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cantly reduced the risk of local recurrence in breast cancer patients 

[1–3]. Those studies treated early breast cancer as a whole group and 

analyzed survival outcomes. However, breast cancer represents a 

heterogeneous group of tumors characterized by a wide spectrum of 

clinical, pathological, and molecular features [4–6]. This wide spec-

trum of factors accounts for variations in response to therapy and 

outcomes. The subgroup of triple negative breast cancer (TNBC) is 

associated with a worse prognosis compared to non-TNBC. TNBC is 

associated with an increased risk of recurrence within the first 3 

years and increased mortality during the first 3–5 years after diagno-

sis because of aggressive clinicopathological features and ineffective-

ness of endocrine therapy or trastuzumab [7–10]. Some studies 

demonstrated that TNBC was worse than non-TNBC in its response 

to treatment with BCS followed by RT [11–15], while others showed 

no such difference [16–20]. Identifying the effectiveness of BCS plus 

RT (especially local control rate) in the treatment of TNBC would 

allow clinicians to offer better local treatment. Therefore, we con-

ducted a systematic review and meta-analysis to evaluate local re-

lapse-free survival (LFS), overall survival (OS), regional relapse-free 

survival (RFS), and distant metastasis-free survival (DFS) of patients 

with TNBC treated with BCS plus RT.

Methods

Data Sources and Searches
From inception to March 31, 2014, MEDLINE and EMBASE were searched 

by 2 independent investigators. The search strategy used the terms ‘triple nega-

tive breast cancer’, ‘breast conservation surgery’, and ‘radiotherapy’. Reference 

lists of original and review articles were double checked to identify additional 

relevant studies. No language restrictions were imposed.

Study Selection and Quality Assessment
For inclusion, studies had to fulfil the following criteria: i) cohort design; ii) 

complete data on estrogen receptor (ER), progesterone receptor (PR), and 

human epidermal growth factor receptor 2 (HER2); iii) exact reporting of end-
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Summary
Background: The aim of this study was to compare the 
efficacy of breast conservation surgery (BCS) followed 
by radiotherapy (RT) in triple negative breast cancer 
(TNBC) versus non-TNBC. Methods: We searched the 
MEDLINE and EMBASE databases from inception 
through March 31, 2014, using search terms related to 
TNBC, BCS, and RT. Studies comparing the efficacy of 
BCS followed by RT in TNBC versus non-TNBC were re-
viewed. Results: 5 studies including 2,922 non-TNBC and 
510 TNBC cases were selected. The overall quality of in-
cluded studies was deemed moderate to high. Com-
pared with non-TNBC, the pooled relative risk of 5-year 
local relapse-free survival was 1.315 (95% confidence in-
terval (CI) 0.967–1.789; p = 0.008) for TNBC, and that of 
5-year overall survival, regional relapse-free survival, 
and distant metastasis-free survival was 1.929 (95% CI 
1.392–2.674; p = 0.000), 3.052 (95% CI 1.629–5.715; p = 
0.000), and 2.407 (95% CI 1.910–3.034; p = 0.000), respec-
tively. Conclusion: The local control rate of TNBC treated 
with BCS plus RT is similar to that of non-TNBC.

© 2015 S. Karger GmbH, Freiburg

Introduction

Breast conservation surgery (BCS) followed by radiotherapy (RT) 

has been considered the standard treatment for early breast cancer 

patients. Previous studies demonstrated that BCS plus RT signifi-
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points (relapse-free survival was defined as time from diagnosis to first relapse, 

local recurrence, regional recurrence, or distant metastasis, and OS as the time 

until death); and iv) at least 1 outcome report of LFS, OS, RFS and DFS, or suf-

ficient information to calculate them. Study selection and data extraction were 

conducted independently by 2 investigators. Differences were resolved by dis-

cussion with a third investigator. Our systematic review was conducted accord-

ing to the meta-analysis of observational studies in epidemiology (MOOSE) 

guidelines [21]. Quality assessment was performed according to the criteria rec-

ommended by Hayden et al. [22]. 

Statistical Analysis
Heterogeneity tests and sensitivity analysis were performed to investigate 

the sources of heterogeneity in relative risk. Cochran Q test and I2 statistics 

were used to assess heterogeneity among studies [23]. For Q test, p < 0.05 indi-

cates presence of heterogeneity; for I2 statistics, I2 > 50% indicates severe heter-

ogeneity. Publication bias was evaluated using a funnel plot of a trial’s effect size 

against the standard error [24, 25]. All statistical analyses were performed using 

STATA version 12.0 (STATA, College Station, TX, USA).

Results

Literature Characteristics
The process of evaluating articles for inclusion is depicted in 

figure 1. In total, 1,182 titles were reviewed, 5 studies [14, 15, 18–

20] including 2,922 non-TNBC and 510 TNBC cases were selected. 

The characteristics of included studies are summarized in supple-

mental table 1 A–C (www.karger.com/?DOI=441436). When com-

pared with non-TNBC cases, patients with TNBC were younger at 

diagnosis and had a larger tumor size. In addition, TNBC cases 

were more frequently high grade and were more likely to receive 

chemotherapy. However, lymph node positivity was not signifi-

cantly different.

Quality Assessment
On methodology and reported data, the overall quality of in-

cluded studies was deemed moderate to high (supplemental 

table 2 A–C; www.karger.com/?DOI=441436). ER and PR status were 

obtained through immunohistochemistry (IHC) in all studies. For 

ER and PR, receptor positivity was based on more than 10% of cells 

testing positive according to Haffty et al. [18] and at least 1% of cells 

testing positive according to Barbieri et al. [19]. The remaining 3 

studies did not define clear cutoffs for positivity of ER and PR. HER2 

status was obtained through IHC in 2 studies [14, 18], and IHC/flu-

orescent in situ hybridization (FISH) in 3 studies [15, 19, 20]. Dur-

ing the study period of Solin et al. [14], the currently accepted sys-

tem of scoring HER2 expression as 0, 1+, 2+, or 3+ was not generally 

used. Rather HER2 expression was primarily reported as positive or 

negative. HercepTestTM (Dako, Glostrup, Denmark) scores of 2+ 

and 3+ were considered to indicate HER2 positivity by Haffty et al. 

[18] because this was the accepted classification scheme at the time 

of clinical treatment. HER2 was considered negative when 0 or 1+, 

or positive when 3+ on IHC. If tests revealed a 2+ value, FISH was 

conducted. However, no cutoffs were reported by Barbieri et al. [19]. 

A positive HER2 marker was defined as IHC identification of 3+ 

and/or amplified (ratio >  2.0) expression of HER2 on FISH for 

Gangi et al. [20] and Zaky et al. [15]. Classification of ER, PR, and 

HER2 status in all studies was based on IHC and/or FISH but not on 

genotype evaluation. Local and regional recurrences were defined as 

recurrent tumor developing in the ipsilateral breast (local recur-

rence) or regional lymph nodes (regional recurrence). Distant me-

tastasis was defined as distant relapses. For OS, death from any cause 

was scored as failure. Local and regional relapses were defined as a 

histologically documented relapse in the ipsilateral breast or regional 

nodes in 2 studies [18, 19]. In another 2 studies [14, 15], relapse was 

defined as a clinically, radiologically, and/or histologically docu-

mented relapse. Distant metastasis was clinically and/or radiograph-

ically documented relapse, and death was assessed by medical re-

cord. Gangi et al. [20] did not report an exact explanation of the end 

points. Time of follow-up in all studies was longer than 3 years 

which is sufficient for TNBC due to the increased risk of recurrence 

within the first 3 years; however, for non-TNBC this period is not 

sufficient to assess recurrences and metastasis.

Meta-Analysis
Treatment outcomes are shown in table  1. 4 studies directly 

provided LFS, OS, RFS, and DFS. We calculated LFS and RFS using 

the information provided by Barbieri et al. [19] who reported local-

regional relapse-free survival only. OS could not be calculated for 

the study of Gangi et al. [20] due to insufficient data. Compared 

with non-TNBC, the pooled relative risk (RR) of 5-year LFS was 

1.315 (95% confidence interval (CI) 0.967–1.789; p = 0.008) for 

TNBC, and that of 5-year OS, RFS, and DFS was 1.929 (95% CI 

1.392–2.674; p = 0.000), 3.052 (95% CI 1.629–5.715; p = 0.000), and 

2.407 (95% CI 1.910–3.034; p = 0.000), respectively (table  2 and 

supplemental fig. 1 A–D; www.karger.com/?DOI=441436). Sensi-

tivity analysis indicated that the pooled RR was stable (fig. 2 and 

supplemental fig. 1; www.karger.com/?DOI=441436).
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Fig. 1. Flowchart of study selection.
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Heterogeneity Assessment and Publication Bias
According to the L’Abbe plot and Galbraith plot, there was little 

heterogeneity among the studies. We further detected p (Q) and I2, 

and found a small degree of heterogeneity. In subgroup analysis, 

slight heterogeneity was found in the IHC subgroup. Heterogene-

ity might result from potential misclassification of TNBC or non-

TNBC by IHC-assessed HER2. Slight asymmetry was found in the 

funnel plot, suggesting a small publication bias. The p value for 

Begg’s adjusted rank correlation test was 0.221, and that for Egger’s 

regression asymmetry test was 0.067, suggesting a low probability 

of publication bias.

Discussion

Multiple studies have indicated that TNBC is associated with a 

poor prognosis. TNBC is more likely than non-TNBC to recur lo-

cally [11] and metastasize to lung and brain. The aggressive nature 

of TNBC may exclude such patients from BCS under the assump-

tion that more extensive treatment would provide better effects. 

Our systematic review qualitatively assessed the quality of related 

studies, and quantitatively assessed the efficacy of BCS plus RT 

treatment in TNBC versus non-TNBC. Our meta-analysis showed 

that TNBC was associated with an equal risk with regard to 5-year 

local control, but worse RFS, DFS, and OS compared with non-

TNBC. The pooled RR of LFS indicated that BCS plus RT is a via-

ble option for TNBC. However, the high RR of RFS is an unex-

pected finding. Lacking the necessary information regarding supr-

aclavicular, axillary, and internal mammary lymph node irradia-

Study [ref.] Subgroup OS, % LFS, % RFS, % DFS, %

Haffty et al. [18] TNBC 80.00 83.00  94.00 68.00

non-TNBC 89.00 83.00  99.00 83.00

Solin et al. [14] TNBC 88.00 95.00  99.00 85.00

non-TNBC 94.00 98.00 100.00 95.00

Zaky et al. [15] TNBC 87.90 88.00  85.00 85.00

non-TNBC 95.00 96.00  96.30 96.00

Barbieri et al. [19] TNBC 80.60 95.60 100.00 68.40

non-TNBC 90.30 97.10 100.00 87.30

Gangi et al. [20] TNBC NC 95.30  98.70 91.00

non-TNBC NC 97.84  98.89 97.22

OS = Overall survival; LFS = local relapse-free survival; RFS = regional relapse-free survival; DFS = distant 

metastasis-free survival; TNBC = triple negative breast cancer; NC = not clear.

Table 1. 5-year outcomes of included studies

Table 2. Pooled relative risks (RRs) and heterogeneity of the meta-analysis

Outcomes

(5-year)

Pooled results Heterogeneity

RR (95% CI) p (RR) p (Q) I2 (%)

LFS 1.315

(0.967–1.789)

0.080 0.353 9.400

IHC 1.111

(0.727–1.696)

0.626 0.241 27.400

IHC/FISH 1.600

(1.019–2.511)

0.041 0.444 0.000

OS 1.929

(1.392–2.674)

0.000 0.965 0.000

IHC 1.864

(1.271–2.736)

0.001 0.778 0.000

IHC/FISH 2.133

(1.148–3.965)

0.017 0.785 0.000

RFS 3.052

(1.629–5.715)

0.000 0.231 33.100

IHC 6.179

(2.020–18.895)

0.001 0.584 0.000

IHC/FISH 2.049

(0.924–4.547)

0.078 0.133 55.800

DFS 2.407

(1.910–3.034)

0.000 0.334 12.600

IHC 2.074

(1.526–2.819)

0.000 0.223 32.700

IHC/FISH 2.978

(2.088–4.249)

0.000 0.612 0.000

OS = Overall survival; LFS = local relapse-free survival; RFS = regional relapse-

free survival; DFS = distant metastasis-free survival; CI = confidence interval; 

IHC = immunohistochemistry; FISH = fluorescent in situ hybridization;  

Q = Cochran Q test; I2 = I-squared.

Fig. 2. Sensitivity analysis of included studies.
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tion and lymph node dissection, it was difficult to explain this 

observation. The higher 5-year OS compared to 5-year DFS for 

TNBC was another unexpected finding. The interpretation re-

mained debatable given the relatively small number of TNBC and 

the retrospective nature of the included studies.

The current systematic review had some advantages. First, the 

retrospective cohort studies included were of moderate to high 

quality with all articles adjusting for key confounding variables. 

Thus inherent weakness due to potential confounding factors was 

minimized in all observational studies and meta-analyses. Second, 

little heterogeneity and only slight publication biases were ob-

served in the studies included in our meta-analysis. 

However, possible limitations of our meta-analysis must be con-

sidered. First, in retrospective cohort studies, exclusion of potential 

biases was difficult. Studies included in our systematic review varied 

in ascertainment of HER2 status, study population, age, and chem-

otherapy. Hence, confounding factors could be inherent in the in-

cluded studies. We attempted to manage this heterogeneity with 

appropriate meta-analytic techniques but failed due to insufficient 

data. Second, only 5 studies were included in our systematic review, 

and the sample of TNBC was substantial. These aspects may signifi-

cantly reduce the statistical power of the analysis. Third, funnel plot 

and parameters of the Begg’s/Egger’s test may be inappropriate to 

estimate publication bias among 5 included studies. The methodol-

ogies of publication bias assessment used in the current study may 

therefore have brought about inaccurate results.

Conclusion

The current meta-analysis indicates that TNBC treated with 

BCS followed by RT showed a similar local control rate but worse 

RFS, DFS, and OS compared to non-TNBC. Hence, TNBC should 

not be considered for non-conservative surgery. Further large pro-

spective cohort-designed or randomized clinical trials on this issue 

should be performed to verify the results.

Disclosure Statement

The authors declare that they have no competing interests.

Supplemental Material

Supplemental Table 1. A Basic study characteristics; B Study treat-

ment; C Surgery and radiotherapy in the studies

Supplemental Table 2. A, B Study quality; C Quality assessment

Supplemental Fig. 1. A Pooled relative risks (RRs) of 5-year local re-

lapse-free survival (LFS) of triple negative breast cancer (TNBC) versus non-

TNBC; B Pooled RRs of 5-year overall survival (OS) of TNBC versus non-

TNBC; C Pooled RRs of 5-year regional relapse-free survival (RFS) of TNBC 

versus non-TNBC; D Pooled RRs of 5-year distant metastasis-free survival 

(DFS) of TNBC versus non-TNBC.

References
 1 No authors listed: Favourable and unfavourable effects 

on long-term survival of radiotherapy for early breast 

cancer: an overview of the randomised trials. Early 

Breast Cancer Trialists’ Collaborative Group. Lancet 

2000; 355: 1757–1770.

 2 Clarke M, Collins R, Darby S, et al.; Early Breast Can-

cer Trialists' Collaborative Group (EBCTCG): Effects 

of radiotherapy and of differences in the extent of sur-

gery for early breast cancer on local recurrence and 15-

year survival: an overview of the randomised trials. 

Lancet 2005; 366: 2087–2106.

 3 Darby S, McGale P, Correa C, et al.; Early Breast Can-

cer Trialists' Collaborative Group (EBCTCG): Effect of 

radiotherapy after breast-conserving surgery on 10-

year recurrence and 15-year breast cancer death: meta-

analysis of individual patient data for 10,801 women in 

17 randomised trials. Lancet 2011; 378: 1707–1716.

 4 Perou CM, Sørlie T, Eisen MB, et al.: Molecular portraits 

of human breast tumours. Nature 2000; 406: 747–752.

 5 Sørlie T: Molecular portraits of breast cancer: tumour 

subtypes as distinct disease entities. Eur J Cancer 2004; 

40: 2667–2675.

 6 Sørlie T, Perou CM, Tibshirani R, et al.: Gene expres-

sion patterns of breast carcinomas distinguish tumor 

subclasses with clinical implications. Proc Natl Acad 

Sci U S A 2001; 98: 10869–10874.

 7 Tischkowitz M, Brunet JS, Bégin LR, et al.: Use of im-

munohistochemical markers can refine prognosis in 

triple negative breast cancer. BMC Cancer 2007; 7: 134.

 8 Cheang MC, Voduc D, Bajdik C, et al.: Basal-like breast 

cancer defined by five biomarkers has superior prog-

nostic value than triple-negative phenotype. Clin Can-

cer Res 2008; 14: 1368–1376.

 9 Dent R, Trudeau M, Pritchard KI, et al.: Triple-nega-

tive breast cancer: clinical features and patterns of re-

currence. Clin Cancer Res 2007; 13: 4429–4434.

10 Liedtke C, Mazouni C, Hess KR, et al.: Response to 

neoadjuvant therapy and long-term survival in pa-

tients with triple-negative breast cancer. J Clin Oncol 

2008; 26: 1275–1281.

11 Voduc KD, Cheang MC, Tyldesley S, et al.: Breast can-

cer subtypes and the risk of local and regional relapse. J 

Clin Oncol 2010; 28: 1684–1691.

12 Panoff JE, Hurley J, Takita C, et al.: Risk of locore-

gional recurrence by receptor status in breast cancer 

patients receiving modern systemic therapy and post-

mastectomy radiation. Breast Cancer Res Treat 2011; 

128: 899–906.

13 Nguyen PL, Taghian AG, Katz MS, et al.: Breast cancer 

subtype approximated by estrogen receptor, progester-

one receptor, and HER-2 is associated with local and 

distant recurrence after breast-conserving therapy. J 

Clin Oncol 2008; 26: 2373–2378.

14 Solin LJ, Hwang WT, Vapiwala N: Outcome after breast 

conservation treatment with radiation for women with 

triple-negative early-stage invasive breast carcinoma. 

Clin Breast Cancer 2009; 9: 96–100.

15 Zaky SS, Lund M, May KA, et al.: The negative effect of 

triple-negative breast cancer on outcome after breast-

conserving therapy. Ann Surg Oncol 2011; 18: 2858–

2865.

16 Millar EK, Graham PH, O’Toole SA, et al.: Prediction 

of local recurrence, distant metastases, and death after 

breast-conserving therapy in early-stage invasive breast 

cancer using a five-biomarker panel. J Clin Oncol 2009; 

27: 4701–4708.

17 Freedman GM, Anderson PR, Li T, Nicolaou N: Lo-

coregional recurrence of triple-negative breast cancer 

after breast-conserving surgery and radiation. Cancer 

2009; 115: 946–951.

18 Haffty BG, Yang Q, Reiss M, et al.: Locoregional re-

lapse and distant metastasis in conservatively managed 

triple negative early-stage breast cancer. J Clin Oncol 

2006; 24: 5652–5657.

19 Barbieri V, Sanpaolo P, Genovesi D: Prognostic impact 

of triple negative phenotype in conservatively treated 

breast cancer. Breast J 2011; 17: 377–382.

20 Gangi A, Chung A, Mirocha J, et al.: Breast-conserving 

therapy for triple-negative breast cancer. JAMA Surg 

2014; 149: 252–258.

21 Stroup DF, Berlin JA, Morton SC, et al.: Meta-analysis 

of observational studies in epidemiology: a proposal 

for reporting. Meta-analysis Of Observational Studies 

in Epidemiology (MOOSE) group. JAMA 2000; 283: 

2008–2012.

22 Hayden JA, Cote P, Bombardier C: Evaluation of the 

quality of prognosis studies in systematic reviews. Ann 

Intern Med 2006; 144: 427–437.

23 Higgins JP, Thompson SG: Quantifying heterogeneity 

in a meta-analysis. Stat Med 2002; 21: 1539–1558.

24 Begg CB, Mazumdar M: Operating characteristics of a 

rank correlation test for publication bias. Biometrics 

1994; 50: 1088–1101.

25 Egger M, Davey Smith G, Schneider M, Minder C: Bias 

in meta-analysis detected by a simple, graphical test. 

BMJ 1997; 315: 629–634.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (eciRGB v2)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /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 false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /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 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /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
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 150
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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 (ISO Coated v2 \050ECI\051)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /DEU <>
  >>
  /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 (ISO Coated v2 \(ECI\))
      /DestinationProfileSelector /WorkingCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.000 842.000]
>> setpagedevice


