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Abstract
Objective To evaluate the relationship between

the expression of E-cadherin (E-CD) and tumor

recurrence and progression in patients with high-

grade stage T1 urothelial carcinoma of bladder.

Methods Fifty-two patients who had primary

high-grade stage T1 urothelial carcinoma were

enrolled to the study. The pathologic specimens

of patients were evaluated and staged as T1a and

T1b according to muscularis mucosae involve-

ment by the tumor. The immunohistochemical

demonstration of E-CD was accomplished by

using immunoperoxidase method and all the

specimens were examined under light microscope

for E-CD level.

Results The mean age of the patients was

64.0 ± 7.7 (range 36–81) years. The mean follow-

up period was 56.4 ± 19.4 (range 14–84) months.

Among 52 patients, 27 (52%) of them were stage

T1b and 25 (48%) were T1a tumors. The recur-

rence rates for T1a and T1b groups were

52% (n = 13) and 92.6% (n = 25), respectively

(P < 0.05). The expression of E-CD was homoge-

nous in 52% of pT1a and 14.8% of T1b tumors

(P < 0.05). In T1a group with recurrence, homo-

geneous E-CD staining ratio was 30.7% (n = 4/13),

but it was 75% (n = 9/12) in T1a patients without

recurrence (P < 0.05). In T1b group with recur-

rence, the homogenous expression of E-CD was

12% (n = 3/25) and the expression of E-CD was

heterogenous in 88% (n = 22/25) of them

(P < 0.05). In T1a group, progression of the disease

was detected in 28% (n = 7/25) of the patients, but

disease progression was seen in 55.5% (n = 15/27)

of T1b group patients (P < 0.05). In T1a group with

progression, heterogeneous E-CD staining ratio

was 85.7% (n = 6/7), but it was 80% (n = 12/15) in

T1b patients with progression. The effects of tumor

number, tumor size and carcinoma in situ presence

on recurrence were evaluated within each group. It

was determined that parameters such as tumor

number and tumor size had no significant effect on

recurrence of the groups. The mean survival rates

were statistically different between the groups. On

multivariate analysis only E-cadherin expression

(P = 0.012, odds ratio 6.291, 95% confidence
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interval for odds ratio 1.303–4.72) and tumor stage

(P = 0.003, odds ratio 11.58, 95% confidence

interval for odds ratio 2.446–8.542) remained

independently significant as predictors of recur-

rence.

Conclusion E-CD expression was decreased in

pathologic specimens of bladder tumor patients

with muscularis mucosae involvement and this

condition correlated well with tumor recurrence.

Keywords E-cadherin � Bladder � Superficial �
Urothelial carcinoma � Progression

Introduction

Urothelial bladder carcinoma is the fourth lead-

ing malignancy in men and the seventh cause of

cancer-related deaths. Approximately 75% of all

bladder cancers are superficial at presentation

and most of these superficial tumors can be

resected transurethrally [1]. The high recurrence

rate is the major problem after local resection of

the tumor and also 10–30% of superficial bladder

tumors will progress to muscle invasive disease

[2, 3]. Although Ta tumors have likelihood of

recurrence and display less propensity to pro-

gress, T1 tumors have a greater rate of progres-

sion, reaching 30% and even 50% in some

instances. Many parameters have been evaluated

to find prognostic factors for patients with T1

bladder tumors. Currently, there is no specific

tumor marker, which is routinely used for detec-

tion and clinical management of urothelial carci-

noma (UC) of bladder. Although tumor grade

and pathological stage have been the most

important factors for predicting the prognosis of

bladder cancer, in recent years a variety of tumor

markers and specific tests have been used to

predict the progression of UC [4–6]. Cadherins

are a family of transmembrane glycoproteins that

are involved in homotypic calcium-dependent

intercellular adhesions [5]. E-Cadherin plays an

important role in establishment and maintenance

of tissue architecture [6].

In this study, we researched the relationship

between E-CD expression and tumor recurrence

and progression in patients with high-grade stage

T1 urothelial carcinoma of bladder.

Materials and methods

Between January 1997 and December 2006,

transurethrally resected bladder tumor specimens

of patients with primary high-grade stage T1

urothelial carcinoma of bladder were evaluated.

After a complete physical examination all of the

patients were evaluated with urinary ultrasonog-

raphy, intravenous urography and computerized

abdominal tomography if indicated. For T1 stag-

ing, 2002 TNM system was used [7]. Staging for

depth of lamina propria involvement was assessed

using the criteria described by Angulo et al. [8]. So,

the pathologic specimens of patients were evalu-

ated and staged as T1a (Group 1) and T1b (Group

2) according to muscularis mucosae involvement

by the tumor. The data about microstaging distri-

bution, tumor size, multiplicity, presence of carci-

noma in situ and survival rate of tumors between

these two groups were compared. None of the

patients had received prior chemotherapy or radi-

ation therapy. Patients with sarcomatoid diferen-

tiation and papilloma of bladder were excluded

from the study. The surgical specimens were

graded histologically as high or low grade accord-

ing to the 2004 Consensus Group grading system

[9]. After immunohistochemical staining the spec-

imens were examined under high magnification

light microscope for E-CD level.

All immunohistochemical analyses were per-

formed in routinely processed formalin-fixed,

paraffin-embedded tissue sections in 3–5 lm-

thickness and demonstration of E-CD was

achieved by using the immunoperoxidase meth-

od. The tissue sections were dewaxed, rehydrated

and incubated with 0.3% hydrogen peroxide for

30 min to block endogenous peroxidase activity.

After rinsing with 0.01 M phospate-buffered

saline, normal goat serum was applied for

20 min to block non-specific antibody binding.

Six milliliters of mouse monoclonal anti-E-CD

antibody solution (Zymed, South San Francisco,

CA, catalogue number: 871-4494, 08-1223, USA)

was used to determine E-CD molecules in the

pathologic specimens.

A semiquantitative evaluation of E-CD immu-

nostaining was carried out by two independent

observers. E-CD tissue level was determined

according to the percentage of positive cells and
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staining pattern of the tissue sections. The adja-

cent normal urothelium was used as an internal

positive control thus allowing direct comparison

within the same tissue specimen. Tumors were

classified as; (a) homogenous E-CD staining, if

more than 90% of tumor cells demonstrated a

membranous staining localized at the intercellular

borders and exhibited a homogenous pattern of

immunoreactivity, identical to that observed in

normal urothelium (Figs. 1 and 2), (b) heteroge-

nous E-CD staining, if immunoreactivity was seen

in less than 90% of tumor cells (Figs. 3 and 4).

The relationship between E-cadherin expression

and several parameters such as recurrence and

progression were compared in patients with T1a

and T1b groups.

The comparison of age, between patients with

stage T1a and patients with stage T1b was

analyzed by the two independent sample t-test.

Discrete variables were tested by chi-square test

and Fisher’s exact test, as applicable. Results

were presented as mean ± SD for quantitative

variables and number of patients (%) for quali-

tative variables. Multivariate analysis was evalu-

ated according to the forward stepwise logistic

regression model. For all tests, P < 0.05 was

considered to indicate statistically significant dif-

ference. All analyses were performed with SPSS�
14.0 (demo) for windows.

Results

The mean age of the patients was 64.0 ± 7.7

(range 36–81) years and the male to female ratio
Fig. 1 Diffuse and membranous homogenity in normal
mucosae surrounding the tumor (E-CD antibody, ·310)

Fig. 2 Diffuse and membranous strong homogenity within
the tumoral areas (E-CD antibody, ·500)

Fig. 3 Focal and weak membranous staining within the
tumoral areas (E-CD antibody, ·310)

Fig. 4 Focal, weak membranous and intermittant staining
of the tumor (E-CD antibody, ·500)
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was 36/16. The mean follow-up period was

56.4 ± 19.4 (range 14–84) months. Among 52

patients, 27 (52%) of them were stage T1b and

25 (48%) were stage T1a bladder UC. Homoge-

nous E-CD staining rates were 52% (13/25) in

T1a group and 14.8% (4/27) in T1b group

(P < 0.05) (Table 1). The recurrence rates for

T1a and T1b groups were 52% (13/25) and 92.6%

(25/27), respectively. In T1a group with recur-

rence, homogenous E-CD staining was 30.7%

(n = 4/13) whereas in patients with no recurrence

this rate was 75% (9/12) (P < 0.05) (Table 2). In

T1b group with recurrence, homogenous E-CD

staining rate was 12% (3/25) and the rate of

heterogenous E-CD expresssion was 88% (22/25)

(P < 0.05) (Table 3). In T1a group, progression

was seen in 7 (28%) patients; 1 (4%) with E-CD

homogenous and 6 (24%) with heterogenous

staining (P < 0.05). Progression of the disease

was detected in 15 (55.5%) of stage T1b patients,

3 (20%) patient with homogenous and 12 (80%)

with heterogenous E-CD expression (P < 0.05)

(Tables 4 and 5). The effects of tumor number,

tumor size and carcinoma in situ presence on

recurrence were evaluated within each group. It

was determined that parameters such as tumor

number and tumor size had no significant effect

on recurrence of the groups (Table 6). The mean

survival rates in patients with and without E-CD

homogeneous were 76.47% and 48.57%, respec-

tively (P < 0.05). On multivariate analysis, only

the microstaging (T1a and T1b) and E-cadherin

expression of urothelial cell carcinoma were

Table 1 The rate of E-cadherin expressions for the whole
group of patients

Group (n = 52) Tumor stage P

T1a T1b

E-cadherin (+) homogenous 13 (52%) 4 (15%) <0.05
E-cadherin (–) heterogenous 12 (48%) 23 (85%)
Total 25 27

Table 2 The rate of E-
cadherin expressions in
high grade, stage T1a
tumors with or without
recurrence

Group (n = 25) Tumor stage T1a Total P

Recurrence (+) Recurrence (–)

E-cadherin (+) homogenous 4 (16%) 9 (36%) 13 (52%) <0.05
E-cadherin (–) heterogenous 9 (36%) 3 (12%) 12 (48%)
Total 13 (42%) 12 (48%) 25 (100%)

Table 3 The rate of E-
cadherin expressions in
high grade, stage T1b
tumors with or without
recurrence

Group (n = 27) Tumor stage T1b Total P

Recurrence (+) Recurrence (–)

E-cadherin (+) homogenous 3 (11.1%) 1 (3.7%) 4 (14.81%) <0.05
E-cadherin (–) heterogenous 22 (81.4%) 1 (3.7%) 23 (85.1%)
Total 25 (92.6%) 2 (7.4%) 27 (100%)

Table 4 The rate of E-cadherin expressions in high grade,
stage pT1a tumors with or without progression

Group (n = 25) T1a P

Progression (+) Progression (–)

E-CD (+)
homogenous

1 (4%) 12 (48%) <0.05

E-CD (–)
heterogenous

6 (24%) 6 (24%)

Table 5 The rate of E-cadherin expressions in high grade,
stage T1b tumors with or without progression

Group (n = 27) T1b P

Progression (+) Progression (–)

E-CD (+)
homogenous

3 (11.11%) 1 (3.70%) <0.05

E-CD (–)
heterogenous

12 (44.44%) 11 (40.74%)
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observed to be independent prognostic predictors

of recurrence (Table 7).

Discussion

Stage T1 urothelial carcinoma of bladder com-

prises about 30% of all superficial bladder cancers

and generally have high-grade properties patho-

logically [3, 10]. Only 30% of patients with stage

T1 bladder cancer remain tumor free for 3 years

without adjuvant therapy [10]. Tumor recurrence

occurs in about 80% of patients with high-grade

tumors and more than a half of these cases

progress to invasive disease [11]. Controversies

about treatment and follow-up of high-grade T1

urothelial carcinoma of bladder are still going on,

rendering these tumors having a special place in

all bladder malignancies [10–12]. Stage T1 tumors

have a greater rate of progression, reaching 30%

and even 50% in some instances. The muscularis

mucosaee, which is comprised of scattered, mus-

cular fibers running along large blood vessels, has

changed T1 bladder staging and led to its classi-

fication into three groups and, subsequently, into

two groups. Angulo et al. proposed that only two

populations should be differentiated [8, 13].

Tumors superficial to the muscularis mucosaee

or reaching the muscularis mucosaee but not

passing through it were classified as T1a, and

tumors passing through the muscularis mucosaee

and invading the submucosaee were considered to

be T1b. Similar classification was used in our

study. Although, a consensus on this issue has not

been reached, it has been proven that this

subclassification has some extent of value on

prognosis. Numerous studies have shown that T1b

tumors behave more aggressively and have a

greater probability of progressing to muscle

invasive disease and result in metastasis when

compared to T1a tumors [3, 8, 11, 12]. Besides, it

is not always possible to predict in which patients

recurrence and progression will occur.

In addition to tumor grading and pathological

staging, the loss of expression of ABO blood

group antigens, cell adhesion molecules, growth

factors, chromosomal and genetic alterations,

tumor antigens, anaeuploid DNA content, over-

expression of oncoproteins and cytoceratin have

been reported as prognostic factors for bladder

cancer [14, 15]. Recently, many authors have

investigated E-CD expression in normal and

transformed urothelium but neither of these

review studies had argued about the expression

of cell adhesion molecules as potential prognostic

factors in high-grade stage T1a and T1b urothelial

carcinoma of bladder [5, 6, 16].

The initial step in the local invasion of malig-

nant epithelial tumors is the detachment of cells

Table 6 The effect of tumor size, number and presence of
carcinoma in situ on recurrence

Groups Recurrence
(+)

Recurrence
(–)

P

Tumor number
T1a (n = 25) v2 = 0.031,

P = 0.859Solitary 2 3
Multiple 10 10

T1b (n = 27)
Solitary 6 1
Multiple 19 1

Carcinoma in situ (n = 7)
T1a 3 – P = 0.545*
T1b 4 –

Tumor size (cm)
T1a 2.8 (0.6–5.6) 2.9 (0.7–5.6) t = 0.634,

P = 0.529T1b 3.1 (0.9–7) 3.2 (0.9–7)

* Fischer’s exact chi-square test

Table 7 Clinical and demographic characteristics of the
patients

Group 1
(n = 25)
mean±sd

Group 2
(n = 27)
mean±sd

t p

Age 59,12±11,25 61,15±9,52 0.704 0.485
Group 1

(n = 95) n
(%)

Group 2
(n = 23) n
(%)

E-cadherin
Homegenous 12 (48,0) 23 (85,2)

v2 = 6.55,
p = 0.010

Heterogenous 13 (52,0) 4 (14,8)
Recurrence 13 (52,0) 25 (92,6) v2= 8,906,

p = 0.003
Progression 7 (28,0) 15 (55,6) v2 = 2,988,

p = 0.043
E-cadherin

(+)
E-cadherin

(–)
Survival rates 76.47% 48.57% p<0.05
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from the original position within the epithelial

sheet [6, 17]. This process involves loss of inter-

cellular adhesiveness due to altered morphology

of specific junctions in epithelial tumors, but the

mechanisms of this process is poorly understood

[18]. Recent studies suggest that decreased E-CD

immunoreactivity correlates with lack of differ-

entiation and aggressiveness of the tumors for

carcinomas of many organs such as breast, stom-

ach, rectum, head and neck, lung, bladder and

some gynecologic malignancies [19–22]. Demon-

stration of a casual relationship between impaired

E-CD staining and invasive character of a tumor

has also been performed experimentally [23]. In

this regard, our study on bladder cancer revealed

a potential availability of E-CD expression as a

prognostic factor.

Using fresh frozen samples and anti-E-CD

monoclonal antibody, Bringuier et al., showed

that there was loss of E-CD staining associated

with increasing histological grade and pathologi-

cal stage of the tumor [19]. In our study, we also

showed a heterogenous E-CD staining pattern in

85.1% (23 of 27) of stage T1b tumors. But in T1a

tumors the ratio of E-CD staining loss was 48%

(12 of 25) and there was a statistical difference

between these values. The strong correlation with

tumor stage and grade seems to indicate that

disturbance of E-CD expression indeed plays a

major role in invasive behavior of bladder tumors.

Nakopoulou et al. [24] reported similar findings.

In our study, the expression of E-CD was

decreased in T1b group compared to T1a group

and it correlated well with tumor recurrence.

These results about the association of E-CD

expression with tumor recurrence were in agree-

ment with findings of Otto et al. [25] likewise in

another study Sun and Herrera [26] reported that

the loss of E-CD staining was in relation with

tumor recurrence. It is also well known issue that

recurrence rates in stage T1b tumors are higher

than stage T1a tumors. Herein, it may be thought

that E-CD expression does not add additional

information for the literature with regard to

recurrence rate. However, the most important

new knowledge in this study is that; in T1a and

T1b groups, E-CD expression was different

among patients with and without tumor

recurrence. This significantly positive correlation

with tumor recurrence also indicates that, altered

E-CD expression plays an important role in

aggressive behavior of bladder tumors. Similar

to the results of previous studies, we found a

correlation between E-CD expression and pro-

gression of tumor in patients with high-grade

stage T1 UC [26]. According to Byrne et al. [27],

there is an association between E-CD expression

and survival in bladder cancer patients. We have

also realized similar results.

It has long been known that lamina propria

invasion, carcinoma in situ, tumor number, high

grade and tumor size of presenting tumor are

associated with recurrence and progression [26].

However, these classic prognostic factors do not

provide accurate guidelines for timely treatment

in all patients [3, 28]. In present study, several

traditional prognostic factors appeared to be of

limited value in predicting recurrence and pro-

gression in univariate and multivariate analysis.

In the studies about recurrence and progression

of T1 tumors, which divides the patients into

subgroups, it has been observed that recurrence

and progression of high- and low-grade tumors

had been evaluated together. In present study, we

only researched isolated high-grade T1 tumors. In

our study, this situation may explain that why

classical prognostic factors had no statistically

significant effect on progression and recurrence.

Similarly, Smits et al. [28] and Sozen et al. [3] had

reported that they had not found significant

difference between T1a and T1b groups with

regards to tumor size, tumor multiplicity and

grade.

Conclusion

We have compared the prognostic value of E-CD

staining for recurrence and progression in high-

grade stage T1 UC of bladder. Although, this

retrospective study had been performed in a

limited number of cases, to our knowledge, this is

the first report, which shows the correlation

between E-CD expression and high-grade stage

T1 UC of bladder. In addition, E-CD heteroge-

nity was found more frequently in patients with
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stage T1b tumor. For this reason we can say that

E-CD expression may be considered as a useful

prognostic factor in patients with high-grade stage

T1 urothelial carcinoma of the bladder.

References

1. Syrigos KN, Harrington KJ, Pignatelli M (1999) Role
of adhesion molecules in bladder cancer an important
part of the jigsaw. Urology 53:428–434

2. Gunlusoy B, Degirmenci T, Arslan M, Nergiz N,
Minareci S, Ayder AR (2005) Recurrence and
progression of T1G3 transitional cell carcinoma of
the bladder treated with intravesical bacillus Calmette-
Guerin. Urol Int 75:107–113

3. Sozen S, Akbal C, Sokmensuer C, Ekici S, Ozen H
(2002) Microstaging of pT1 transitional cell carcinoma
of the bladder. Does it really differentiate two
populations with different prognoses? (pT1
subcategory). Urol Int 69:200–206

4. Durkan GC, Brotherick L, Mellon JK (1999) The impact
of transurethral resection of bladder tumour on serum
levels of soluble E-cadherin. BJU Int 83:424–428

5. Otto T, Birchmeier W, Schmidt U (1994) Inverse
relation of E-cadherin and autocrine motility factor
receptor expression as a prognostic factor in patients
with bladder carcinomas. Cancer Res 54:3120–3123

6. Imao T, Koshida K, Endo Y (1999) Dominant role of
E-cadherin in the progression of bladder cancer. J Urol
161:692–698

7. Sobin DH, Witteking Ch (eds) (2002) TNM
classification of malignant tumours, 6th edn. Wiley-
Liss, New York

8. Angulo C, Lopez JI, Grignon DJ, Sanchez-Chapado M
(1995) Muscularis mucosae differentiates two
populations with different prognosis in stage T1
bladder cancer. Urology 45:47–53

9. Eble JN, Sauter G, Epstein JI, Sesterhenn IA (eds)
(2004) World Health Organization classification of
tumors. Tumors of the urinary system and genital
organs. Pathology and Genetics. IARC Press, Lyon, pp
90–109

10. Holzbeierlein JM, Smith JA (1999) Management of
superficial Ta/T1/T1S bladder cancer. Comprehensive
textbook of genitourinary oncology. 2nd edn.
Vogelzang NJ, Scardino PT, Shipley WU, Coffey DS
ed, pp 384–394

11. Hasui Y, Osada Y, Kıtada S (1994) Signifıcance of
invasion to the muscularis mucosaee on the
progression of superficial bladder cancer. Urology
43:782–786

12. Holmang S, Hedelin H, Anderstrom C (1997) The
importance of the depth of invasion in stage T1
bladder carcinoma: a prospectıve cohort study. J Urol
157:800–804

13. Dixon JS, Gosling JA (1983) Histology and fine
structure of the muscularis mucosae of the human
urinary bladder. J Anat 136:265–271

14. Raghaven D, Shipley WU, Garnick MB (1990) Biology
and management of bladder cancer. N Engl J Med
322:1129–1138

15. Esrig D, Spruck CH, Nıchols PW (1993) P53 nuclear
protein accumulation correlates with mutations in the
p53 gene, tumor grade, and stage in bladder cancer.
Am J Pathol 143:1389–1397

16. Shimazui T, Schalken JA, Giroldi LA (1996)
Prognostic value of cadherin-associated molecules (a-,
b-,and c-catenins and p120cas) in bladder tumors.
Cancer Res 56:4154–4158

17. Ross JS, Rosario AD, Figge HL (1995) E-cadherin
expression in papillary transitional cell carcinoma of
the urinary bladder. Hum Pathol 26:940–944

18. Popov Z, Medina SGD, Belda MAL (2000) Low E-
cadherin expression in bladder cancer at the
transcriptional and protein level provides prognostic
information. Br J Cancer 83:209–214

19. Bringuier PP, Umbas R, Schaafsma HE (1993)
Decreased E-cadherin immunoreactivity correlates
with poor survival in patients with bladder tumors.
Cancer Res 53:3241–3245

20. Kinsella AR, Green B, Lepts GC (1993) The role of
the cell–cell adhesion molecule E-cadherin in large
bowel tumour cell invasion and metastasis. Br J Cancer
67:904–949

21. Matsuura K, Kawanishi J, Fuji S (1992) Altered
expression of E-cadherin in gastric cancer tissues and
carcinomatous fluid. Br J Cancer 66:1122–1130

22. Umbas R, Isaacs WB, Bringuier PP (1994) Decreased
E-cadherin expression is associated with poor
prognosis in patients with prostate cancer. Cancer
Res 54:3929–3933

23. Rebel JMJ, Thijsenn CDEM, Vermey M (1994) E-
cadherin expression determines the mode of
replacement of normal urothelium by human bladder
carcinoma cells. Cancer Res 54:5488–5492

24. Nakopoulou L, Zervas A, Gakiopoulou H (2000)
Prognostic value of E-cadherin, b-catenin, P120ctn in
patients with transitional cell bladder cancer.
Anticancer Res 20:4571–4578

25. Otto T, Bex A, Schmidt U (1997) Improved prognosis
assessment for patients with bladder carcinoma.
J Pathol 150:1919–1923

26. Sun W, Herrera GA (2004) E-cadherin expression in
invasive urothelial carcinoma. Ann Diagn Pathol 8:17–
22

27. Byrne RR, Shariat SF, Brown R, Kattan MW, Morton
RA Jr, Wheeler TM, Lerner SP (2001) E-cadherin
immunostaining of bladder transitional cell carcinoma,
carcinoma in situ and lymph node metastases with
long-term followup. J Urol 165:1473–1479

28. Smits G, Schaafsma E, Kiemeney L, Caris C,
Debruyne F, Witjes JA (1998) Microstaging of pT1
transitional cell carcinoma of the bladder:
identification of subgroups with distinct risks of
progression. Urology 52:1009–1014

Int Urol Nephrol (2007) 39:1031–1037 1037

123


	The relationship between the expression of E-cadherin �and tumor recurrence and progression in high-grade stage T1 bladder urothelial carcinoma
	Abstract
	Introduction
	Materials and methods
	Results
	Discussion
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /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 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /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 0.15
    /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


