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Summary

The concentrations of CA 15-3, TPA, and TPS were determined in the serum of 90 women with
breast cancer.

Serum CA 15-3 levels were determined by Abbott immunofluorescent tests, TPA concentration
using the Byk-Roland immunoluminometric method, and TPS by the BEKI Diagnostics immu-
noenzymatic method.

In the diagnosis of breast cancer, the TPA test had the greatest diagnostic sensitivity. A strong
correlation was found between the percentages of women with positive levels of all three mar-
kers and advanced stages of breast cancer.

A longitudinal evaluation of 42 women who underwent neoadjuvant chemotherapy showed cli-
nical regression of the tumor and a statistically significant reduction in the concentrations of the-
se markers.

These results indicate that determining the serum levels of CA 15-3, TPA, and TPS may be used
to establish the stage of disease and it provides useful guidance both in deciding whether to tre-
at surgically and in estimating the efficacy of neoadjuvant chemotherapy in patients with breast
cancer.
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INTRODUCTION

The most frequent cancer amongst Polish women is breast
cancer, and it is also the leading cause of death from cancer
for women [16]. In the early diagnosis, treatment planning,
and follow-up of breast cancer, several tumor markers may
be helpful, including the antigen 15-3 (CA 15-3), tissue po-
lypeptide antigen (TPA), and tissue polypeptide-specific
antigen (TPS) [1,2,5,10,23,24,26]. Serum tumor markers
are measured throughout cancer therapy to detect recur-
rences, the existence of metastases, and the progression of
the disease [2,5,23,24,26]. Breast cancer therapy should be
planned according to the stage of the disease, and various
combinations of surgery, radiotherapy, chemotherapy, and
endocrine therapy are commonly employed [13,14,18,19].
The essential method of curing breast cancer at an early
stages is surgery. Locally advanced breast cancers without
distant metastases need aggressive neoadjuvant treatment,
usually consisting initially of chemotherapy or hormone
therapy, followed by surgery. This multidisciplinary treat-
ment increases the chances of recovery and of long-term,
disease-free survival [7,12,13,18,19].

The aim of this study was to compare the values of se-
rum CA 15-3, TPA, and TPS in women with breast can-
cer at various stages of the disease and to consider the
usefulness of these tests in evaluating the efficacy of
treatment.

MaTerIAL AND METHODS

The concentrations of CA 15-3, TPA, and TPS were deter-
mined in the sera of 90 female breast cancer patients aged
32-85 years (average: 57.2 years) treated at the Chair of
Oncology in Poznan. Of the women investigated, 48 (mean
age: 62.5 years, range: 41-85 years) were diagnosed with
primary operable cancer and 42 (mean age: 51.9 years, ran-
ge: 32-73 years) as suffering from locally advanced cancer.
All 42 women in the latter group received a course of neo-
adjuvant chemotherapy; 26 were then treated according to
the CMF program, ten received the AC program, and the
remaining 6 received the FAC program.

Benign breast disease was diagnosed in a group of 30 wo-
men, aged 34—87 years (average: 55.4 years), who served
as a group for comparison.

Serum CA 15-3, TPA and TPS assay

Blood samples from all the patients with breast cancer were
drawn one day before surgery. Serum samples were also
obtained from those patients undergoing neoadjuvant che-
motherapy before the first cycle of treatment.

The serum was obtained by centrifugation at room tempe-
rature and then stored in multiple aliquots at — 20°C.

Serum CA 15-3 levels were determined by Abbott immu-
nofluorescent tests, using a cut-off value of 28 U/ml. The
TPA concentration was determined using the Byk-Roland
immunoluminometric method, using a cut-off value of 75
U/1, and TPS by the BEKI Diagnostics immunoenzymatic
method (cut-off: 80 U/l). Values above the cut-offs were
considered positive.

Statistical analysis

The statistical analyses were carried out using STATISTICA
5.5 software. The serum levels of the examined markers
are expressed as the mean £SD, the median, and the ran-
ge. Data are presented as percentages of positive patients.
All results underwent statistical analysis using non-para-
metric tests (Mann-Whitney and Wilcoxon). The level of
statistical significance was set at p<0.05.

ResuLts

Significantly higher median concentrations of CA 15-3,
TPA, and TPS were found in the women with breast can-
cer than in the women with benign breast disease. Of the
group of 30 women with benign breast disease, the con-
centration of CA 15-3 was above the cut-off point in 3 of
them (10.0%), above that of TPA in 5 (16.7%), and that of
TPS in 8 (26.7%).

The highest concentrations and frequency of occurrence
were found in the women with breast cancer. In 40 patients
(44.4% of this group) the CA 15-3 concentration was abo-
ve the cut-off. The concentration of TPS was increased in
62 (68.9%) and that of TPA in 74 women (82.2%).

Table 1 summarizes the percentages of serum CA 15-3,
TPA, and TPS positive patients with breast cancer, strati-
fied on the basis of TNM status. A strong correlation was
found between positive levels of all three markers and ad-
vanced stage of the disease.

In the diagnosis of breast cancer, the TPA test had the gre-
atest diagnostic sensitivity (82%). The diagnostic sens-
itivities of the TPS and CA 15-3 levels were lower (69%
and 44%, respectively) (Table 2). However, the CA 15-3
test had the highest diagnostic specificity (90%) compa-
red with those for TPA (80%) and TPS (73%). The po-
sitive predictive values were 94% for TPA, 93% for CA
15-3, and 89% for TPS. The negative predictive values
were 78%, 53%, and 65%, respectively. Combined evalu-
ation of two serum markers demonstrated a complemen-
tary expression of the antigens. Evaluation of TPA with
either CA 15-3 or TPS increased the diagnostic sensitivi-
ty to 90% (Table 2).

In the ROC curve analysis, TPA has the largest area (0.909)
under the ROC curve, followed by TPS (0.873) and CA
15-3 (0.842) (Figure 1). These data show that TPA had
the greatest diagnostic value in breast cancer of the three
markers investigated.

Further analysis showed significantly lower median con-
centrations of CA 15-3, TPA, and TPS in the women with
primary operable cancer compared with the women with
primary inoperable breast cancer (Table 3). Analysis of the
results also showed that, of the group of 48 women with pri-
mary operable cancer, the concentration of TPA was over
the cut-off point in 35 of them (72.9%). The smallest per-
centage of high levels of TPS and CA 15-3 occurred in this
group. Higher concentrations of CA 15-3, TPA, and TPS
were found in the 42 women with locally advanced breast
cancer. In 39 women in this group (92.9%), the concentra-
tion of TPA was over the cut-off value (Table 3).
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Table 1. Summary of the evaluation of CA 15-3, TPA and TPS serum markers in breast cancer patients according to tumor stages

Clinical stage of breast cancer

according to TNM dlassification No of patients CA15-3 (>28 U/ml) TPA (>75 U/l) TPS (>80 U/I)
NO 38 13 (342) 28 (73.7) 18 (47.4)
N1 52 27 (519 46  (88.5) 44 (84.6)
T1 40 12 (30.0) 30 (75.0) 25 (62.5)
T2 4 20 (48.8) 35 (85.3) 31 (75.6)
T3 9 8 (88.9) 9 (100.0) 7 (77.8)
Total 90 40  (44.4) 74 (82.2) 62  (68.9)
Numbers in parentheses represent percentage
Table 2. Diagnostic sensitivity, specificity and predictive value of tests for CA 15-3, TPA and TPS in the diagnosis of breast cancer
Tumor marker or Diagnostic Diagnostic Positive predictive Negative predictive
combination sensitivity specificity value PV(+) value PV(-)
(A15-3 0.44 0.90 0.93 0.53
TPA 0.82 0.80 0.94 0.78
TPS 0.69 0.73 0.89 0.65
CA15-3+TPA 0.90 0.97 0.89 0.60
CA15-3+TPS 0.78 0.97 0.88 0.49
TPA+TPS 0.90 0.93 0.86 0.63
tumor and a statistically significant reduction in the CA
1.1 15-3, TPA, and TPS concentrations.
1.0
09 A decrease in the concentration of TPA to 50% of the
0.8 level before treatment was noted in 40 (95.2%), in the
0'7 CA 15-3 concentration in 38 (90.5%), and of TPS in 37
= (88.1%) of the 42 women with locally advanced breast
2 0.6 cancer (Table 4).
G 05 r
A 04 /J Discussion
03} |/
0.2 / -+-(A15-3 CA 15-3, a recognized tumor marker, is routinely used
0.1 - %E’LS\ in the diagnosis and monitoring of breast cancer patients
0'0 - [7,12,22,23]. The test for CA 15-3 is used in assessing the
0'1 efficiency of first-line chemotherapy and in the early diag-
V. nosis of recurrence after radical treatment [11,14,23,26]. In
010001020304 050607 0809 1011 the last decade of the 20" century, the interest of both clini-
cians and laboratory diagnosticians was focused on tissue

Figure 1. Receiver operating characteristic (ROC) curves of CA 15-
3, TPA and TPS. Calculations based on values of the breast
cancer group (n=90) and the group with benign breast
disease (n=30). Area under the ROC curves: CA 15-3=0.842;
TPA=0.909; TPS=0.873

A longitudinal evaluation of the 42 women with locally
advanced disease, all of whom received neoadjuvant che-
motherapy, was also performed (Table 4). The use of neo-
adjuvant chemotherapy caused clinical regression of the

polypeptide antigen (TPA), a marker representing the apop-
tosis of cancer cells, and tissue polypeptide-specific antigen
(TPS), a marker reflecting the dynamics of the neoplastic
process [1,2,6,10,25]. However, these tests are not widely
used in Poland in the diagnostics of breast cancer.

Our results show essential differences between the median
concentrations of CA 15-3, TPA, and TPS found in women
with breast cancer and in women with benign disease. The
finding of significantly higher median values for all these
markers in malignant than in benign disease suggests that
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Table 3. Concentration of CA 15-3, TPA and TPS in the serum of women with operable and locally advanced breast cancer

Operable breast cancer n = 48

Primary inoperable breast cancer n = 42

CA15-3 U/ml TPAU/ TPS U/I CA15-3 U/ml TPAU/ TPS U/l
Mean 5D 24.7+8.7 108.9+63.2 104.9+47.7 29.8+13.2 156.9+59.7 132.0+65.6
Median 248 102.1 88.7 30.7% 163.4* 128.4*
Range 7.9-43.4 14.1-242.8 36.8-236.5 4.9-59.3 35.6-298.3 45.3-258.6

No of positive (%) >28 U/ml 15(31.2) >75U/ 35(72.9) >80U/ 26(54.2) >28U/ml 25(59.5) >75U/1 39(92.9) >80U/I 36(85.7)

*p<0.05; Numbers in parentheses represent percentage

Table 4. Changes in serum CA 15-3, TPA and TPS levels in women with breast cancer undergoing neoadjuvant chemotherapy

Neoadjuvant CA15-3 U/ml TPAU/I TPS U/
chemotherapy Mean+SD Median Range Mean+SD Median Range Mean+SD Median  Range
Before treatment 29.8+13.2 30.7 49-59.3 156.9+59.7 1634  35.6-298.3 132.0+65.6 1284  45.3-258.6
No of positive (%) >28U/m 25 (59.5) >75U/1 39(92.9) >80 U/I 36(85.7)

After treatment 224+10.7  20.2* 4,6-50.7 120.1£55.2  113.8* 30.8-238.0 96.8+59.3 79.6* 38.3-310.6
No of positive (%) >28U/m 14(33.3) >75U/1 34(80.9) >80 U/I 20 (47.6)

Stable disease (SD) (%) 38 (90.5) 40 (95.2) 37 (88.1)
Partial Remission (%) 4 (9.5 2 (49 5 (11.9)

*p < 0.05; Numbers in parentheses represent percentage

very high levels of serum CA 15-3, TPA, or TPS imply the
presence of malignant disease. Similar results were repor-
ted by D’Allesandro and Seker [4,22].

The evaluation of serum samples obtained from 90 wo-
men with breast cancer revealed higher TPA levels in ca-
ses with more advanced disease. In fact, while only 53%
of the patients with stage I breast cancer had positive se-
rum TPA levels, this percentage rose to 95% in those wo-
men with stage III. These results indicate that high levels
of CA 15-3 appear to be related to the tumor burden, whe-
reas those of TPS to the lymph node status.

Further analysis of the results showed that a greater fre-
quency of high levels occurred in the group of women
with breast cancer. The highest level in the serum of pa-
tients with breast cancer was observed in the test for TPA
(82%), a slightly lower level for TPS (69%), and the lo-
west for CA 15-3 (44%). By taking the area under the ROC
curves as a measure of the diagnostic discriminatory po-
wer of the markers, TPA (0.909) was significantly better
than TPS (0.873) and CA 15-3 (0.842). The areas under
the ROC curves for TPA and CA 15-3, reported by Gion
and Findeisen et al. were slightly smaller [8,9].

Combined evaluation of TPA and CA 15-3 serum levels
demonstrated a complementarity of these two markers.
A combination of two tumor markers has a higher sens-
itivity than each one alone. Thus, combining CA 15-3
and TPA produced positive levels of approximately 90%,

an increase over TPA sensitivity alone of approximately
12%. Similar results have been obtained by other authors
[4,7,12,17,21,25].

Comparative analysis of the group of patients with prima-
ry operable cancer and of women with inoperable cancer
showed significantly higher median concentrations and a
greater frequency of increased levels of CA 15-3, TPA,
and TPS in women with locally advanced disease. In this
group of 42 patients, the concentration of TPA exceeded
the cut-off value in 93% women, but this was only found
in 73% of the group with primary operable cancer. A si-
milar dependence was observed in the determination of
CA 15-3 and TPS.

A comparison of the CA 15-3, TPA, and TPS levels and
pre- and post-neoadjuvant chemotherapy, showed a cor-
relation between response to therapy and reduction in se-
rum marker levels. A decrease to 50% of the markers’
initial levels, corresponding to stable disease (SD), was
observed. With TPA this was found in 95.2% of the pa-
tients, with CA 15-3 in 90.5%, and with TPS in 88.1%.
Increases in the concentrations of these markers were not
observed in any of the patients. These results are in agre-
ement with previous reports regarding the possible useful-
ness of CA 15-3, TPA, and TPS in evaluating the response
to chemotherapy of patients with advanced breast cancer
[3,15,20,28]. Tumor marker information may be used to
change ineffective treatments and as an aid in individua-
lizing therapy in patients with breast cancer [5,24].
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ConcLusIons

1. The increased serum levels of CA 15-3, TPA, and TPS
correlate with the clinical stage of disease, lymph node
status, and tumor burden in breast cancer.

REFERENCES

2.TPA is the most useful tumor marker in the diagnosis of
breast cancer, particularly if combined with CA 15-3.

3. Determination of CA 15-3, TPA, and TPS together in-
dicates the efficiency of neoadjuvant chemotherapy.

[1] Barak V., Goike H., Panaretakis K.W., Einarsson R.: Clinical utility of
cytokeratins as tumor markers. Clin. Biochem., 2004; 37: 529-540

[2] Bottini A., Berruti A., Tampellini M., Morrica B., Brunelli A., Gnocchi
E., Brizzi M.P., Aguggini S., Fara E., Alquati P., Dogliotti L.: Influence
of neoadjuvant chemotherapy on serum tumor markers CA 15-3, MCA,
CEA, TPS and TPA in breast cancer patients with operable disease.
Tumour Biol., 1997; 18: 301-310

[3] Brandys A., Pawlicki M., Skotyszewski J.: Further studies on the ef-
ficacy of inductive chemiotherapy in patients with locally advanced
stage of mammary cancer. Przegl. Lek., 1995; 52: 111-114

[4] D’Alessandro R., Roselli M., Ferroni P., Mariotti S., Spila A., Aloe S.,
Carone M.D., Abbolito M.R., Carlini S., Perri P., Ricciotti A., Botti C.,
Conti F., Vici P., Chiappetta N.R., Cognetti F., Buonomo O., Guadagni
F.: Serum tissue polypeptide specific antigen (TPS): a complementary
tumor marker to CA 15-3 in the management of breast cancer. Breast
Cancer Res. Treat., 2001; 68: 9—19

[5] Duffy M.J., Duggan C., Keane R., Hill A.D., McDermott E., Crown J.,
O’Higgins N.: High preoperative CA 15-3 concentrations predict ad-
verse outcome in node-negative and node-positive breast cancer: stu-
dy of 600 patients with histologically confirmed breast cancer. Clin.
Chem., 2004; 50: 559-563

[6] Einarsson R., Barak V.: TPSTM: a cytokeratin serum tumor marker
for effective therapy control of cancer patients with focus on breast
cancer. J. Clinical Ligand Assay, 1999; 22: 348-351

[7] Einarsson R., Lindman H., Bergh J.: Use of TPS and CA 15-3 assays
for monitoring chemotherapy in metastatic breast cancer patients.
Anticancer Res., 2000; 20: 5089-5093

[8] Findeisen R., Albrecht S., Richter B., Deutschmann K., Zimmermann
T., Distler W.: Chemiluminometric determination of tissue polypepti-
de antigen (TPA), cancer antigen 15-3 (CA 15-3), carcinoembryonic
antigen (CEA) in comparison with vascular endothelial growth fac-
tor (VEGF) in follow-up of breast cancer. Luminescence, 2000; 15:
283-289

[9] Gion M., Mione R., Leon A.E., Dittadi R.: Comparison of the diagno-
stic accuracy of CA27.29 and CA15.3 in primary breast cancer. Clin.
Chem., 1999; 45: 630-637

[10] Kopczynski Z., Thielemann A.: The value of tissue polypeptide spe-
cific antigen TPS determination in serum of women with breast can-
cer comparison to mucin-like associated antigen MCA and CA 15-3
antigen. Eur. J. Gynaecol. Oncol., 1998; 19: 503-507

[11] Kopczynski Z., Thielemann A., Konik I., Szczypinska I.: Diagnostic
value of 15-3 antigen (CA 15-3) in serum of women with breast can-
cer — comparison to mucin-like associated antigen (MCA). Med. Sci.
Monit., 1999; 5: 415-420

[12] Kurebayashi J., Yamamoto Y., Tanaka K., Kohno N., Kurosumi M.,
Moriya T., Nishimura R., Ogawa Y., Taguchi T.; Tumor Marker Study
Group of the Japanese Breast Cancer Society, Japan: Significance of
serum carcinoembryonic antigen and CA 15-3 in monitoring advan-
ced breast cancer patients treated with systemic therapy: a large-sca-
le retrospective study. Breast Cancer, 2003; 10: 38—44

[13] Luboinski G.: Treatment of initially inoperable breast cancer. Pol.
Przegl. Chir., 1991; 63: 193-196

[14] Luboinski G.: Diagnosis and treatment of breast cancer. Post. Nauk
Med. 1993; 6: 257-259

[15] Massacesi C., Rocchi M.B., Marcucci F., Pilone A., Galeazzi M.,
Bonsignori M.: Serum tumor markers may precede instrumental re-
sponse to chemotherapy in patients with metastatic cancer. Int. J. Biol.
Markers, 2003; 18: 295-300

[16] National Cancer Registry, The Maria Sktodowska-Curie Memorial
Cancer Center Department of Epidemiology and Cancer Prevention,
Warsaw 2003, Poland. Available from: http://85.128.14.124/krn/english
(29.05.2006)

[17] Ozyilkan O., Baltali E., Kirazli S.: CA 15-3, ceruloplasmin and tissue
polypeptide specific antigen as a tumour marker panel in breast can-
cer. East. Afr. Med. J., 2000; 77: 291-294

[18] Pawlicki M.: Treatment of advanced breast cancer. Onkol. Pol., 2001;
4:25-30

[19] Pawlicki M., Reinfuss M., Skotyszewski J., Brandys A., Krzemieniecki
K., Zuchowska B., Gliriski B., Mitus J., Stelmach A.: Multimodality
treatment of noninflammatory stage ITIb breast cancer. Pol. Prz. Chir.,
1997; 69: 483488

[20] Pronk L.C., Stoter G., van Putten W.L., de Wit R.: The correlation of
CA 15-3 and TPS with tumor course in patient with metastatic breast
cancer. J. Cancer. Res. Clin. Oncol., 1997; 123: 128-132

[21] Schuurman J.J., Bong S.B., Einarsson R.: Determination of serum tu-
mor markers TPS and CA 15-3 during monitoring of treatment in me-
tastatic breast cancer patients. Anticancer Res., 1996; 16: 2169-2172

[22] Seker D., Kaya O., Adabag A., Necipoglu G., Baran I.: Role of preo-
perative plasma CA 15-3 and carcinoembryonic antigen levels in de-
termining histopathologic conventional prognostic factors for breast
cancer. World J. Surg., 2003; 27: 519-521

[23] Seregni E., Coli A., Mazzucca N.; Italian Group RIA-IRMA Test,
Italian Association of Nuclear Medicine: Circulating tumour markers
in breast cancer. Eur. J. Nucl. Med. Mol. Imaging., 2004; 31(Suppl.1):
S15-S22

[24] Soletormos G., Nielsen D., Schioler V., Mouridsen H., Dombernowsky
P.: Monitoring different stages of breast cancer using tumour markers
CA 15-3, CEA and TPA. Eur. J. Cancer., 2004; 40: 481-486

[25] Sliwowska I, Kopczynski Z., Grodecka-Gazdecka S.: Evaluation of
CA 15-3, TPS and TPA utility in breast cancer diagnostics. Diagn.
Lab., 2005; 41: 357-366

[26] Van Dalen A.: Significance of cytokeratin markers TPA, TPA (cyk),
TPS and CYFRA 21.1 in metastatic disease. Anticancer Res., 1996;
16: 2345-2349

[27] Van Dalen A., Barak V., Cremaschi A., Gion M., Molina R., Namer
M., Stieber P., Sturgeon C., Einarsson R.: The prognostic significan-
ce of increasing marker levels in metastatic breast cancer patients with
clinically complete remission, partial remission or stable disease. Int.
J. Biol. Markers., 1998; 13: 10-15

[28] Vyzula R., Dusek L., Zaloudik J., Demlova R., Klimes D., Selvekerova
S.: Breast cancer and neoadjuvant therapy: any predictive marker?
Neoplasma, 2004; 51: 471-480

299




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (Belinea 101901_111914 cool)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile 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 false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /ENU ()
    /POL ()
  >>
  /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 [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /DocumentRGB
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /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 /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


