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Abstract

The treatment methods available for large primary hepatocellular carcinomas (diameter >5 cm) are inadequate. Here, we report the
successful management of 80 cases of large hepatocellular carcinoma, using a combination of custom-designed permanent interstitial
iodine-125 seed brachytherapy and palliative surgery. Patients were enrolled in the study between 2011 and 2014. All patients
underwent surgical treatment along with permanent interstitial iodine-125 seed brachytherapy; for the latter, patients received
minimum doses covering 90% of the target (D90 s) of iodine-125 seeds ranging from 100 to 160 Gy (median: | 10 Gy). All patients
received 6 cycles of chemotherapy and were followed up at 6, 12, 24, and 36 months postoperatively. The clinical symptom
remission rate was 95.3% (61 of 64). Alanine aminotransferase and aspartate aminotransferase levels decreased to normal in 80% (50
of 60) and 75% of the patients (45 of 60), respectively. The posttreatment alpha-fetoprotein levels decreased by 50% in 80% of the
patients (40 of 50). The effective therapy rates were 80% (76 of 95) for 95 tumor nodules (diameters 5-10 cm) and 78.6% (33 of 42)
for 42 tumor nodules (diameters >10 cm). The 3-year disease-free survival rate was 66.6%. Palliative surgery plus permanent
interstitial iodine-125 seed brachytherapy appears to be a reasonable therapeutic alternative for large hepatocellular carcinoma.
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Introduction well-preserved hepatic function and for patients with single
tumors.” However, the median survival duration of most
patients with large hepatocellular cancer is approximately
6 months.® Therefore, more effective treatments are needed.

Hepatocellular carcinoma is the fifth most common cancer
worldwide and the third leading cause of cancer-related death,
but the prevalence varies according to endemic risk factors.'™
Surgical treatment is currently not recommended for large
hepatocellular cancers (diameters >5 cm), which are consid-
ered advanced-stage diseases. Despite therapeutic advances in ' The Fourth Affiliated Hospital of Kunming Medical University, Kunming,
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Recently, novel treatments, including permanent interstitial
iodine-125 ('*°I)-seed brachytherapy, interventional therapy,
and radiofrequency ablation, have been applied in clinical set-
tings.”” Permanent interstitial '*’I-seed brachytherapy, which
has been used widely for clinical cancer treatment worldwide,
plays an important role in prostate cancer treatment with cura-
tive intent.*!" Compared with conventional radiotherapy,
1251 seeds can kill many more cancer cells during the propaga-
tion phase by continuously emitting low-dose X- and y-radiation.
Additionally, the low energy and short tissue penetration of the
radiation waves will not damage surrounding normal tissues.'*'?
However, very few studies have examined the applications
and effectiveness of '*’I-seed brachytherapy for large hepa-
tocellular carcinomas.

To investigate the curative effects of permanent interstitial
125]_seeds brachytherapy combined with palliative surgery for
large hepatocellular carcinoma, we studied 80 patients treated
at our hospital between 2009 and 2012. Our results indicated
that this treatment combination could relieve clinical symp-
toms and significantly increase therapeutic effectiveness.

Patients and Methods

Patient Information and Selection

Our study was approved by the review board of The Second
People’s Hospital of Yunnan Province. Eighty patients with
large hepatocellular carcinoma were diagnosed using com-
puted tomography (CT), echography, and biopsy between
2011 and 2014. These patients comprised 51 men and
29 women with a mean age of 52.5 years (range: 28-68 years).
Forty patients had a single tumor, 28 had 2 tumor nodules, and
12 had >3 tumor nodules. The diameters of 38 nodules ranged
from 5 to 10 cm, whereas the diameters of the remaining
42 nodules exceeded 10 cm. Fifty-four and 71 patients had
underlying hepatitis B infections and liver cirrhosis, respec-
tively. Sixty-six patients had portal hypertension. Fourteen and
66 patients had Child A- and Child B-stage liver function,
respectively.

Based on the Barcelona clinic liver cancer criteria and the
neoplasm size or patient’s symptoms, 55 patients were treated
via enucleation, 18 via left liver resection, and 7 via hepatic
segmentectomy after definitive diagnosis.

All 80 patients were treated using a combination of surgery
and '*’I-seed implant brachytherapy.

Chemotherapy

At 2 to 4 weeks postoperatively, all patients received a single
administration of 130 to 150 mg/m?*/d of oxaliplatin in 500 mL
of 5% glucose liquor via 3- to 6-hour continuous infusion,
followed by an intravenous administration of 20 to 100 mg/m*/d
of leucovorin in 250 mL of 5% glucose liquor via 2-hour con-
tinuous infusion and 370 to 400 mg/m?/d of 5-Fu in 250 mL of
5% glucose liquor via 2-hour continuous infusion on the same
day. The leucovorin and 5-Fu regimen were administered daily

Figure 1. Treatment planning system.

on the following 4 days. The entire oxaliplatin, leucovorin, and
5-Fu regimen were administered once every month for
6 months. In other words, each patient received a total of
6 cycles of the triple-drug regimen.

Radiation Source

For permanent implants, '*°I is commonly used as the radiation
source.'® Todine™?® has a half-life of 60.1 days and energies of
27.4 to 31.5 Kev for X-rays and 35.5 Kev for y-rays. In this
study, '*°I was purchased from American Company.

Surgery and '%*| Seed Implantation

Patients’ tumor volumes were determined from CT scans
obtained 1 week before seed implantation. The hepatic tumor
images were obtained at 5-mm intervals. Under a radiologist’s
guidance, the surgeon outlined the gross tumor volume (GTV)
on each image; using a 3-dimensional treatment plan system
(3D-TPS; KL Medical Technical Company, China) before or
during surgery; the planning target volume included the GTV
plus a 0.5 to 1.0 cm margin of peripheral tissue. The minimum
doses covering 90% of the target (D90 s) of '*°I seeds ranged
from 100 to 160 Gy with a median of 110 Gy, and the number
of '®°I seeds to be implanted was calculated using the TPS.
Sixty to 80 seeds (0.5-0.6 mCi/per seed) were implanted in
each patient (Figures 1 and 2).

The specific resection strategy depended on the tumor size,
location, and relationships to the major afferent and efferent
vasculature and bile ducts. We estimated the planned resection
margin by palpation and scored the liver capsule with a cautery
to outline this margin. In most cases, resection with a 1- to 2-cm
margin of normal liver was required. Fifty-five cases were
treated via enucleation, 18 via left liver resection, and 7 via
hepatic segmentectomy. The intraoperative blood loss volumes
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Figure 2. lodine-125 seeds implantation.

ranged between 780 and 1500 mL (mean: 958 mL). Thirty-
eight and 22 patients required red blood cell transfusions of
500 and 900 mL, respectively.

Todine-125 seeds were implanted in the following locations:
the sites of the removed tumor, the sites of metastases, the
peritoneum and hepatoduodenal ligament, and the mesenteric
lymph nodes surrounding the liver, hepatic artery and vein, and
celiac aorta. Implantation was achieved under ultrasonic gui-
dance using a sterilized 18-gauge radiation-proof needle. The
interstitial distance between seeds was 1 to 1.5 cm. After the
needles were placed, the numbers and locations of seeds were
monitored quantitatively using a radiometer and X-ray film or a
gamma camera to maintain spacing at approximately 1.0 cm.

Radiation Monitoring and Protection

The numbers and locations of implanted seeds were monitored
quantitatively using a radiometer and X-ray film or a gamma
camera. During implantation, we were careful to verify that the
correct number of '*°I seeds had transferred without damage to
the shells. The surgeons and nurses wore lead—rubber coats and
protective goggles during the procedure.

Response Evaluation

To evaluate radiation exposure, we compared the patients’ pre-
operative and postoperative immunoglobulin (IgA, IgG, and
IgM) levels and white blood cell (WBC) counts. We also eval-
uated hepatic function, clinical symptom remission, alpha-
fetoprotein (AFP) levels, local cancer control, and survival
rates at follow-up visits conducted 6, 12, 24, and 36 months
postoperatively. We assessed tumor responses from CT and/or
magnetic resonance imaging findings, using the Response Eva-
luation Criteria in Solid Tumors.'* A complete response (CR)
was defined as disappearance of all target lesions, maintained
for 1 month; a partial response (PR) was defined as a >30%
decrease in the sum of the longest diameters of target lesions,
maintained for 1 month; progressive disease (PD) was defined

as a >20% increase in the sum of the longest diameters of
target lesions or the appearance of >1 new lesion; and stable
disease (SD) was defined as neither sufficient shrinkage
to qualify as a PR nor sufficient increase to qualify as PD.
Complete response or partial response was considered as pos-
itive responses.

Complications

None of the patients died during the perioperative period.
Thirteen (16%) patients experienced extravasation from the
abdominal cavity. Two (2%) patients experienced bile leakage,
and 17 (21%) developed fever.

Statistics Analysis

Using SPSS 19.0 software (SPSS Inc, Chicago, Illinois), quan-
titative preoperative and postoperative indicators were com-
pared using a paired ¢ test or nonparametric methods."?
White blood cell counts and Ig levels were compared statisti-
cally, and local recurrence and survival rates were analyzed
using the Kaplan-Meier method. A P value <.05 was consid-
ered statistically significant.

Results
White Blood Cell Counts and Ig Levels

The preoperative WBC counts for all patients were higher than
those at 1 week and 3 months postoperatively, although all
counts remained within the normal range. There were no sig-
nificant differences between preoperative and postoperative Ig
levels in the 2 groups (P = .032). No suppression of bone
marrow or immunological functions was observed (Table 1).

Clinical Effects

Sixty-four of 80 patients developed clinical symptoms. After
palliative surgery plus permanent interstitial 125]_seed
brachytherapy, 61 patients reported significant remission of
clinical symptoms (95.3%, 61 of 64), including those affect-
ing appetite, pain, and body weight. The alanine aminotrans-
ferase and aspartate aminotransferase (AST) levels decreased
to normal in 80% (50 of 60) and 75% of patients (45 of 60),
respectively. Postoperatively, the AFP levels decreased by
50% in 80% of patients (40 of 50). The effective therapy rates
were 80% (76 of 95) among 95 tumor nodules with diameters
of 5 to 10 cm and 78.6% (33 of 42) among 42 tumor nodules
with diameters >10 cm. After therapy, the following
responses were recorded for 132 target lesions in 80 patients:
CR, 83; PR, 26; SD, 13; and PD, 10. The actuarial overall
positive response rate was 82.6% (109 of 132; Table 2). The
mean survival duration was 30.940 months (95% confidence
interval [CI]: 28.821-33.059; Figure 3). The 1-, 2-, and 3-year
actuarial overall survival rates were 91.9%, 90.0%, and
66.6%, respectively (median: 20 months, 95% CI: 16-24,
longest survival: 7.5 years; Table 3).
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Table 1. The WBC and Immunoglobin Levels Between Preoperative and Postoperative Patients.

Time WBC (x10°/L) N (x10°/L) IgG (g/L) IgA (g/L) IgM (g/L)

Preoperative 583 +1.92 3.11 + 0.38 1.46 + 0.48 031 + 0.15 0.21 + 0.11
Postoperative, 1 week 420 + 1.40 2.60 + 0.67 1.34 + 0.37 032 + 0.14 0.20 £+ 0.13
Postoperative, 3 weeks 5.02 + 1.65 3.02 + 0.76 1.40 + 0.46 0.31 + 0.12 0.21 £+ 0.10

Abbreviation: Ig, immunoglobin; WBC, white blood cell.

Table 2. The Actuarial Overall Positive Response Rate in the
1251 Therapy.

Tumor Response

Diameter Nodules CR PR SD PD Actuarial Effective Rate
5~10 95 56 20 8 5 80
>10 42 27 6 5 5 78.6

Abbreviations: CR, complete response; '*°I, iodine-125; PD progressive dis-
ease; PR, partial response.
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Figure 3. The means for survival time after therapy.

Table 3. The 1-Year, 2-Year, and 3-Year Actuarial Overall Survival
Rates.

Followed Observation (n)  Survival (n)  Survival Rate (%)
12m 62 57 91.9

24 m 40 36 90.0

36 m 30 20 66.6
Discussion

To date, most hepatocellular cancers have been treated via
radical surgery. Despite therapeutic advances, however, the
overall survival of patients with large hepatocellular cancer,
especially those with indistinct margins, has not improved sig-
nificantly.'®!” In this study, we explored the combined use of

permanent interstitial '**I-seed brachytherapy and palliative
surgery as an alternative treatment for large hepatocellular
cancers. We found that this combination yielded satisfactory
outcomes with minimal side effects or radiation exposure to
patients, family, and health personnel.

The 1-, 2-, and 3- actuarial overall survival rates in this study
were 91.9%, 90.0%, and 66.6%, respectively (median: 20
months, 95% CI: 16-24, longest survival: 7.5 years). The
actuarial effective rates were 80% (76 of 95) among 95 tumor
nodules with diameters of 5 to 10 cm and 78.6% (33 of 42)
among 42 tumor nodules with diameters >10 cm. The actuarial
overall positive response rate was 82.6% (109 of 132). Alanine
aminotransferase and AST levels were reduced to normal in
80% (50 of 60) and 75% (45 of 60) of patients, respectively.
The AFP levels decreased by 50% postoperatively in 80% of
patients (40 of 50). No suppression of bone marrow and immu-
nological functions was observed.

We attribute the lower recurrence rate and longer survival
duration to the long half-lives, low energy levels, and contin-
uous activities of '*’I seeds, which allow greatly increased
killing of cancer cells during the propagation phase. Cancer
cells are extremely radiation-sensitive during the mitotic (M)
and the postsynthetic (G2) phase.'® Continuous irradiation can
redistribute the ratio of radiation-sensitive to -insensitive can-
cer cells. As cancer cells in the M and G2 phases are killed,
those in resting phases will continue through the cell cycle and
transition to the M and G2 phases.'® Accordingly, the contin-
uous activity and cumulative effects of radiation from
1251 seeds can damage more cancer cells.*®?' Concurrently, the
total radiation doses from '*’I seeds that were detected in
patients remained within international exposure limits; in other
words, '**I-seed brachytherapy is safe for medical workers,
patients, and their relatives.

Further investigations are needed to confirm these results,
as our study had a relatively small sample size and short
follow-up. Despite these limitations, however, the combination
of '*I-seed brachytherapy plus palliative surgery may be con-
sidered a reasonable alternative to other local treatment options
and can relieve clinical symptom while significantly increasing
the effectiveness of large hepatocellular cancer treatment.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.



934

Technology in Cancer Research & Treatment 16(6)

References

1.

10.

11.

Llovet J, Bru CJ. Prognosis of hepatocellular carcinoma: the
BCLC staging classification. Semin Liver Dis. 2008;19(3):
329-338.

. Serag HB, White DL, Nurgalieva Z. Epidemiology of hepatocel-

lular carcinoma. Surg Oncol Clin N Am. 2015;24:1-17.

. Yujin H, Augusto V, Masahiro K, et al. Gene expression in fixed

tissues and outcome in hepatocellular carcinoma. N Engl J Med.
2008;359(19):1995-2004.

. Therasse P, Arbuck SG, Eisenhauer EA, et al. New guidelines to

evaluate the response to treatment in solid tumors. European
Organization for Research and Treatment of Cancer, National
Cancer Institute of the United States, National Cancer Institute
of Canada. J Natl Cancer Inst. 2000;92(3):205-216.

. Nag S, Dehaan M, Scruggs GR, Mayr N, Martin EW. Long term

follow-up of patients of intrahepatic malignancies treated with
iodine-125 brachytherapy. Int J Radiat Oncol Biol Phys. 2006;
64(3):736-744.

. Raderer M, Hejna MH, Muller C, et al. Treatment of hepatocel-

lular cancer with the long acting somatostatin analog lanreotide in
vitro and in vivo. Int J Oncol. 2000;16(6):1197-1201.

. Saxena SK, Sharma SD, Kumar Y, Muthe KP, Dash A, Venkatesh

M. Development of a spherical (125)i-brachytherapy seed for its
application in the treatment of eye and prostate cancer. Cancer
Biother Radiopharm. 2008;23(6):807-818.

. Mukherjee A, Sarma HD, Saxena S, et al. Bioevaluation of (125) I

Ocu-Prosta seeds for application in prostate cancer brachyther-
apy. Indian J Med Res. 2014;139(4):555-560.

. Celada F, Roldan S, Pons O, et al. EP-1256: salvage iodine-125

brachytherapy for local prostate cancer recurrence after radiotherapy.
Reports of Pract Oncol Radiother. 2013;18(1-3):S160.

Kono Y, Kubota K, Mitsumoto T, et al. Scintigraphic detection of
1251 seeds after permanent brachytherapy for prostate cancer.
J Nucl Med. 2008;49(4):541-545.

Saxena SK, Sharma SD, Dash A, Venkatesh M. Development of a
new design (125)I-brachytherapy seed for its application in the

12.

13.

14.

15.

17.

18.

19.

20.

21.

treatment of eye and prostate cancer. App! Radiat Isot. 2009;67(7-
8):1421-1425.

Wu HM, Lu J, Hu WL, et al. Combination of transrectal 1251
seeds implantation brachytherapy and intermittent hormonal ther-
apy for locally advanced prostate cancer [in Chinese]. Zhonghua
Nan Ke Xue. 2013;19(7):617-621.

Wang JJ, Hui SY, Jin NL, Wei JJ, Yu LJ, Su QT. Interstitial perma-
nent implantation of 125 I seeds as salvage therapy for re-recurrent
rectal carcinoma. /nt J Colorectal Dis. 2009;24(4):391-399.
Sundaralingam T, Gill S. Patterns of presentation, referral, and
treatment of hepatocellular carcinoma in a pre-sorafenib era:
experience of a Canadian provincial cancer agency. Curr Oncol.
2011;18(6):¢297-¢303.

Starkings S. Quantitative data analysis with IBM SPSS 17, 18 &
19: a guide for social scientists by Alan Bryman; Duncan Cramer.
Int Stat Rev. 2012;80(2):334-335.

. Sherman M, Burak K, Maroun J, et al. Multidisciplinary Canadian

consensus recommendations for the management and treatment of
hepatocellular carcinoma. Curr Oncol. 2011;18(5):228-240.
Blasko JC, Wallner K, Grimm PD, Ragde H. Prostate specific
antigen based disease control following ultrasound guided
125iodine implantation for stage T1/T2 prostatic carcinoma.
J Urol. 1995;154(3):1096-1099.

Chaudhry MA. Base excision repair of ionizing radiation-induced
DNA damage in G1 and G2 cell cycle phases. Cancer Cell Int.
2007;7(1):15.

Turner J, Koumenis C, Kute T, et al. Tachpyridine, a metal chelator,
induces G2 cell-cycle arrest, activates checkpoint kinases, and sen-
sitizes cells to ionizing radiation. Blood. 2005;106(9):3191-3199.
Zhuang HQ, Wang JJ, Liao AY, Wang JD, Zhao Y. The biologi-
cal effect of 1251 seed continuous low dose rate irradiation in
CL187 cells. J Exp Clin Cancer Res. 2009;28(1):12.

Chen H, Bao Y, Lei Y, Jia R, Cheng W, Shao C. Comparison of
cellular damage response to low-dose-rate 1251 seed irradiation
and high-dose-rate gamma irradiation in human lung cancer cells.
Brachytherapy. 2012;11(2):149-156.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /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 false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /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
    >>
    <<
      /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


