cells and 25% of tumor associated immune cells.

The patient received one course of docetaxel 90 mg, carboplatin
500 mg, and pembrolizumab 100 mg after surgery. After
postoperative immunotherapy, the patient developed severe
arthralgias in her right wrist and elbow. She visited the
department of rheumatology and was considered to have
immunotherapy-induced immune arthritis, which was
significantly relieved by the application of methylprednisolone and
methotrexate. Between December 2019 and February 2020, the
patient received pelvic radiotherapy, comprising PGTVn 60Gy/27F
and PTV 48.6Gy/27F. This patient was disease free after 6 months
follow-up, and her anatomical and functional prognosis are good.

DISCUSSION

Verrucous carcinoma is a rare type of vulvar cancer with
characteristics of slow-growing, less metastasis but frequently
expanding (7, 8). Because of these characteristics, vulva verrucous
carcinoma cases reported so far are mostly in early stages with giant
size. A literature review of 2019 that included 19 verrucous
carcinoma of vulva patients found that more than 90% of patients
are in the early stages (FIGO stage I and II) (9). This case is the first
stage IVB vulva verrucous carcinoma case that has ever reported.

The exact pathogenesis of verrucous carcinoma of vulva
remains unclear. Though human papillomavirus (HPV)
infection has been considered as a risk factor for the
pathogenesis of this tumor (10, 11), the role for HPV is
doubtful (9). Usually, this rare type of pathology occurs in
elderly postmenopausal women, premenopausal women with
this tumor often have HPV infection (8, 12). This patient is
non-menopausal, but her tumor is not HPV related. Accurate
diagnosis of verrucous carcinoma is sometimes difficult, because

this rare pathological type is easily misdiagnosed as condyloma,
both macroscopically and microscopically (12). The external part
of verrucous carcinoma is similar to condyloma acuminatum in
histopathology, the difference between the two lesions lies in the
pathological manifestations of the base part of the tumor.
However, small and superficial verrucous carcinoma are often
not easy to distinguish with condyloma acuminatum because of
the specimen obtained by biopsy without or with only a small
base part. Therefore, gynecologic oncologist and pathologist
should recognize the presence of this rare pathological type,
pay attention to remove the specimen from the base part of the
tumor and distinguish it from condyloma and other tumors.

Treatment options for patients with vulvar verrucous cancer
remain controversial, with no consensus on a standard regimen.
The treatment of early stage vulvar verrucous cancer tends to be
more conservative recently, the wide local excision is considered
to be the best treatment (8). It is crucial to perform an extensive
excision of the disease, because of the risk of local relapse after
inadequate surgery (13). It is recommended that a free surgical
margin of at least 1 cm should be achieved at primary surgery to
avoid recurrences (14). While the treatment of advanced vulvar
verrucous cancer is rarely reported.

Radiation therapy is often used in the management of patients
with advanced vulvar cancer (14). However, radiotherapy for
verrucous carcinoma is doubtful, because high reoccurrence rates
with radiotherapy have been observed (15). Besides, it has been
found that radiotherapy may induce anaplastic transformation
(16), but this finding has not been totally accepted yet. Due to
relatively poor general condition of this patient, pelvic lymph node
dissection was not performed, so the patient received postoperative
pelvic radiotherapy. Pathological transformation after radiotherapy
was not seen in this case and the prognosis is acceptable. We think
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in October 2019.

cancer was found.

postoperative radiotherapy may be beneficial for the treatment of
advanced vulva verrucous carcinomas, especially for those without
pelvic lymph node dissection.

With the deepening understanding of the molecular basis of
tumor cell immune recognition and immune regulation,
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FIGURE 3 | Positron emission tomography/computed tomography (PET/CT) imaging. PET/CT scan showed that metastatic lymph nodes were smaller and less than
before (A-D), and the vulva lesions were smaller than before (E-H). (A, C, E, G) are PET/CT imaging taken in January 2019. (B, D, F, H) are PET/CT imaging taken

FIGURE 4 | Postoperative pathological. Pathological examination revealed a vulva low-grade squamous intraepithelial lesion (LSIL) with negative margin, no residual

immunotherapy has attracted great interest in recent years.
Immunotherapy includes immune checkpoint blockade, cancer
vaccines, and adoptive cell therapy (17). PD-L1 and PD-1
constitute a regulatory immune checkpoint, which plays an
important role in self-tolerance. The binding of PD-L1 and
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PD-1can inhibit the activation of T cells, leading to immune
escape of tumor cells, progression of tumors, and poor prognosis
(5). PD-1/PD-L1 inhibitors therapies has been used in the
treatment of many cancers, especially in advanced and
metastatic cancers. In 2018, a report presented the first case of
a patient with recurrent vulvar cancer who was treated with
pembrolizumab, proving the safety and efficacy of
pembrolizumab in the treatment of recurrent vulvar carcinoma
(6). The 2020 National Comprehensive Cancer Network
(NCCN) Guidelines recommend pembrolizumab as a second-
line therapy for PD-L1 positive or MSI-H/dMMR tumors. In this
case, when the patient first came to our gynecologic oncology
clinic, her lesion was very extensive and widely involved
peripheral tissues, local excision was not possible. So, we
advised the patient to receive neoadjuvant chemotherapy and
immunotherapy first. We determined the best therapy regimen
for the patient, which comprising docetaxel 90 mg, carboplatin
500 mg, and pembrolizumab 100 mg. After a total of six courses
of neoadjuvant chemotherapy and immunotherapy, the PET/CT
scan showed that the lesions were smaller than before, then the
patient underwent radical vulvectomy and achieved optimal
cytoreduction. Postoperative pathology found no residual
tumor, indicating that neoadjuvant chemotherapy and
immunotherapy had a good effect. The patient received one
course of chemotherapy and immunotherapy, and underwent
pelvic radiotherapy after the surgery. She was disease free after 5
months follow-up with good anatomical prognosis and
functional prognosis, which means our therapeutic schedule is
successful. Immunohistochemical testing of tissue from the first
biopsy reported strong membranous staining of PD-L1 in more
than 90% of tumor cells, supporting that pembrolizumab is
effective for PD-L1 positive tumors.

Several toxicities have been encountered with pembrolizumab,
such as fatigue, nausea, myalgia, arthralgia, and colitis (6, 18, 19).
In this case, though the patient developed severe arthralgias in her
right wrist and elbow, and it can be relieved by the application of
methylprednisolone and methotrexate.

CONCLUSION

Vulvar cancer is a rare gynecologic cancer. The treatment of
stage IVB vulvar cancer often focuses on palliative

REFERENCES

1. Siegel RL, Miller KD, Jemal A. Cancer Statistics, 2019. CA Cancer ] Clin
(2019) 69(1):7-34. doi: 10.3322/caac.21551

2. Alkatout I, Schubert M, Garbrecht N, Weigel MT, Jonat W, Mundhenke C,
et al. Vulvar Cancer: Epidemiology, Clinical Presentation, and Management
Options. Int ] Womens Health (2015) 7:305-13. doi: 10.2147/IJWH.S68979

3. Dellinger TH, Hakim AA, Lee SJ, Wakabayashi MT, Morgan R], Han ES.
Surgical Management of Vulvar Cancer. ] Natl Compr Canc Netw (2017) 15
(1):121-8. doi: 10.6004/jnccn.2017.0009

4. O’Donnell RL, Verleye L, Ratnavelu N, Galaal K, Fisher A, Naik R. Locally
Advanced Vulva Cancer: A Single Centre Review of Anovulvectomy and a

chemoradiotherapy, because an extensive excision is usually
not feasible, and the prognosis is poor in these patients.

The patient in this study was diagnosed with stage IVB vulva
verrucous carcinoma, extensive excision was not possible when she
first came to our center. However, the patient achieved optimal
cytoreduction after neoadjuvant chemotherapy and immunotherapy.
Postoperative pathology found no residual tumor, and she was
disease free after 6 months follow-up with good anatomical and
functional prognosis. The outcome of this patient demonstrates that
the treatment regimen we developed for her is effective, and revealed
the efficacy and safety of pembrolizumab in the treatment of
advanced vulvar verrucous carcinoma with PD-L1 overexpression.

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

YW, RL, BZ, HZ, ZL, and TY all participated in the care of the
patient and wrote the first draft of the manuscript. TY helped
prepare the pathology text, pathology figures, and the pathology
figure legends. YW, ZL, and TY took part in the investigations
for the patient. All authors had full access to the data and vouch
for their integrity and accuracy. All authors contributed to the
article and approved the submitted version.

FUNDING

This work was supported by the Natural Science Foundation of
Guangdong Province (2016A030310178).

ACKNOWLEDGMENTS

We thank the patient’s family for providing background
information and allowing us to publish this Grand Round.

Systematic Review of Surgical, Chemotherapy and Radiotherapy Alternatives.
Is an International Collaborative RCT Destined for the “Too Difficult to do”
Box? Gynecol Oncol (2017) 144(2):438-47. doi: 10.1016/j.ygyno.2016.12.007

5. Wang X, Teng F, Kong L, Yu J. Pd-L1 Expression in Human Cancers and its
Association With Clinical Outcomes. OncoTargets Ther (2016) 9:5023-39.
doi: 10.2147/OTT.S105862

6. Shields LBE, Gordinier ME. Pembrolizumab in Recurrent Squamous Cell
Carcinoma of the Vulva: Case Report and Review of the Literature. Gynecol
Obstetr Invest (2019) 84(1):94-8. doi: 10.1159/000491090

7. Liu G, Li Q, Shang X, Qi Z, Han C, Wang Y, et al. Verrucous Carcinoma of the
Vulva: A 20 Year Retrospective Study and Literature Review. ] Low Genit
Tract Dis (2016) 20(1):114-8. doi: 10.1097/LGT.0000000000000164

Frontiers in Oncology | www.frontiersin.org

May 2021 | Volume 11 | Article 598594


https://doi.org/10.3322/caac.21551
https://doi.org/10.2147/IJWH.S68979
https://doi.org/10.6004/jnccn.2017.0009
https://doi.org/10.1016/j.ygyno.2016.12.007
https://doi.org/10.2147/OTT.S105862
https://doi.org/10.1159/000491090
https://doi.org/10.1097/LGT.0000000000000164
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

Wang et al.

Case Report: Pembrolizumab in Vulva Verrucous Carcinoma

10.

11.

12.

13.

14.

15.

16.

. Boutas I, Sofoudis C, Kalampokas E, Anastasopoulos C, Kalampokas T,

Salakos N. Verrucous Carcinoma of the Vulva: A Case Report. Case Rep
Obstetr Gynecol (2013) 2013:932712. doi: 10.1155/2013/932712

. Zhang W, Wang Y, Chen W, Du ], Xiang L, Ye S, et al. Verrucous Carcinoma

of the Vulva: A Case Report and Literature Review. Am ] Case Rep (2019)
20:551-6. doi: 10.12659/AJCR.914367

Majewski S, Jablonska S. Human Papillomavirus-Associated Tumors of the
Skin and Mucosa. ] Am Acad Dermatol (1997) 36(5 Pt 1):659-85; quiz 686-8.
doi: 10.1016/S0190-9622(97)80315-5

Crowther ME, Shepherd JH, Fisher C. Verrucous Carcinoma of the Vulva
Containing Human Papillomavirus-11. Case Report. Br ] Obstetr Gynaecol
(1988) 95(4):414-8. doi: 10.1111/j.1471-0528.1988.tb06617.x

Campaner AB, Cardoso FDA, Fernandes GL, Veasey JV. Verrucous
Carcinoma of the Vulva: Diagnosis and Treatment. Anais Bras Dermatol
(2017) 92(2):243-5. doi: 10.1590/abd1806-4841.20174929

Yorganci A, Serinsoz E, Ensari A, Sertcelik A, Ortac F. A Case Report of
Multicentric Verrucous Carcinoma of the Female Genital Tract. Gynecol
Oncol (2003) 90(2):478-81. doi: 10.1016/S0090-8258(03)00270-1

Koh W-J, Greer BE, Abu-Rustum NR, Campos SM, Cho KR, Chon HS, et al.
Vulvar Cancer, Version 1.2017, NCCN Clinical Practice Guidelines in Oncology.
J Natl Compr Cancer Netw (2017) 15(1):95-120. doi: 10.6004/jnccn.2017.0008
Kraus FT, Perezmesa C. Verrucous Carcinoma. Clinical and Pathologic Study of
105 Cases Involving Oral Cavity, Larynx and Genitalia. Cancer (1966) 19(1):26-
38. doi: 10.1002/1097-0142(196601)19:1<26::AID-CNCR2820190103>3.0.CO;2-L
Perez CA, Kraus FT, Evans JC, Powers WE. Anaplastic Transformation in
Verrucous Carcinoma of the Oral Cavity After Radiation Therapy. Radiology
(1966) 86(1):108-15. doi: 10.1148/86.1.108

17. Odunsi K. Immunotherapy in Ovarian Cancer. Ann Oncol (2017) 28
(suppl_8):viiil-7. doi: 10.1093/annonc/mdx444

18. Balar AV, Castellano D, O’Donnell PH, Grivas P, Vuky J, Powles T, et al. First-
Line Pembrolizumab in Cisplatin-Ineligible Patients With Locally Advanced
and Unresectable or Metastatic Urothelial Cancer (KEYNOTE-052): A
Multicentre, Single-Arm, Phase 2 Study. Lancet Oncol (2017) 18(11):1483—
92. doi: 10.1016/S1470-2045(17)30616-2

19. Ott PA, Bang Y-J, Berton-Rigaud D, Elez E, Pishvaian MJ, Rugo HS, et al.
Safety and Antitumor Activity of Pembrolizumab in Advanced Programmed
Death Ligand 1-Positive Endometrial Cancer: Results From the
KEYNOTE-028 Study. J Clin Oncol (2017) 35(22):2535-41. doi: 10.1200/
JCO.2017.72.5952

Conlflict 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.

The reviewer LZ declared a shared affiliation, with no collaboration, with the
authors to the handling editor at the time of the review.

Copyright © 2021 Wang, Lin, Zhang, Zhou, Lin and Yao. 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 Oncology | www.frontiersin.org

May 2021 | Volume 11 | Article 598594


https://doi.org/10.1155/2013/932712
https://doi.org/10.12659/AJCR.914367
https://doi.org/10.1016/S0190-9622(97)80315-5
https://doi.org/10.1111/j.1471-0528.1988.tb06617.x
https://doi.org/10.1590/abd1806-4841.20174929
https://doi.org/10.1016/S0090-8258(03)00270-1
https://doi.org/10.6004/jnccn.2017.0008
https://doi.org/10.1002/1097-0142(196601)19:1%3C26::AID-CNCR2820190103%3E3.0.CO;2-L
https://doi.org/10.1148/86.1.108
https://doi.org/10.1093/annonc/mdx444
https://doi.org/10.1016/S1470-2045(17)30616-2
https://doi.org/10.1200/JCO.2017.72.5952
https://doi.org/10.1200/JCO.2017.72.5952
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

	Pembrolizumab in FIGO IVB Verrucous Carcinoma of the Vulva: A Case Report
	Background
	Case Presentation
	Discussion
	Conclusion
	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


