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Case report: Olaparib as an
experimental therapy in a
BRCA2-mutated patient with
metastatic ovarian
adenocarcinoma that
originated from liver cancer

Caixia Li †, Wenlei Ye †, Wenni Zhou, Zhikang Ye,
Weihong Yang* and Zhongping Cheng*

Department of Gynecology and Obstetrics, Tenth People’s Hospital Affiliated to Tongji University,
Shanghai, China
Secondary ovarian tumor [secondary tumor of the ovary (STO)] is not a frequent

disease. To date, there is still a lack of standard treatment for STO due to the

relative heterogeneity. Liver cancer metastasis to the ovary is extremely rare, with

only 17 living cases having been reported so far, making it impossible to launch

large-scale prospective studies and formulate the standard intervention for

patients. We herein report a rare case of STO with liver primary cancer

metastasis to the ovary and omentum in a 66-year-old woman. The patient

underwent debulking surgery with the removal of the uterus, bilateral fallopian

tubes, bilateral ovaries, appendix, and a large part of the omentum majus. Next-

generation sequencing was conducted after the operation, identifying BRCA2

mutation. Because strongly refusing chemotherapy, she received olaparib as an

experimental therapy. After the administration of surgery and olaparib, the serum

value of cancer antigen 125 (CA125) and alpha fetoprotein (AFP) decreased

dramatically and basically remained within the normal range. So far, she has

achieved nearly 2-year survival and lives a relatively normal life with good quality.
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Background

The ovary is a common site of metastatic tumor, which makes secondary ovarian

tumors [secondary tumors of the ovary (STOs)] account for 10%–25% of all ovarian

malignancies (1). The common primary tumors that give rise to ovarian metastases

include breast, colorectal, endometrial, stomach, and appendix cancer (1). Liver cancer is
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one of the exceedingly rare malignancies that metastasize to the

ovary, with only 17 cases reported in the literature, which was

first reported in 1983 (2). The prognosis of patients with ovarian

metastasis is generally poor, with a 5-year survival rate of 18.5%.

Although it varies among various primary tumors (1), the

reported median survival after the diagnosis of extrahepatic

metastasis is merely 8.1 months (3). To date, there is no

standard management for STOs, although it is believed that

they should be treated according to their histological types and

stages on the occasion that the primary tumor is verified (4).

Some data suggest that cytoreductive surgery following adjuvant

chemotherapy may provide a survival benefit for select

subgroups of patients with STOs (1).

In recent years, the molecularly targeted drugs have made

vigorous progress in tumor precision medicine treatment. Poly

adenosine diphosphate-ribose polymerase inhibitors (PARPi)

target the NAD+ at the catalytic site of PARP1 and PARP2 to

inhibit the function of PARP, which is necessary for the repair of

DNA damage (5). Olaparib is an oral PARPi, which can cause

synthetic lethality in tumors with homologous recombination

repair deficiencies (5). It has been approved as a maintenance

therapy for patients with platinum-sensitive recurrent ovarian

cancer or BRCA-mutated cancer (6). At present, considerable

clinical trials are ongoing to evaluate the effectiveness of PARPi

in various solid tumors such as gastric cancer, prostate cancer,

head and neck cancer, and liver cancer, with some obtaining

exciting preliminary data and treatment response.

Herein, we report the case of a 66-year-old woman with rare

ovarian and omentum metastases that originated from liver

cancer. She was suspicious of STO more than 6 years after the

primary surgery for liver cancer in 2013. Then, the patient

underwent pelvic debulking surgery in our department in 21

August 2020. The diagnosis of ovarian adenocarcinoma that

metastasized from liver cancer was confirmed, considering the

medical history and the reports of pathology and

immunohistochemistry. The synchronous genetic testing

showed that she was associated with BRCA2 mutation. On

account of refusing postoperative platinum chemotherapy, she

was recommended to have targeted medicine. Olaparib was used

as an experimental therapy following cytoreductive surgery. The

patient has acquired nearly 2-year survival and remains in good

condition. Our therapy experience on this case will shed light on

the treatment of secondary ovarian cancer arising from liver

cancer or others.
Case presentation

The patient was a 66-year-old postmenopausal woman. She

had pregnancy twice: one time, natural production; another,

induced abortion. She had no bad personal habits and customs.

The test results for hepatitis B and C were negative. There was no

family history of malignancy. She had suffered from primary
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hepatocellular carcinoma (HCC) and underwent partial

resection of the left liver lobe plus the resection of the

metastatic lesion in the abdominal cavity without receiving

chemotherapy and radiotherapy in June 2013 and has been

receiving traditional Chinese medicine since then. Two years

after the initial liver cancer, metastases to the lymph nodes were

found in the upper abdominal region, and she received 25

courses of radiotherapy.

In February 2020, she was admitted to a local hospital due to

a 6-month history of lower abdominal discomfort and

distension, increasing abdominal circumference, but weight

loss (5 kg in 1 week). The transabdominal ultrasound (TAS)

showed huge solid masses in the pelvic cavity with ascites. Later,

the positron emission tomography/computed tomography

(PET/CT) scan performed in another hospital showed images

of bilateral adnexal masses, which suggest malignant ovarian

tumors. However, the probability of metastatic tumor could not

be excluded. For further treatment, the patient was referred to

our hospital on 18 August 2020. Physical examination revealed

large, palpable, fixed, solid, and irregular masses with slight

tenderness in the region of bilateral adnexa, which was about

12 cm × 10 cm × 10 cm in the left and 8 cm × 6 cm × 6 cm in the

right. Superficial lymph nodes were not enlarged. Shifting

dullness was positive. The serum cancer antigen 125 (CA125)

level was 301.00 U/ml (the normal value is <35 U/ml), with a

dramatic high level of alpha fetoprotein (AFP), which was more

than 1,210.00 ng/ml (the normal value is <7 ng/ml). The serum

carcinoembryonic antigen (CEA) and CA19-9 values were

normal. A dynamic magnetic resonance imaging (MRI) scan

of the pelvic cavity was performed and revealed an expansive

heterogeneous malignant tumor measuring 19.3 cm × 11.1 cm ×

10.9 cm in the lower abdominal and pelvic cavity with a large

quantity of ascitic fluid, suggesting the possibility of ovarian

malignancy (Figure 1). A dynamic CT scan of the upper

abdomen showed a 2.6 cm × 2.8 cm × 2.5 cm irregular nodule

over the head of the pancreas with the possibility of metastasis

accompanied by plenty of ascites and medium quantity of

pleural effusion in the left chest. No tumor recurrence in the

liver was detected, and no new tumors were found in the

kidneys, urinary bladder, or lymph nodes located in the pelvic

retroperitoneum. Electronic colonoscopy did not show any

tumors in the rectum or colon.

After the comprehensive assessment including the state of

disease and patient’s desire, the decision for tumor excision was

made and the surgery was performed on 21 August 2020. There

were cystic-solid tumors with uneven surfaces that originated

from the bilateral ovaries with left and right ovaries measuring

about 12 and 8 cm in diameter, respectively (Figure 2). The

surface of the diaphragm was smooth, and no visible lesions

were found in the urinary bladder, intestine, gallbladder, or liver.

The deep red bloody ascites was about 3,000 ml. The

intraoperative frozen section histology of the right adnexa

revealed ovarian malignancy. Therefore, the patient underwent
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total abdominal hysterectomy with bilateral salpingo-

oophorectomy and appendectomy, and a large part of the

omentum majus was also removed.

The results of immunohistochemistry experiments of tumor

tissues showed that ER-, PR-, PAX-8-, SALL-4-, WT-1-, CK-pan

+, CK8/18+, Villin+, Hepa+, GPC-3+, AFP, and ARG-1 were

partially positive. The Ki-67 of the tumor was about 40%. Based

on the patient’s medical history and the histopathology report, a

final pathologic diagnosis of bilateral metastatic ovarian

adenocarcinoma that originated from HCC with omentum

majus metastasis was made. About 2 weeks after the surgery,

the level of CA125 and AFP decreased to 36.00 U/ml and 821.00

ng/ml, respectively.

After the operation, she received genetic counseling with

gave informed consent for testing. The sample was prepared for

next-generation sequencing on 25 August 2020. Mutations in

exon 11 of BRCA2 and exon 17 of RAD50 as well as exon 4 of

PALB2 were identified. The patient refused to receive

chemotherapy due to its side effects. Given that the specific

mutation was in BRCA2 and RAD50, the PARPi olaparib was

used, which began at 300 mg twice daily on 29 September 2020.
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Unfortunately, she did not tolerate the side effects disturbing her

normal life. She felt asthenia after the administration of olaparib

with a white blood cell decreasing count of 2.47 × 109/L on 9

November 2020. As a result, olaparib was withdrawn after

receiving it for 2.5 months. The patient was on regular

outpatient follow-up and is now in good condition. Informed

consent for publication of data and images was obtained from

the patient. This study was approved by the institutional review

board of the Tenth People’s Hospital Affiliated to Tong

Ji University.
Outcome and follow-up

It is unfortunate that the patient did not tolerate the side

effects of olaparib. She now lives a relatively normal life with

good quality. The levels of AFP and CA125 were dramatically

reduced after the cytoreductive surgery. On 9 November 2020,

1.5 months after the administration of olaparib, the levels of AFP

and CA125 decreased to normal. On 17 November 2020,

enhanced CT scan of her upper abdomen revealed that the

lesion above the pancreas was 1.4 cm × 1.5 cm × 2.0 cm,

becoming smaller than the lesion size on the CT scan on 19

August 2020. However, a nodule with a diameter of 0.6 cm was

seen in the omentum area, suggesting a possible metastasis. On 1

January 2022, the lesion above the pancreas shrunk to 1.0 cm ×

1.4 cm and the nodule in the omentum area was not seen

anymore. On 12 February 2021, the pelvic MRI scan showed no

visible lesions after olaparib administration for more than 4

months. On 7 January 2022, 15 months after the administration

of olaparib, the latest pelvic MRI scan discovered a nodule

(2.5 cm in diameter) with the probability of a metastatic

lymph node in the anterior area of the left psoas major and

left of the common iliac artery (Figure 3). The levels of AFP and

CA125 were also slightly elevated (15.90 U/ml and 6.07 ng/ml,

respectively, on 7 February 2022) (Figure 4).
Discussion

STOs account for 10%–25% of all ovarian malignancies (1).

Owing to their heterogeneity and deficiency of relevant research,

the available data concerning STOs are rather limited, and there

are no uniform guidelines in the treatment of STOs. The usual

primary tumors causing ovarian metastases are breast,

colorectal, endometrial, stomach, and appendix cancer (1).

The incidence rate of ovarian metastases from liver cancer is

rather low. Our case is a sufficient supplement to the data of how

to manage ovarian metastases.

In the case of our patient, we prepared genetic test with the

patient’s consent after the operation, and the results showed that

the patient carried mutations of BRAC2, RAD50, and PALB2. A

recent study identified that approximately 25.8% (92/357) of
FIGURE 1

Pelvic MRI on 18 August 2020. The images showed an expansive
heterogeneous malignant tumor in the lower abdominal and
pelvic cavity (yellow arrows).
FIGURE 2

The gross view of the resected tumor originating from the
bilateral ovaries (arrows) and uterus (arrowheads).
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patients with primary liver cancer had at least one DNA-damage

response gene mutation, 4.8% (17/357) of whom carried BRCA1/

2 mutations (7). In accordance, olaparib showed promising

clinical benefits for germline BRCA1/2-mutated intrahepatic

cholangiocarcinoma (7). Recently, Johnston et al. (8) found

that olaparib suppressed tumor growth of hepatoblastoma in

patient-derived xenograft models. Zhao et al. (9) recently

reported a patient with liver cancer carrying BRCA2 germline

mutation who achieved stable disease and improvement in

hepatalgia for 3 months after the combination treatment of

olaparib and nivolumab. In 2017, the US Food and Drug

Administration (FDA) approved olaparib as monotherapy in

the maintenance therapy for patients with relapsed high-grade

serous epithelial ovarian, fallopian tube, or primary peritoneal

cancer, who were having a complete or partial response

following platinum-based chemotherapy. Based on the above

literature references and the specific conditions of the patient, we

selected olaparib as experimental treatment and achieved good

results. The present case has survived for nearly 2 years, and the

lesion above the head of the pancreas was reduced. It is

unfortunate that the patient did not tolerate the side effects of
Frontiers in Oncology 04
olaparib; otherwise, the patient would not have the sign of

recurrence until now. The patient has been planned for close

follow-up to further evaluate the extent of benefit from our

medical plan.

There is no complete research on the way and the specific

mechanism of how liver cancer cells migrate to the ovary. It is

well known that the liver plays a vital role in the metabolism of

carbohydrates, lipids, and proteins. Metastasis and metabolism

reprogramming are two major hallmarks of cancer. Recent

studies have shown that metabolic abnormalities in the tumor

itself and its microenvironment are closely related to tumor

metastasis. The progression of HCC is associated with

inflammation and complex metabolic reprogramming. Defects

in hepatic lipid metabolism induce abnormal gene expression

and rewire many cellular pathways involved in oncogenesis and

metastasis (10). Lin et al. (11) clarified that the positive feedback

loop of Reactive Oxygen Species-Forkhead box C1-cysteine

metabolism-ROS is important for promoting liver cancer

proliferation and metastasis. As the major component of the

tumor stroma, Cancer-associated Fibroblasts play critical roles

in tumor initiation and metastasis by producing Extracellular

Matrix-degrading enzymes and secreting growth factors and

cytokines. Enhanced aerobic glycolysis has been demonstrated

in CAFs. These CAFs support tumor cell survival and favor

cancer metastasis by providing their glycolytic end-product

lactate to neighboring cancer cells (12). Next, we will conduct

further research on this rare case to explore the specific pathways

and related mechanisms on how HCC cells metastasize to the

ovary from the perspective of tumor metabolic reprogramming.

This may help us to look for novel therapeutic approaches for

this kind of diseases as well as STOs.
Conclusions

STOs that originated from liver cancer are extremely rare.

There is no consensus of opinions on the treatment of ovarian

metastases owing to their different origins and biological

behaviors, and survival time is generally short due to limited

management options. Our experience in the management of the

patient with metastatic ovarian adenocarcinoma that originated

from liver cancer is a complement to the management of STOs

that originated from the liver and other sites.

In our perspective, cytoreductive surgery is firstly important

for the management of STOs. The levels of AFP and CA125 were

dramatically reduced after the surgery in our case. Cytoreductive

surgery can remove the tumor burden to the utmost. Meanwhile,

genetic testing is also of great assistance in the management of

patients with STOs, as it can help to elucidate the molecular

signature of the tumor. We suggest that all patients with ovarian

cancer or liver cancer should undergo genetic testing to help

manage the malignancy. It is a pity that the patient did not

tolerate olaparib, so that she only took the targeted drug for 2.5
FIGURE 4

The level of alpha fetoprotein (AFP) and cancer antigen 125
(CA125).
FIGURE 3

Pelvic MRI on 7 January 2022. A likely metastatic lymph node
(yellow arrows) in the anterior area of the left psoas major (red
arrow) and left of the common iliac artery was found 15 months
after the administration of olaparib.
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months following surgery. However, it is enough for us to say

that olaparib has antitumor activity against BRCA2, RAD50, and

PALB2-mutated ovarian metastases that originated from liver

cancer, as the levels of AFP and CA125 were reduced to normal

after the administration of olaparib together with the shrinking

of the lesion above the head of the pancreas. Therefore, we

postulate that olaparib may be a good choice for patients with

STOs or liver cancer harboring BRCA2, RAD50, or PALB2

mutation. It is worth noting that the patient has been taking

traditional Chinese medicine to recuperate since the surgery of

the primary liver cancer. Further clinical research is needed to

explore the effectiveness of olaparib or other PARPi in the

management of STOs or liver cancer and identify the

molecular subgroups that are sensitive to PARPi.
Data availability statement

The raw data supporting the conclusions of this article will

be made available by the authors, without undue reservation.
Ethics statement

Ethical review and approval was not required for the study

on human participants in accordance with the local legislation

and institutional requirements. The patients/participants

provided their written informed consent to participate in this

study. Written informed consent was obtained from the

individual(s) for the publication of any potentially identifiable

images or data included in this article.
Frontiers in Oncology 05
Author contributions

ZC and WHY contributed to the conception and design of the

study. CL and WLY participated in collecting data and writing the

first draft of the manuscript. ZY and WZ performed the statistical

analysis and participated in the figure processing. All authors

contributed to the article and approved the submitted version.
Funding

This work was supported by the foundation of Tenth

People’s Hospital Affiliated to Tongji University (Grant

Numbers 04.03.19.147 N2 and 04.01.20068 N2).
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.
References
1. Kubecek O, Laco J, Spacek J, Petera J, Kopecky J, Kubeckova A, et al. The
pathogenesis, diagnosis, and management of metastatic tumors to the ovary: a
comprehensive review. Clin Exp Metastasis (2017) 34(5):295–307. doi: 10.1007/
s10585-017-9856-8

2. Motegi S, Yokoo T, Nozawa R, Azumi R, Kawata Y, Ogawa K, et al. Long-
term survival of 11 years with multidisciplinary therapy for hepatocellular
carcinoma metastasis to the ovary and peritoneum: a case report. Clin J
Gastroenterol (2021) 14(4):1211–20. doi: 10.1007/s12328-021-01434-2

3. Uchino K, Tateishi R, Shiina S, Kanda M, Masuzaki R, Kondo Y, et al.
Hepatocellular carcinoma with extrahepatic metastasis: clinical features and
prognostic factors. Cancer (2011) 117(19):4475–83. doi: 10.1002/cncr.25960

4. David S, Gauri R, Charles R, Daniel W, Justin M, Keith D. Occult primary
(cancer of unknown primary [CUP]) (version 2.2016). Network NCC (2016).
Available at: https://www.nccn.org/professionals/physician_gls/pdf/occult.pdf.

5. Bochum S, Berger S, Martens UM. Olaparib. Recent Results Cancer Res (2018)
211:217–33. doi: 10.1007/978-3-319-91442-8_15

6. Shoji T, Sato C, Tomabechi H, Takatori E, Kaido Y, Nagasawa T, et al.
Expectations and challenges of first-line maintenance therapy for advanced
ovarian cancer. Medicina (Kaunas) (2021) 57(5):501–12. doi: 10.3390/
medicina57050501
7. Lin J, Shi J, Guo H, Yang X, Jiang Y, Long J, et al. Alterations in DNA damage
repair genes in primary liver cancer. Clin Cancer Res (2019) 25(15):4701–11. doi:
10.1158/1078-0432.CCR-19-0127

8. Johnston ME2nd, Rivas MP, Nicolle D, Gorse A, Gulati R, Kumbaji M, et al.
Olaparib inhibits tumor growth of hepatoblastoma in patient-derived xenograft
models. Hepatology (2021) 74(4):2201–15. doi: 10.1002/hep.31919

9. Zhao F, Zhou Y, Seesaha PK, Zhang Y, Liu S, Gan X, et al. Olaparib combined
with immunotherapy for treating a patient with liver cancer carrying BRCA2
germline mutation: A case report. Med (Baltimore) (2020) 99(38):e22312. doi:
10.1097/MD.0000000000022312

10. Alannan M, Fayyad-Kazan H, Trezeguet V, Merched A. Targeting lipid
metabolism in liver cancer. Biochemistry. (2020) 59(41):3951–64. doi: 10.1021/
acs.biochem.0c00477

11. Lin Z, Huang W, He Q, Li D, Wang Z, Feng Y, et al. FOXC1 promotes HCC
proliferation and metastasis by upregulating DNMT3B to induce DNA
hypermethylation of CTH promoter. J Exp Clin Cancer Res (2021) 40(1):50.
doi: 10.1186/s13046-021-01829-6

12. Zhu WW, Lu M, Wang XY, Zhou X, Gao C, Qin LX. The fuel and engine:
The roles of reprogrammed metabolism in metastasis of primary liver cancer.
Genes Dis (2020) 7(3):299–307. doi: 10.1016/j.gendis.2020.01.016
frontiersin.org

https://doi.org/10.1007/s10585-017-9856-8
https://doi.org/10.1007/s10585-017-9856-8
https://doi.org/10.1007/s12328-021-01434-2
https://doi.org/10.1002/cncr.25960
https://www.nccn.org/professionals/physician_gls/pdf/occult.pdf
https://doi.org/10.1007/978-3-319-91442-8_15
https://doi.org/10.3390/medicina57050501
https://doi.org/10.3390/medicina57050501
https://doi.org/10.1158/1078-0432.CCR-19-0127
https://doi.org/10.1002/hep.31919
https://doi.org/10.1097/MD.0000000000022312
https://doi.org/10.1021/acs.biochem.0c00477
https://doi.org/10.1021/acs.biochem.0c00477
https://doi.org/10.1186/s13046-021-01829-6
https://doi.org/10.1016/j.gendis.2020.01.016
https://doi.org/10.3389/fonc.2022.1010158
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Case report: Olaparib as an experimental therapy in a BRCA2-mutated patient with metastatic ovarian adenocarcinoma that originated from liver cancer
	Background
	Case presentation
	Outcome and follow-up
	Discussion
	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	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


