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ABSTRACT

Background: Gastric cancer (GC) and gastro-oesophageal junction cancer (GEJC) are major causes of

morbidity and mortality worldwide. Human epidermal growth factor receptor 2 (HER2)-positivity is a significant

negative prognostic factor for GC and a wide range of HER2-positivity rates (6-35%) have been reported. The

international ToGA trial (trastuzumab with chemotherapy in HER2-positive advanced GC) is the first large phase

III trial to provide prospective information on the incidence of HER2 positivity in advanced GC.

Objective: To assess the percentage of HER2 positivity in gastric carcinoma by immunohistochemistry

(IHC) for protein overexpression and the correlation with histological findings.

Methods: Formalin-fixed, paraffin-embedded tumor samples were collected from GC patients in

Phramongkutklao hospital. The HER2 status of GC samples was determined using previously validated HER2-

detection methods: immunohistochemistry (IHC) by primary immunoreagent 4B5 (PATHWAY_HER-2 rabbit

monoclonal antibody) using the Ventana automated slide staining IHC system. Samples identified as IHC 3+ were

defined as HER2 positive. We analyzed these HER2 positivity findings in relation to the status of tumor and to the

histological subtype.

Result: Tumors from 68 patients were centrally tested for HER2 status: 18 of 68 cases (26.5%) were

HER2. Tumor types (Lauren’s classification) are 36 cases of intestinal type, 22 cases of diffuse type, and 10 cases

of mixed type. Tumor grades are 8, 24, and 36 cases of well, moderate, and poorly differentiated tumors respec-

tively. Age, sex and pathological subtype are not significant affected HER2 status in both univariate and multivari-

ate analysis. Only tumor grading has shown correlation with HER2 overexpression.

Conclusion: The prevalence of HER2-positive in gastric cancer from this study was similar to other

studies in Western countries and had highest percentage of intestinal sub-type in HER2-positive. Interestingly, we

found that high prevalence of well-differentiated in HER2-positive which has been postulated that there are other

unknown factors which related clinical outcome beside HER2 over-expression.
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INTRODUCTION

Gastric cancer is the fourth most common cancer

and the second leading cause of cancer-related death

worldwide(1) and it remains difficult to cure, primarily

because most patients present with advanced disease.

Even patients who present in the most favorable con-

dition and who undergo curative surgical resection of-

ten die of recurrent disease.

Most gastric cancer patients are diagnosed when

the tumor is at an unresectable and advanced stage

which systemic chemotherapy is the main treatment

option, however, survival outcome remain poor, usu-

ally less than 30% at 5 years(2). So the new and less

toxic treatments are urgently needed. A better under-

standing of the molecular basis of cancer has contrib-

uted to the development of rationally designed molecu-

lar targeted therapies which interfere with the signal-

ling cascades involved in cell differentiation, prolif-

eration, and survival. One of them is the human epi-

dermal growth factor receptor 2 (HER2), a 185-kD gly-

coprotein with tyrosine kinase activity. HER2

overexpression of breast cancers is a key feature of the

pathobiology of the disease and is associated with

poorer prognosis(3). Many studies suggest the HER2

positively is an independent predictor of breast cancer

recurrence and mortality(4,5).

Trastuzumab, a monoclonal antibody that targets

the extracellular domain of HER2, has shown survival

benefits when given with chemotherapy (CT) in pa-

tients with HER2-positive early and metastatic breast

cancer(6,7). This efficacy has led to investigate its anti-

tumor activity in patients with HER2-positive other

cancers, including gastric adenocarcinomas(8-13).

Consequently, HER2 status assessment in gastric

carcinoma were reported around 16 - 23% positive

cases (protein overexpression) and it has been corre-

lated with poor prognosis and more disease aggres-

siveness.

The outcome of treatment from phase III ToGA

(Trastuzumab for Gastric Cancer) study comparing

trastuzumab in combination with standard chemo-

therapy versus standard chemotherapy alone for the

treatment of HER2-positive advanced gastric cancer

has been shown survival benefit, overall survival of

about 13.5 months in the treatment group compared

with 11.1 months in the control group. The benefit

was greatest in patients with higher expression of

HER2 (14).

In Thailand, the incidence of gastric cancer is ap-

proximately 3.9/100,000 per year(15,16) but lacking of

supported data to determine incidence of HER2

overexpression among gastric cancer patients. The pri-

mary end point of this study is to assess the percentage

of HER2 positivity in Thai gastric cancer patients us-

ing immunohistochemistry (IHC) technique. The sec-

ondary end point is finding the correlation of HER2

status with patient characteristic, histological subtype

and grading.

PATIENTS AND METHODS

Patients

Patients with histopathological report confirmed

diagnosis of adenocarcinoma gastric cancer in any stage

during 1 January 2005 - 31 December 2011 in Phra-

mongkutklao hospital were eligible. There were 68 of

96 (70%) paraffin-embedded tumor samples that avail-

able to evaluated HER2 overexpression by IHC. Medi-

cal records of all patients were reviewed and demo-

graphic data were recorded including age, sex, histo-

pathology subtype and grading. The study protocol was

approved by Ethics Committees.

HER2 immunohistochemical stain

Paraffin-embedded tumor samples were reviewed

by one pathologist who classified histologically accord-

ing to the WHO histological classification of adeno-

carcinoma gastric tumors and evaluate for include tu-

mor histologic type, subtype, grade and percentage of

the immunoreactivity concerning pattern of staining

and intensity.

HER2 status by immunohistochemistry (IHC) ex-

pression was evaluated by primary immunoreagent 4B5

(PATHWAY_HER-2 rabbit monoclonal antibody) us-

ing the Ventana automated slide staining IHC system.

For the determination of HER-2/neu protein

overexpression, only the membrane staining pattern and

intensity of invasive tumor cells were scored.

Immunoreaction was determined as weakly posi-

tive (2+) if weak to moderate complete membrane stain-

ing in more than 10% of the tumor cells, strong posi-

tive (3+) if a strong complete membrane staining in

more than 10% of the tumor cells. For small tissue by

biopsy, if a complete membrane staining more than 5%

of the tumor cells was defines as positive. Samples iden-

tified as IHC 3+ was defined as HER2 positive and
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IHC 2+ was defines as equivocal that should be fur-

ther investigate. All other staining patterns were inter-

preted as negative (0 or 1+).

Statistical method

The primary end point is prevalence of HER2-

positive gastric cancer and the secondary end point is

relationship of HER2 overexpression, tumor subtype

and grading. Patients were categorized according to

the HER2 status. Patient characteristics were compared

between groups with X2 test and patients’ mean age

was compared with ANOVA test. The statistical analy-

ses were performed by using STATA software version

10.  All p-value < 0.05 was considered statistically sig-

nificant.

RESULTS

Ninety-six gastric cancer patients were enrolled

in this study. There were 68 (70%) paraffin-embedded

tumor samples that available to evaluated HER2

overexpression by IHC. Demographic data of all pa-

tients were listed in Table1. Mean age was 62.68 ±15.37

years.

There were 34 men (50%) and 34 women (50%)

equally. Only 4 cases were esophago-gastric junction

tumor and the others were solely gastric tumor. Tumor

types (according to Lauren’s classification) were 36

cases of intestinal type, 22 cases of diffuse type, and

10 cases of mixed type. Tumor grades are 8, 24, and

36 cases of well, moderate, and poorly differentiated

tumors respectively. The IHC results of HER2 reveal

18 cases of complete membrane stain (more than 10%

of tumor cells) with intense density, 12 cases of com-

plete membrane stain (more than 10% of tumor cells)

with weak density, 16 cases of partial membrane stain

and 22 cases of negative stain neither membranous nor

cytoplasmic stains.

Eighteen patients (26.5%) are HER2-positive gas-

tric cancer, while 12 patients (17.6%) are equivocal

and 38 patients (55.9%) are HER2-negative. Mean age

was 58.89 ± 18.50 years in HER2-positive group, 64.67

± 17.83 years in equivocal group and 63.84 ± 13.52 in

HER2-negative group. There was no difference among

these 3 groups.

Histopathological features were assessed for as-

sociation with HER2 status. The HER2 status that sig-

nificantly associated with tumor grading, while histo-

logical subtypes were not. The results were summa-

rized in Table 2.

For HER2 positive GC, 12 of 18 patients (66.7%)

are intestinal type, 2 of 18 (11.1%) is diffuse type and

4 of 18 (22.2%) are mixed type. Of 38 patients with

HER2-negative, 18 (47.4%) are intestinal type, 16

(42.1%) are diffuse type and 4 (10.5%) are mixed while

12 of equivocal group are 6 (50%), 4 (33.3%), 2

(16.7%) of intestinal, diffuse and mixed type tumor

respectively. In HER2 positive group, intestinal type

was higher than the others, but this was not statisti-

cally different in sub-type of gastric cancer (p=0.584)

as shown in Figure 1.

The data showed that eighteen patients of HER2

positive group, six patients (33.3%) are well differen-

tiated, eight patients (44.4%) are moderately differen-

tiated and four patients (22.2%) are poorly differenti-

ated tumor. There were 38 patients with HER2 nega-

tive, are moderately differentiated (10 patients; 26.3%)

and poorly differentiated (28 patients, 73.7%) but none

of well differentiated. In equivocal group, twelve pa-

tients which is only two (16.7%) has well differenti-

ated, six patients (50%) are moderately differentiated

and four patients (33.3%) are poorly differentiated.

There was statistically significance different (p=0.033)

in grading histology for HER2 status as shown in Fig-

ure 2.

Subgroup analysis was shown that well differen-

tiated tumor was significantly higher than the other

subtypes in HER2 positive group (p=0.035) as shown

in Figure 3. In the other hand, poorly differentiated

was highest prevalence for HER2 negative group

Table 1. Patient demographic and clinical characteristics.

Characteristic data N = 68

Sex (%)

Male 34 (50.0%)

Female 34 (50.0%)

Age (mean ± SD, yrs.) 62.68 ± 15.37

Type (%)

Intestinal 36 (52.9%)

Diffuse 22 (32.4%)

Mixed 10 (14.7%)

Grade (%)

Well differentiated 8 (11.8%)

Moderate differentiated 24 (35.3%)

Poorly differentiated 36 (52.9%)
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Table 2. Patient demographic and histological features by HER2 status.

HER2 negative Equivocal HER2 positive
Characteristic data p-value

(N = 38) (N = 12) (N = 18)

Age (years) 0.535

Mean ± SD 63.84 ± 13.52 64.67 ± 17.83 58.89 ± 18.50

Sex 0.698

Male 22 (57.9%) 4 (33.3%) 8 (44.4%)

Female 16 (42.1%) 8 (66.7%) 10 (55.6%)

Subtype 0.584

Intestinal 18 (47.4%) 6 (50.0%) 12 (66.7%)

Diffuse 16 (42.1%) 4 (33.3%) 2 (11.1%)

Mixed 4 (10.5%) 2 (16.7%) 4 (22.2%)

Grade 0.033

Well differentiated 0 (0%) 2 (16.7%) 6 (33.3%)

Moderate differentiated 10 (26.3%) 6 (50.0%) 8 (44.4%)

Poorly differentiated 28 (73.7%) 4 (33.3%) 4 (22.2%)

Figure 1. The relation between tumor subtype and HER2

status.

Figure 2. The relation between tumor grading and HER2

status.

Figure 4. The percentage of tumor grading (poorly-differ-

entiated) by HER2 status.

Figure 3. The percentage of tumor grading (well-differen-

tiated) by HER2 status.

Poorly diff.Grading

Subtype Well differentiated
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(p=0.022). Additionally, moderate differentiated group

was not different in HER2 status (p=0.456) as shown

in Figure 4 and 5.

DISCUSSION

The TNM stage is the most important prognostic

factor for gastric cancer. However, the prognosis var-

ies among patients in the same stage. Therefore, addi-

tional classification parameters need to be defined in

addition to the TNM and the classic pathologic char-

acteristics of the tumor in order to better identify the

biologic subsets of this disease such as biomarkers.

Over-expression of HER2 protein in gastric can-

cer, using immunohistochemistry (IHC), was first de-

scribed in 1986, and it has been correlated to poor out-

comes and a more aggressive disease. Until discovery

of trastuzumab (Herceptin®), a monoclonal antibody

against HER2, has shown survival benefits when given

with chemotherapy (CT) in patients with HER2 posi-

tive both early and metastatic breast cancer which has

been approved by global FDA for standard treatment.

According to the efficacy of trastuzumab in breast

cancer patients has led to investigate its antitumor ac-

tivity in patients with HER2-positive cancers, includ-

ing gastric adenocarcinomas. The outcome of treatment

from phase III ToGA study has been shown survival

benefit. The median OS was significantly improved

with trastuzumab add on standard chemotherapy

(H+CT) compared to standard chemotherapy alone

(CT) (13.5 versus 11.1 months, respectively; p=0.0048,

HR 0.74; 95% CI 0.60, 0.91). Overall risk reduction

(ORR) was 47.3% in the H+CT arm and 34.5% in the

CT arm (p=0.0017)(3).

In Western countries, some series reported a 9%-

38% of HER2-positive. More recent studies, the ToGA

is a multicenter, international trial to be conducted at

130 centers in Europe, Russia, Japan, Korea, China,

Taiwan, Australia, Central and South America, South

Africa, India, and Turkey, which centrally determined

HER2 over-expression by IHC and FISH, 341 (22%)

of 1527 tumors were HER2 positive.

From this study, thirty-four patients with gastric

cancer whom had adequate in medical records and

specimens were registered at Pathology unit,

Phramongkutklao hospital during the 7-years period.

The prevalence of HER-2 positive in our result (26.5%)

was within the same range as found in a FISH-based

study recently reported by ToGA trial, who found HER2

to be amplified in 22% of the cases.

Tanner et al.(17) observed HER2 amplification by

chromogenic in situ hybridization (CISH) in 12% of

131 gastric adenocarcinomas and in 24% of 100 GEJ

tumors. HER2 amplification was strongly associated

with the intestinal histologic type according to Lauren’s

classification (intestinal type 21.5%, diffuse type 2%,

mixed/anaplastic type 5%; p = 0.005), but it was not

associated with gender, age at diagnosis and clinical

stage in any of the tumor groups studied. Our study

observed a higher rate of HER2 over-expression in in-

testinal than diffuse and mixed type, although the dif-

ferent was not statistically significant which this study

was effected on small sample size. Additionally, we

found that mixed type also had stronger complete mem-

brane staining in intestinal part than was diffuse part.

Tumor grading was significantly correlated with

HER2 status; highly percentage of HER2 positive

group was well-differentiated tumor. For moderately-

differentiated tumor, which the part had strong com-

plete membrane staining was the area that form gland

(well differentiated).

In summary, these results had not only the same

prevalence of HER2 positive in gastric cancer but also

intestinal subtype with HER2 positive was similar to

other previous studies in Western countries. Further-

more, we found that the correlation between grading

of tumor and HER2 status, which had high prevalence

of well-differentiated in HER2 positive gastric cancer.

In fact, well differentiated tumor should be associated

with the good outcome but this result was found high

prevalence in HER2 positive. Therefore, it has been

postulated that there are probably other unknown fac-

tors which related clinical outcome apart from HER2

Figure 5. The percentage of tumor grading (moderate-dif-

ferentiated) by HER2 status.

Moderate diff.
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overexpression. In Thai population, the further large

sample size study is needed for the conclusion.

REFERENCES

1. Parkin DM, Bray F, Ferlay J, et al. Global cancer statistics,

2002. CA Cancer J Clin 2005; 55(2):74-108. doi:10.3322/

canjclin.55.2.74. PMID 15761078.

2. Macdonald JS, Smalley SR, Benedetti J, et al. Chemora-

diotherapy after surgery compared with surgery alone for

adenocarcinomaof the stomach or gastroesophageal junction.

N Engl J Med 2001;345:725-30.

3. Slamon DJ, Clark GM, Wong SG, et al. Human breast cancer:

Correlation of relapse and survival with amplification of the

HER-2/neu oncogene. Science 1987;235:177-82.

4. Slamon DJ, Godolphin W, Jones LA, et al. Studies of the HER-

2/neu proto-oncogene in human breast and ovarian cancer.

Science 1989;244:707-12.

5. Buzdar AU, Lbrahim NK, Francis D, et al. Significantly higher

pathologist complete remission rate after neoadjuvant therapy

with transtuzumab, paclitaxel, and epilubicin chemotherapy:

Results of a randomized trial in human epidermal growth fac-

tor receptor 2 positive operable breast cancer. J Clin Oncol

2005;23:3676-85.

6. Piccart-Gebhart MJ, Procter M, Leyland-Jones B, et al.

Trastuzumab after adjuvant chemotherapy in HER2-positive

breast cancer. N Engl J Med 2005;353:1659-72.

7. Slamon DJ, Leyland-Jones B, Shak S, et al. Use of chemo-

therapy plus a monoclonal antibody against HER2 for meta-

static breast cancer that overexpresses HER2. N Engl J Med

2001;344: 783-92.

8. Schuell B, Gruenberger T, Scheithauer W, et al. HER 2/neu

protein expression in colorectal cancer. BMC Cancer 2006;

8:123.

9. Eltze E, Wülfing C, Von Struensee D, et al. Cox-2 and Her2/

neu co-expression in invasive bladder cancer. Int J Oncol 2005;

26:1525-31.

10. Reichelt U, Duesedau P, Tsourlakis MCh, et al. Frequent ho-

mogenous HER-2 amplification in primary and metastatic

adenocarcinomas of the esophagus.  Mod Path 2007; 20:120-

9.

11. Park DI, Yun JW, Park JH, et al. HER-2/neu amplification is

an independent prognostic factor in gastric cancer. Dig Dis

Sci 2006;51:1371-9.

12. Gravalos C, Jimeno A. HER2 in gastric cancer: a new prog-

nostic factor and a novel therapeutic target. Ann Oncol 2008;

19:1523-9.

13. Yonemura Y, Ninomiya I, Yamaguchi A, et al. Evaluation of

immunoreactivity for erbB-2 protein as a marker of poor short-

term prognosis in gastric cancer. Cancer Res 1991;51:1034-8.

14. Uchino S, Tsuda H, Maruyama K, et al. Overexpression of c-

erbB-2 protein ingastric cancer. Its correlation with long-term

survival of patients. Cancer 1993;72:3179-84.

15. Cutsem EV, Kang Y, Chung H, et al. Efficacy results from the

ToGA trial: A phase III study of trastuzumab added to stan-

dard chemotherapy (CT) in first-line human epidermal growth

factor receptor 2 (HER2)-positive advanced gastric cancer

(GC). J Clin Oncol 2009; 27:18s. (suppl; abstr LBA4509)

16. Khuhaprema T, Srivatanakul P, editors. CANCER IN THAI-

LAND Bangkok 2010;2001-3.

17. Vilaichone R, Mahachai V, Tumwasorn S, et al. Molecular

epidemiology and outcome of Helicobacter pylori infection

in Thailand: a cultural cross roads. Helicobacter 2004;9:453-

9.

18. Tanner M, Hollmen M, Junttila TT, et al. Amplification of

HER-2 in gastric carcinoma: association with topoisomerase

IIa gene amplification, intestinal type, poor prognosis and sen-

sitivity to trastuzumab. Ann Oncol 2005;16:273-8.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 true
  /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 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /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 0.15
    /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 true
  /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 0.15
    /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 true
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


