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Data bases screened
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1. Curigliano G, Burstein HJ, P Winer E, et al. Panel Members of the St. Gallen International Expert Consensus on the Primary
Therapy of Early Breast Cancer 2017. De-escalating and escalating treatments for early-stage breast cancer: the St. Gallen
International Expert Consensus Conference on the Primary Therapy of Early Breast Cancer 2017. Ann Oncol. 2019 Jan 9. doi:
10.1093/annonc/mdy537. [Epub ahead of print]

2. ABC3: Cardoso F, Costa A, Senkus E et al. 3rd ESO-ESMO international consensus guidelines for Advanced Breast Cancer (ABC 3).
Breast. 2017 Feb;31:244-259.

NCCN 2016: www.nccn.org

4. ASCO 2016: Harris LN, Ismaila N, McShane LM et al. Use of Biomarkers to Guide Decisions on Adjuvant Systemic Therapy for
Women With Early-Stage Invasive Breast Cancer: American Society of Clinical Oncology Clinical Practice Guideline. J Clin Oncol.
2016 Apr 1;34(10):1134-50.



1. Clark GM et al. Prognostic and predictive factors. In: Diseases of the breast, 2nd edition: Seiten 489-514. Harris JR, Lippmann ME,
Morrow M, Osborne CK (Hrsg). Lippincott-Raven Publishers, Philadelphia 2000.

2. Harbeck N, Gnant M. Breast cancer. Lancet. 2016 Nov 16. pii: S0140-6736(16)31891-8.
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Definition

A Prognostic Factor* is any parameter available at the
time of interest (e.g. primary diagnosis) that correlates
with disease-free or overall survival, in the absence of any
therapy and, as a result, is able to correlate with the
natural history of the disease.

A Predictive Factor is any parameter associated with
response to a given therapy.

* As mentioned in this context represent markers of BC recurrence
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“Low absolute risk implies
low absolute benefit”
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Early Breast Cancer Trialists' Collaborative Group (EBCTCG), Lancet 379: 432-444, 2012

1. Peto, R., Davies, C., Godwin, J., et al. 2012. Comparisons between different polychemotherapy regimens for early breast cancer:
meta-analyses of long-term outcome among 100,000 women in 123 randomised trials. Lancet 379, 432—-444. doi:10.1016/50140-

6736(11)61625-5.
2. Nielsen T, Jensen B, et al High risk premenopausal luminal A breast cancer patients derive no benefit from adjuvant
chemotherapy: results from DBCG77B, SABCS 201551-08
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= Prospectively planned statistical evaluation (primary goal)
= Validation of clinical significance according to
= ,Oxford Level of Evidence (LoEOx2001)" criteria and ,,Grades of
Recommendation (GR)“
= ,Grades of Recommendation (GR)" as well as modified LoE criteria for the use
in archived specimen (LoE2009) and category of tumor marker study (CTS)

= Clinical relevance for treatment decisions
www.ago-online.de
1 Simon et al, J Natl Cancer Inst 101: 1446-1452, 2009
2 Febbo et al, ] Natl Compr Canc Netw 9 Suppl 5: 51-32, 2011
3 McShane, Hayes, J Clin Oncol 30: 4223 — 4232, 2012

. Febbo PG, Ladanyi M, Aldape KD, et al. (2011) NCCN Task Force report: Evaluating the clinical utility of tumor markers in oncology.
J Natl Compr Canc Netw 9 Suppl 5: S1-32; quiz S33.

Hayes DF, Bast RC, Desch CE et al. (1996) Tumor marker utility grading system: a framework to evaluate clinical utility of tumor
markers. J. Natl. Cancer Inst. 88 (20): 1456—1466.

. Jeremy Howick, lain Chalmers, Paul Glasziou, et al. Explanation of the 2011 Oxford Centre for Evidence-Based Medicine (OCEBM)

Levels of Evidence (Background Document). Oxford Centre for Evidence-Based Medicine.

McShane LM, Altman DG, Sauerbrei W et al. (2005) Reporting recommendations for tumor marker prognostic studies. J. Clin.
Oncol. 23 (36): 9067—9072. Available: doi:10.1200/JC0.2004.01.0454.

McShane LM, Hayes DF (2012) Publication of tumor marker research results: the necessity for complete and transparent
reporting. J. Clin. Oncol. 30 (34): 4223—-4232. Available: doi:10.1200/JC0.2012.42.6858.

Simon RM, Paik S, Hayes DF (2009) Use of archived specimens in evaluation of prognostic and predictive biomarkers. J. Natl.
Cancer Inst. 101 (21): 1446-1452. Available: doi:10.1093/jnci/djp335.
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Category A B C D
Element Prospective Prospective using archived samples Prospective/ Retrospective/ observational
observational
Clinical trial Prospective controlled trial Prospective trial not designed to address tumor marker, but Prospective 2 to study
(=] ey treatment snd
marker i ictive marker dictated
randomized controlled trial [PRCT)
treated, treated, in clinical trial in registry, but o prospective stipulation of treatment or
data and followed in PCT and, especially if a predictive utility is considered, a PRCT treatment and foll data collected by
addressing the treatment of interest ratrospective chart review
processed, ed, sed,and i
processing, and archival | and assayed i withna
i real time Assayed after izl completion
statistical design and Study powered to address Study powered o address therapeutic question and Study not prospectively powered at all. Study not prospectively powered at all.
analysis quastion | undarpowarad to address tumor marker question i
daing assays d e plan for marker question
validation Result unfikely to be play of Result more ikely to be play of chance that A but less likely Result very likely to be play of chance Result very likely to be play of chance
chance than ¢
i p Requires subsequent ualidation
- sudie Requires subsequentwalidation studies
not required

Simon, Paik, Hayes, ) Natl Cancer Inst 101: 1446-1452, 2009

McShane LM, Hayes DF. Publication of tumor marker research results: the necessity for complete and transparent reporting. J.

Clin. Oncol. 2012; 30(34): 4223 — 4232

Simon RM, Paik S, Hayes DF. Use of archived specimens in evaluation of prognostic and predictive biomarkers. J. Natl. Cancer Inst.

2009; 101(21): 1446 — 1452
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One or more with consistent results

None or inconsistent results

2 or more with consistent results

O|l0|m | m| >

None or 1 with consistent results or inconsistent results

A 2 Not applicable because LOE IV and V studies will never be

satisfactory for determination of medical utility

www.ago-online.de

Simon, Paik, Hayes, ) Natl Cancer Inst 101: 1446-1452, 2009

McShane LM, Hayes DF. Publication of tumor marker research results: the necessity for complete and transparent reporting. J.
Clin. Oncol. 2012; 30(34): 4223 — 4232

Simon RM, Paik S, Hayes DF. Use of archived specimens in evaluation of prognostic and predictive biomarkers. J. Natl. Cancer Inst.
2009; 101(21): 1446 — 1452



A Requirements for a Marker-Based

E > Test to Reach Level IB Evidence

chcoe v = 1. Adequate amounts of archived specimen must be available from

in der DKG 8.V enough patients from a prospective trial ... for analyses to have adequate
Guidelines Breast statistical power and for the patients included in the evaluation to be
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clearly representative of the patients in the trial.

= 2. The marker-based test should be analytically and preanalytically
validated for use with archived specimens.

= 3. The plan for marker evaluation should be completely specified in
writing before the performance of marker assays on archived specimens
and should be focused on evaluation of a single completely defined
marker-based test.

= 4, The results from archived specimens should be validated using
specimens from one or more similar, but separate, studies.

McShane & Hayes, J Clin Oncol 30: 4223-4232, 2012

www.ago-online.de

McShane LM, Hayes DF. Publication of tumor marker research results: the necessity for complete and transparent reporting. J.
Clin. Oncol. 2012; 30(34): 4223 — 4232

Simon RM, Paik S, Hayes DF. Use of archived specimens in evaluation of prognostic and predictive biomarkers. J. Natl. Cancer Inst.
2009; 101(21): 1446 — 1452
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i Prognostic Factors |
E > in Early Breast Cancer
¥ Oxford
ety Factor LoEgen;  GR AGO
in der DKG &V = Tumor size la A ++
Suide\in;ggc:ast = Nodal status 1a A ++
: = Distant metastasis 1a B ++
= Histological tumor type (colloid, mucinous,
tubular etc.) 2b B +
= Grade (Elston & Ellis) 2a B ++
" Age 2a B ++
= Peritumoral lymphatic vessel and vascular 2 B
invasion (L1 V1) +
= pCR after NACT* in (luminal-B-like, HER2+, TN) 1a A ++
* Increased risk of recurrence in invas.-lob. 220 B 4/
www.ago-online.de _SUbtype’ CT3/4’ N+
= Obesity (BMI > 30 kg/m?) 1b B
= Margins (Resection status) la A
* NACT = Neoadjuvant Chemotherapy

Harris LN, Ismaila N, McShane LM et al.: Use of Biomarkers to Guide Decisions on Adjuvant Systemic Therapy for Women With
Early-Stage Invasive Breast Cancer: American Society of Clinical Oncology Clinical Practice Guideline. J Clin Oncol. 2016 Apr
1;34(10):1134-50.

Febbo PG, Ladanyi M, Aldape KD, et al. (2011) NCCN Task Force report: Evaluating the clinical utility of tumor markers in oncology.
J Natl Compr Canc Netw 9 Suppl 5: S1-32; quiz S33.

Coates AS, Winer EP, Goldhirsch A, et al. Tailoring therapies--improving the management of early breast cancer: St Gallen
International Expert Consensus on the Primary Therapy of Early Breast Cancer 2015. Ann Oncol. 2015 Aug;26(8):1533-46.

Statement: Obesity

1.

2.

D. S. M. Chan et al. Body mass index and survival in women with breast cancer—systematic literature review and meta-analysis of
82 follow-up studies Ann Oncol. Oct 2014; 25(10): 1901-1914. Published online Apr 27, 2014. doi: 10.1093/annonc/mdu042
PMCID: PMC4176449.

Xia X, Chen W, Li J et al. Body mass index and risk of breast cancer: a nonlinear dose-response meta-analysis of prospective
studies. Sci Rep. 2014 Dec 15;4:7480. doi: 10.1038/srep07480.



3. Houssami, N., et al., The association of surgical margins and local recurrence in women with early-stage invasive breast cancer
treated with breast-conserving therapy: a meta-analysis. Ann Surg Oncol, 2014. 21(3): p. 717-30.

pCR after NACT

1. Huober J, Schneeweiss A, Blohmer J-U, et al. Factors predicting relapse in early breast cancer patients with a pathological complete
response after neoadjuvant therapy — Results of a pooled analysis based on the GBG meta-database, SABCS 2018; P2-08-01




Me
Reproducibility
>
A0 1Y i = ER/PR: concordance central vs local is high
in der OKG & v (97%; Plan B, SABCS 2014)
Sukellses/Ersac = Grading: concordance central vs local is 68%
(PlanB, JCO 2016)
= HER2: frequency of false-positive test results 6%
(ASCO /CAP ICO 2013)
= Impact of routine pathologic review in NO BC: 20% changes :
grading 40%, LVI 26%, N 15%, margin 12% (JCO 2012)
= pNO from MIRROR study: pNO was upstaged in 22%,
in central pathology review (Ann Oncol 2012)
www.ago-online. de = Inter- and intraobserver variability in measurement of
ki-67 is high (J Nat. Cancer Institute 2011)

Dowsett M, Nielsen TO, A'Hern R, et al: Assessment of Ki67 in breast cancer: recommendations from the International Ki67 in
Breast Cancer working group. J Natl Cancer Inst 2011, 103(22):1656-1664.

Hammond, M.E.H., Hayes, D.F., Dowsett, M., et al. 2010. American Society of Clinical Oncology/College Of American Pathologists
guideline recommendations for immunohistochemical testing of estrogen and progesterone receptors in breast cancer. J. Clin.
Oncol. 28, 2784-2795.

Sloane, J.P., Amendoeira, I., Apostolikas, N., et al. 1999. Consistency achieved by 23 European pathologists from 12 countries in
diagnosing breast disease and reporting prognostic features of carcinomas. European Commission Working Group on Breast
Screening Pathology. Virchows Arch. 434, 3-10.

Vestjens, J.H.M.J., Pepels, M.J., Boer, M. de, et al. 2012. Relevant impact of central pathology review on nodal classification in
individual breast cancer patients. Ann. Oncol. 23, 2561-2566.

Kennecke, H.F., Speers, C.H., Ennis, C.A., et al. 2012. Impact of routine pathology review on treatment for node-negative breast
cancer. J. Clin. Oncol. 30, 2227-2231.

Wolff AC, Hammond ME, Hicks DG, et al.: Recommendations for human epidermal growth factor receptor 2 testing in breast
cancer: American Society of Clinical Oncology/College of American Pathologists clinical practice guideline update. J Clin Oncol

10



2013, 31(31):3997-4013.
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Neo Critical Issues

E > Regarding LoEs for Biomarkers
chcoe v It needs to be emphasized that the levels of evidence obtained by
inder DKG ev. Oxford-criteria and CTS-criteria cannot be directly compared.
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The prospectively-planned retrospective validation of a biomarker
(CTS level 1) may be biased by an insufficient
number of clinical trial samples used for the biomarker analysis.

This sample collection may not represent the reported outcome of the
clinical trial. An optimal percentage of sample needed from clinical trials
needed for optimal biomarker validation has not yet been established *

www.ago-online.de

* Simon, Paik, Hayes, J Natl Cancer Inst 101: 1446—-1452, 2009

ER/PR

1. Hammond, M.E.H., Hayes, D.F., Dowsett, M., et al. 2010. American Society of Clinical Oncology/College Of American Pathologists
guideline recommendations for immunohistochemical testing of estrogen and progesterone receptors in breast cancer. J. Clin.
Oncol. 28, 2784-2795.

HER2

1. Ross, J.S., Slodkowska, E.A., Symmans, W.F., et al. 2009. The HER-2 receptor and breast cancer: ten years of targeted anti-HER-2
therapy and personalized medicine. Oncologist 14, 320—-368.

2. Slamon, D.J., Clark, G.M., Wong, S.G et al. 1987. Human breast cancer: correlation of relapse and survival with amplification of the
HER-2/neu oncogene. Science 235, 177-182.

3. Wolff AC, Hammond ME, Hicks DG, et al: Recommendations for human epidermal growth factor receptor 2 testing in breast
cancer: American Society of Clinical Oncology/College of American Pathologists clinical practice guideline update. J Clin Oncol
2013, 31(31):3997-4013.

11
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Cheang, M.C.U., Chia, S.K., Voduc, D.,et al. 2009. Ki67 index, HER2 status, and prognosis of patients with luminal B breast cancer. J.
Natl. Cancer Inst. 101, 736—750.

Dowsett, M., Nielsen, T.O., A'Hern, R., et al. 2011. Assessment of Ki67 in breast cancer: recommendations from the International
Ki67 in Breast Cancer working group. J. Natl. Cancer Inst. 103, 1656-1664.

Fasching, P.A., Heusinger, K., Haeberle, L. et al. 2011. Ki67, chemotherapy response, and prognosis in breast cancer patients
receiving neoadjuvant treatment. BMC Cancer 11, 486.

Coates AS, Winer EP, Goldhirsch A, et al. Tailoring therapies--improving the management of early breast cancer: St Gallen
International Expert Consensus on the Primary Therapy of Early Breast Cancer 2015. Ann Oncol. 2015 Aug;26(8):1533-46.

Luporsi, E., André, F., Spyratos, F., et al. 2012. Ki-67: level of evidence and methodological considerations for its role in the clinical
management of breast cancer: analytical and critical review. Breast Cancer Res. Treat. 132, 895-915.

Urruticoechea, A., Smith, |.E. & Dowsett, M. 2005. Proliferation marker Ki-67 in early breast cancer. J. Clin. Oncol. 23, 7212-7220.

Varga, Z., Diebold, J., Dommann-Scherrer, C., et al. 2012. How reliable is Ki-67 immunohistochemistry in grade 2 breast carcinomas?
A QA study of the Swiss Working Group of Breast- and Gynecopathologists. PLoS ONE 7, e37379.

Viale, G., Giobbie-Hurder, A., Regan, M.M.,, et al. 2008a. Prognostic and predictive value of centrally reviewed Ki-67 labeling index in
postmenopausal women with endocrine-responsive breast cancer: results from Breast International Group Trial 1-98 comparing
adjuvant tamoxifen with letrozole. J. Clin. Oncol. 26, 5569-5575.

Viale, G., Regan, M.M., Mastropasqua, M.G., et al. 2008b. Predictive value of tumor Ki-67 expression in two randomized trials of
adjuvant chemoendocrine therapy for node-negative breast cancer. J. Natl. Cancer Inst. 100, 207-212.

Post-treatment Ki-67

1.

Dowsett M, Smith IE, Ebbs SR, et al: Prognostic Value of Ki67 Expression After Short-Term Presurgical Endocrine Therapy for Primary
Breast Cancer. Journal of the National Cancer Institute 99:167-170, 2007

Ellis MJ, Tao Y, Luo J, et al: Outcome Prediction for Estrogen Receptor-Positive Breast Cancer Based on Postneoadjuvant Endocrine
Therapy Tumor Characteristics. J. Natl. Cancer Inst. 100:1380-1388, 2008

11



3. Ellis M, Luo J, Tao Y, et al: Tumor Ki67 Proliferation Index within 4 Weeks of Initiating Neoadjuvant Endocrine Therapy for Early
Identification of Non-Responders. Cancer Res 69, 2010

4. DeCensi A, Guerrieri-Gonzaga A, Gandini S, et al: Prognostic significance of Ki-67 labeling index after short-term presurgical
tamoxifen in women with ER-positive breast cancer. Annals of Oncology, 2010

uPA/PAI-1

1. Harris LN, Ismaila N, McShane LM et al. Use of Biomarkers to Guide Decisions on Adjuvant Systemic Therapy for Women With Early-
Stage Invasive Breast Cancer: American Society of Clinical Oncology Clinical Practice Guideline. J Clin Oncol. 2016 Apr 1;34(10):1134-
50.

2. Janicke, F., Prechtl, A., Thomssen, C., et al. 2001. Randomized adjuvant chemotherapy trial in high-risk, lymph node-negative breast
cancer patients identified by urokinase-type plasminogen activator and plasminogen activator inhibitor type 1. J. Natl. Cancer Inst.
93, 913-920.

3. Look, M.P, van Putten, W.L.J., Duffy, M.J,, et al. 2002. Pooled analysis of prognostic impact of urokinase-type plasminogen activator
and its inhibitor PAI-1 in 8377 breast cancer patients. J. Natl. Cancer Inst. 94, 116—-128.

4. Thomssen, C., Harbeck, N., Dittmer, J., et al. 2009. Feasibility of measuring the prognostic factors uPA and PAI-1 in core needle
biopsy breast cancer specimens. J. Natl. Cancer Inst. 101, 1028-1029. doi:10.1093/jnci/djp145.

5. Harbeck N, Schmitt M, Meisner C, et al. Ten-year analysis of the prospective multicentre Chemo-NO trial validates American Society
of Clinical Oncology (ASCO)-recommended biomarkers uPA and PAI-1 for therapy decision making in node-negative breast cancer
patients. Eur J Cancer. 2013 May;49(8):1825-35.

6. EttlJ, Klein E, Hapfelmeier A, et al. Decision impact and feasibility of different ASCO-recommended biomarkers in early breast

cancer: Prospective comparison of molecular marker EndoPredict and protein marker uPA/PAI-1. PLoS One. 2017 Sep
6;12(9):e0183917.

11
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E> in Early Breast Cancer
2AGO e V. Oxford
e 0" Factor LoEy 0GR AGO
cvemes " ER/PER 22 B +
= HER2 (IHC, FISH) 2b B +
= ER/PgR/HER2/ Ki-67 as surrogate
markers for molecular subtypes 2b B +
= uPA / PAl (Femtelle® ELISA) § in NO 1a A +
= Proliferation markers
= Ki-67 before, during or after treatment 1a B +
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5 Validated clinical data only available for this assay

ER/PR

1. Hammond, M.E.H., Hayes, D.F., Dowsett, M., et al. 2010. American Society of Clinical Oncology/College Of American Pathologists
guideline recommendations for immunohistochemical testing of estrogen and progesterone receptors in breast cancer. J. Clin.
Oncol. 28, 2784-2795.

HER2

1. Ross, J.S., Slodkowska, E.A., Symmans, W.F., et al. 2009. The HER-2 receptor and breast cancer: ten years of targeted anti-HER-2
therapy and personalized medicine. Oncologist 14, 320—-368.

2. Slamon, D.J., Clark, G.M., Wong, S.G. et al. 1987. Human breast cancer: correlation of relapse and survival with amplification of
the HER-2/neu oncogene. Science 235, 177-182.

3. Wolff AC, Hammond ME, Hicks DG, et al.: Recommendations for human epidermal growth factor receptor 2 testing in breast
cancer: American Society of Clinical Oncology/College of American Pathologists clinical practice guideline update. J Clin Oncol
2013, 31(31):3997-4013.

12
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10.

Cheang, M.C.U., Chia, S.K., Voduc, D. et al.: 2009. Ki67 index, HER2 status, and prognosis of patients with luminal B breast cancer. J.
Natl. Cancer Inst. 101, 736—750. d0i:10.1093/jnci/djp082.

Dowsett, M., Nielsen, T.O., A'Hern, R., et al. 2011. Assessment of Ki67 in breast cancer: recommendations from the International
Ki67 in Breast Cancer working group. J. Natl. Cancer Inst. 103, 1656-1664.

Fasching, P.A., Heusinger, K., Haeberle, L., et al. 2011. Ki67, chemotherapy response, and prognosis in breast cancer patients
receiving neoadjuvant treatment. BMC Cancer 11, 486.

Coates AS, Winer EP, Goldhirsch A, et al.: Tailoring therapies--improving the management of early breast cancer: St Gallen
International Expert Consensus on the Primary Therapy of Early Breast Cancer 2015. Ann Oncol. 2015 Aug;26(8):1533-46.

Luporsi, E., André, F., Spyratos, F., et al. 2012. Ki-67: level of evidence and methodological considerations for its role in the clinical
management of breast cancer: analytical and critical review. Breast Cancer Res. Treat. 132, 895-915.

Urruticoechea, A., Smith, |.E. & Dowsett, M. 2005. Proliferation marker Ki-67 in early breast cancer. J. Clin. Oncol. 23, 7212-7220..

Varga, Z., Diebold, J., Dommann-Scherrer, C. et al. 2012. How reliable is Ki-67 immunohistochemistry in grade 2 breast carcinomas? A
QA study of the Swiss Working Group of Breast- and Gynecopathologists. PLoS ONE 7, e37379.

Viale, G., Giobbie-Hurder, A., Regan, M.M.,, et al. 2008a. Prognostic and predictive value of centrally reviewed Ki-67 labeling index in
postmenopausal women with endocrine-responsive breast cancer: results from Breast International Group Trial 1-98 comparing
adjuvant tamoxifen with letrozole. J. Clin. Oncol. 26, 5569-5575.

Viale, G., Regan, M.M., Mastropasqua, M.G. et al. 2008b. Predictive value of tumor Ki-67 expression in two randomized trials of
adjuvant chemoendocrine therapy for node-negative breast cancer. J. Natl. Cancer Inst. 100, 207-212.

Petrelli, F., et al., Prognostic value of different cut-off levels of Ki-67 in breast cancer: a systematic review and meta-analysis of
64,196 patients. Breast Cancer Res Treat, 2015. 153(3): p. 477-91.

Post-treatment Ki-67

1.

Dowsett M, Smith IE, Ebbs SR, et al: Prognostic Value of Ki67 Expression After Short-Term Presurgical Endocrine Therapy for Primary
Breast Cancer. Journal of the National Cancer Institute 99:167-170, 2007

12



2. EllisMJ, Tao Y, Luo J, et al: Outcome Prediction for Estrogen Receptor-Positive Breast Cancer Based on Postneoadjuvant Endocrine
Therapy Tumor Characteristics. J. Natl. Cancer Inst. 100:1380-1388, 2008

3. Ellis M, Luo J, Tao Y, et al: Tumor Ki67 Proliferation Index within 4 Weeks of Initiating Neoadjuvant Endocrine Therapy for Early
Identification of Non-Responders. Cancer Res 69, 2010

4. DeCensi A, Guerrieri-Gonzaga A, Gandini S, et al: Prognostic significance of Ki-67 labeling index after short-term presurgical
tamoxifen in women with ER-positive breast cancer. Annals Oncol 2011 Mar;22(3):582-7.

uPA/PAI-1

1. Harris LN, Ismaila N, McShane LM, et al.: Use of Biomarkers to Guide Decisions on Adjuvant Systemic Therapy for Women With
Early-Stage Invasive Breast Cancer: American Society of Clinical Oncology Clinical Practice Guideline. J Clin Oncol. 2016 Apr
1;34(10):1134-50.

2. Janicke, F., Prechtl, A., Thomssen, C., et al. 2001. Randomized adjuvant chemotherapy trial in high-risk, lymph node-negative breast
cancer patients identified by urokinase-type plasminogen activator and plasminogen activator inhibitor type 1. J. Natl. Cancer Inst.
93, 913-920.

3. Look, M.P, van Putten, W.L.J., Duffy, M.J,, et al. 2002. Pooled analysis of prognostic impact of urokinase-type plasminogen activator
and its inhibitor PAI-1 in 8377 breast cancer patients. J. Natl. Cancer Inst. 94, 116—-128.

4. Thomssen, C., Harbeck, N., Dittmer, J et al.: 2009. Feasibility of measuring the prognostic factors uPA and PAI-1 in core needle biopsy
breast cancer specimens. J. Natl. Cancer Inst. 101, 1028-1029.

5. Harbeck N, Schmitt M, Meisner C, et al. Ten-year analysis of the prospective multicentre Chemo-NO trial validates American Society
of Clinical Oncology (ASCO)-recommended biomarkers uPA and PAI-1 for therapy decision making in node-negative breast cancer
patients. Eur J Cancer. 2013 May;49(8):1825-35.

6. EttlJ, Klein E, Hapfelmeier A, et al. Decision impact and feasibility of different ASCO-recommended biomarkers in early breast

cancer: Prospective comparison of molecular marker EndoPredict and protein marker uPA/PAI-1. PLoS One. 2017 Sep
6;12(9):e0183917.
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Commercially Available Molecular Tests

70 gene signature
(MammaPrint®) *

21 gene Recurrence score
(Oncotype DX®) *

8 gene signature
(Endopredict®) *

PAM 50
(Prosigna®)®

Provider

Agendia

Genomic Health

Sividon

NanoString

Type of assay

70-gene assay

21-gene recurrence score

11-gene assay

50-gene assay

Type of tissue

fresh frozen
(technical validation for FFPE
available)

FFPE

FFPE

FFPE

Technique Microarrays for RNA qRT-PCR q-RT-PCR Direct hybridization
Central lab yes yes no no
Indication and 5 prognostic :Jrog;osti: | profnostic |

. prognostic N pre-) postmenopausal postmenopausal
p°‘:;f'f;'°" N-/+, < 70 Jahre M;ﬁ?nl eated N-/+, ER+ HER2- N-/+, ER+ HER2-
L endocrine treated endocrine treated
Clinical . 5 . .
Validation

Registration

FDA clearance as “In Vitro
Diagnostic Multivariate Index
Assay (IVDMIA)«

CE-Mark

(fresh tissue and FFPE)

Clinical Laboratory Improvement
Amendments (CLIA) + College of
American Pathologists (CAP)-
accredited ref lab
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