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Definition
°ﬁ§,?:é,§’¢,_v_ A Prognostic Factors is associated with the probability of the course of the
i dor DKG V. disease (e.g. disease-free or progression-free survival, overall survival). The
Guidabnes Brean probability can be influenced by therapy.
A Predictive Factor is associated with the probability of the effect of a given
therapy.
www.age-online.de

Definition of Prognosis and Prediction

1. Hayes DF, Bast RC, Desch CE et al.:Tumor marker utility grading system: a framework to evaluate clinical utility of tumor markers. J
Natl Cancer Inst. 1996 Oct 16;88(20):1456-66.

2. McGuire WL, Clark GM. Prognostic factors and treatment decisions in axillary-node-negative breast cancer. N Engl J Med. 1992 Jun
25;326(26):1756-61.
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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

Early Breast Cancer Trialists' Collaborative Group (EBCTCG), Lancet 379: 432-444, 2012

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.

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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ﬂ Quality Criteria
“acoev. |« Biological hypothesis
i dor DKG e = Simple and standardized assessment method, quality assurance (QA) of

guneses | the test
= 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.age-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: $1-32, 2011
3 McShane, Hayes, ) 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.

. McGuire WL, Clark GM. Prognostic factors and treatment decisions in axillary-node-negative breast cancer. N Engl J Med. 1992 Jun
25;326(26):1756-61.

. 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:

. 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.

. 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.



AE| Early Breast Cancer (MO0) — eBC
ﬂ > Prognostic Factors |
: Oxford
SAGO e. V.
m DGGG eV, Factor LOEO:'_ZOOI GR AGO
M =  Tumor size - pT 1a A ++
Guidelnes Breast
Version 2022.1E = Axillary lymph node status - pN la A ++
Histological tumor type (mucinous, tubular etc.) 2b B ++
= Grade (Elston & Ellis) - G 2a B ++
=  Age 2a B 4t
Histologically proven peritumoral lymphatic vessel 1b B ++
and vascular invasion (L1 V1)
= pCR after NACT* in (luminal-B-like, HER2+, TN) la A -+
Increased risk of recurrence in invasive- 2a B +/-
lobular BC, cT3/4, N+
= Obesity (BMI > 30 kg/m?) 1b B +
wf'wja?ﬂ're‘_“ Margins (resection status) - RO / R1 1a A +
* NACT = Neoadjuvant Chemotherapy

General references

1. Balic M, Thomssen C, Wirstlein R et al. St. Gallen/Vienna 2019: A Brief Summary of the Consensus Discussion on the Optimal
Primary Breast Cancer Treatment. Breast Care (Basel). 2019 Apr;14(2):103-110.

2. 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.

3. 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.

4. 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.

Tumor size

1. 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.

2. Balic M, Thomssen C, Wiirstlein R et al. St. Gallen/Vienna 2019: A Brief Summary of the Consensus Discussion on the Optimal
Primary Breast Cancer Treatment. Breast Care (Basel). 2019 Apr;14(2):103-110.



Lymph node status

1.

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.
Balic M, Thomssen C, Wiirstlein R et al. St. Gallen/Vienna 2019: A Brief Summary of the Consensus Discussion on the Optimal
Primary Breast Cancer Treatment. Breast Care (Basel). 2019 Apr;14(2):103-110.

Histological type (mucinous, tubular etc.)

1.

Dieci MV, Orvieto E, Dominici M. Rare breast cancer subtypes: histological, molecular, and clinical peculiarities. Oncologist. 2014
Aug;19(8):805-13.

Horlings HM, Weigelt B, Anderson EM et al. Genomic profiling of histological special types of breast cancer. Breast Cancer Res Treat.
2013 Nov;142(2):257-69.

Weigelt B, Geyer FC, Reis-Filho JS. Histological types of breast cancer: how special are they? Mol Oncol. 2010 Jun;4(3):192-208.

Tumor grade (Elston & Ellis)

1.

Thomas JS, Kerr GR, Jack WJ et al. Histological grading of invasive breast carcinoma--a simplification of existing methods in a large
conservation series with long-term follow-up. Histopathology. 2009 Dec;55(6):724-31.

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.

Balic M, Thomssen C, Wiirstlein R et al. St. Gallen/Vienna 2019: A Brief Summary of the Consensus Discussion on the Optimal
Primary Breast Cancer Treatment. Breast Care (Basel). 2019 Apr;14(2):103-110.

Rakha EA, Aleskandarani M, Toss MS et al. Breast cancer histologic grading using digital microscopy: concordance and outcome
association. J Clin Pathol. 2018 Aug;71(8):680-686.

O'Shea AM, Rakha EA, Hodi Z et al. Histological grade of invasive carcinoma of the breast assessed on core needle biopsy
modifications to mitotic count assessment to improve agreement with surgical specimens. Histopathology. 2011 Sep;59(3):543-8.

Age

1.

Johnson HM, Irish W, Muzaffar M et al. Quantifying the relationship between age at diagnosis and breast cancer-specific mortality.
Breast Cancer Res Treat. 2019 Oct;177(3):713-722


https://www.ncbi.nlm.nih.gov/pubmed/21906126

Liu YR, Jiang YZ, Yu KD et al. Different patterns in the prognostic value of age for breast cancer-specific mortality depending on
hormone receptor status: a SEER population-based analysis. Ann Surg Oncol. 2015 Apr;22(4):1102-10.

Brandt J, Garne JP, Tengrup | et al. Age at diagnosis in relation to survival following breast cancer: a cohort study. World J Surg Oncol.
2015 Feb 7;13:33.

Histologically proven lymph and/or blood vessel invasion
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Ryu YJ, Kang SJ, Cho JS et al. Lymphovascular invasion can be better than pathologic complete response to predict prognosis in breast
cancer treated with neoadjuvant chemotherapy. Medicine (Baltimore). 2018 Jul;97(30):e11647

pCR after NACT* in Luminal B-like, HER2 and TN Breast Cancer

1.

Nekljudova V, Loibl S, von Minckwitz G et al. Trial-level prediction of long-term outcome based on pathologic complete response
(pCR) after neoadjuvant chemotherapy for early-stage breast cancer (EBC). Contemp Clin Trials. 2018 Aug;71:194-198.

Cortazar P, Geyer CE Jr. Pathological complete response in neoadjuvant treatment of breast cancer. Ann Surg Oncol. 2015
May;22(5):1441-6.

Cortazar P, Zhang L, Untch M et al. Pathological complete response and long-term clinical benefit in breast cancer: the CTNeoBC
pooled analysis. Lancet. 2014 Jul 12;384(9938):164-72.

Increased risk of recurrence in invasive-lobular BC, cT3/4, N+

1.

2.

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
Thomas M, Kelly ED, Abraham J et al. Invasive lobular breast cancer: A review of pathogenesis, diagnosis, management, and future
directions of early stage disease. Semin Oncol. 2019 Apr;46(2):121-132.

Obesity (BMI > 30 kg/m?)

1.

Chan DSM 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.

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.

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.

Resection status (RO / R1)

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. Febbo PG, Ladanyi M, Aldape KD, et al. (2011) NCCN Task Force report: Evaluating the clinical utility of tumor markers in oncology. J
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Early Breast Cancer (MO0) - eBC
Prognostic Factors Il

Oxford
Factor LoE GR AGO
= ER/PR 1a A e
= HER2 (IHC, ISH) 1a A o
= ER /PR /HER2/ Ki-67 to assess the 2b B ++
intrinsic type with regards to tumor
histology and biology
= uPA / PAI-1 (Femtelle® ELISA) in NO la A +
= Proliferation markers
» Ki-67 before, during, or after treatment 1a B +
= Ki-67 Re-Evaluation after short term 1a B +
preoperative endocrine therapy (2-4
weeks) (ypT and ypN)*
* Biomarker and Multi Gene Expression test should be eval d on core dle biopsy prior endocrine therapy

ER/PR

1. Allison KH, Hammond MEH, Dowsett M et al. Estrogen and Progesterone Receptor Testing in Breast Cancer: ASCO/CAP Guideline

Update. J Clin Oncol. 2020 Jan 13:JC01902309 (und: Arch Pathol Lab Med. 2020 Jan 13).

2. Jorns JM. Breast Cancer Biomarkers: Challenges in Routine Estrogen Receptor, Progesterone Receptor, and HER2/neu Evaluation.

Arch Pathol Lab Med. 2019 Dec;143(12):1444-1449.

HER2

[EY

. 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.

N

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.

uPA/PAI-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.

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.

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.

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.

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.

Ettl J, 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.

i-67

=

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. doi:10.1093/jnci/djp082.

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.



7. 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.

8. 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.

9. 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.

10. Nitz U, Gluz O, Huober J et al. Final analysis of the prospective WSG-AGO EC-Doc versus FEC phase Il trial in intermediate-risk (pN1)
early breast cancer: efficacy and predictive value of Ki67 expression. Ann Oncol. 2017 Nov 1;28(11):2899.

11. Dowsett M, Ellis MJ, Dixon JM, et al. Evidence-based guidelines for managing patients with primary ER+ HER2- breast cancer
deferred from surgery due to the COVID-19 pandemic. Breast Cancer. 2020 Jun 8;6:21.

12.Smith |, Robertson J, Kilburn L, et al. Long-term outcome and prognostic value of Ki67 after perioperative endocrine therapy in
postmenopausal women with hormone-sensitive early breast cancer (POETIC): an open-label, multicentre, parallel-group,
randomised, phase 3 trial. Lancet Oncol. 2020 Nov;21(11):1443-1454

13. Nielsen TO, Leung SCY, Rimm DL, et al. Assessment of Ki67 in Breast Cancer: Updated recommendations from the International Ki67
in Breast Cancer Working Group. J Natl Cancer Inst. 2020 Dec 28:djaa201.

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

2. 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

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.




~=<| Reproducibility — Quality Assurance is Key for
ﬂ > Clinical Decision Making

e = ER/ PR: concordance central vs local is high (97%; Plan B, SABCS 2014)

i dor DK o = Grade: concordance central vs local is 68% (PlanB, JCO 2016)
Gusemeesest | = HER2: frequency of false-positive test results 6% (ASCO /CAP JCO 2013)
= Impact of routine pathologic review in NO BC: 20% changes: grade 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)
= Ki67:
= Inter- and intraobserver variability in measurement of Ki-67 is high (J Nat.
Cancer Institute 2011)
= High reproducibility for low and high Ki67 levels (J Pathol 2002)
www.ago-online.de = Standardized methodology improves analytical validity (JNCI 2020)

Gluz O, Nitz UA, Christgen M, et al. West German Study Group Phase Il PlanB Trial: First Prospective Outcome Data for the 21-Gene
Recurrence Score Assay and Concordance of Prognostic Markers by Central and Local Pathology Assessment. J Clin Oncol. 2016 Jul
10;34(20):2341-9.

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, |., 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, Hommond 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.



. 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.

Mengel M, von Wasielewski R, Wiese B, et al. Inter-aloboratory and inter-observer reporducibility of immunohistochemical
assessment of the Ki67 labelling index in a large multi-centre trial. J Pathol. 2002 Nov;198(3):292-9.

. Nielsen TO, Leung SCY, Rimm DL, et al. Assessment of Ki67 in Breast Cancer: Updated recommendations from the International Ki67
in Breast Cancer Working Group. J Natl Cancer Inst. 2020 Dec 28:djaa201.
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“AGOe. V. Factor LoE GR AGO
m G =  Gene expression profiles (GEP, multigene assays, gene signatures)
inder DKG a.V.
o e MammaPrint® (NO-1) 1b A +*
Version 2022.1E =  Oncotype DX® (NO-1, HR+ HER2-) 1b A 4
EndoPredict® (NO-1, HR+, HER2 -) 2b B +
Prosigna® (NO-1, HR+, HER2 -) 2b B +*
Breast Cancer Index® (NO-1, HR+ HER2-)** 2b B +/-*
IHC4 (ER / PR / HER2 / Ki-67) 2b B +/-
PREDICT® algorithm (https://breast.predict.nhs.uk/) ib A B
Clinical-pathological score for lobular breast cancer (nodal status, tumor size, 2b B +/-
lymphovascular invasion LVI)
CTSS5 Clinical Treatment Score** 2b B -
www.age-online.de *  CPS-EG Score 2b B +
; . ,;,:, * Should only be used in the context of dlinical-pathological criteria (tumor size, nodal involvement, grade, Ki-67, ER, PR, HER2)
** Estimation of late recurrence

Gene expression profiles (GEP; Multigene Assays, Gene expression signatures)

(*Should only be used in the context of clinico-pathological criteria (e.g. tumor size, number involved lymph nodes, grade, Ki67) for

therapeutic decision making)

MammaPrint’

1.

Slembrouck L, Darrigues L, Laurent C et al. Decentralization of Next-Generation RNA Sequencing-Based MammaPrint® and BluePrint®
Kit at University Hospitals Leuven and Curie Institute Paris. Transl Oncol. 2019 Dec;12(12):1557-1565.

Mittempergher L, Delahaye LIMJ, Witteveen AT et al. MammaPrint and BluePrint Molecular Diagnostics Using Targeted RNA Next-
Generation Sequencing Technology. ] Mol Diagn. 2019 Sep;21(5):808-823

. Viale G, de Snoo FA et al.; MINDACT investigators. Immunohistochemical versus molecular (BluePrint and MammaPrint) subtyping of

breast carcinoma. Outcome results from the EORTC 10041/BIG 3-04 MINDACT trial. Breast Cancer Res Treat. 2018 Jan;167(1):123-
131

Duffy MJ, Harbeck N, Nap M et al. Clinical use of biomarkers in breast cancer: Updated guidelines from the European Group on
Tumor Markers (EGTM). Eur J Cancer. 2017 Apr;75:284-298.

. Cardoso F, van't Veer LJ et al.; MINDACT Investigators. 70-Gene Signature as an Aid to Treatment Decisions in Early-Stage Breast

Cancer. N Engl J Med. 2016 Aug 25;375(8):717-29.



6. Buyse, M., Loi, S., van't Veer, L., et al. 2006. Validation and clinical utility of a 70-gene prognostic signature for women with node-
negative breast cancer. J. Natl. Cancer Inst. 98, 1183-1192. doi:10.1093/jnci/djj329.

7. Drukker CA, Elias SG, Nijenhuis M. et al. Gene expression profiling to predict the risk of locoregional recurrence in breast cancer: a
pooled analysis. Breast Cancer Res Treat. 2014 Dec;148(3):599-613.

8. Exner R, Bago-Horvath Z, Bartsch R, et al. The multigene signature MammaPrint impacts on multidisciplinary team decisions in ER+,
HER2- early breast cancer. Br J Cancer. 2014 Aug 26;111(5):837-42.

9. Jonsdottir K, Assmus J, Slewa A, et al. Prognostic value of gene signatures and proliferation in lymph-node-negative breast cancer.
PLoS One. 2014 Mar 5;9(3):e90642.

10. Mook, S., Schmidt, M.K., Weigelt, B., et al. 2010. The 70-gene prognosis signature predicts early metastasis in breast cancer patients
between 55 and 70 years of age. Ann. Oncol. 21, 717-722. doi:10.1093/annonc/mdp388.

11. Mook, S., Schmidt, M.K., Rutgers, E.J., et al. 2009a. Calibration and discriminatory accuracy of prognosis calculation for breast cancer
with the online Adjuvant! program: a hospital-based retrospective cohort study. Lancet Oncol. 10, 1070-1076. doi:10.1016/51470-
2045(09)70254-2.

12. Mook, S., Schmidt, M.K., Viale, G., et al. 2009b. The 70-gene prognosis-signature predicts disease outcome in breast cancer patients
with 1-3 positive lymph nodes in an independent validation study. Breast Cancer Res. Treat. 116, 295-302. doi:10.1007/s10549-008-
0130-2.

13.van de Vijver, M.J,, He, Y.D., van't Veer, L.J., et al. 2002. A gene-expression signature as a predictor of survival in breast cancer. N.
Engl. J. Med. 347, 1999-2009. doi:10.1056/NEJM0a021967.

14.van Veer, L.J. 't, Dai, H., van de Vijver, M.J. et al. 2002. Gene expression profiling predicts clinical outcome of breast cancer. Nature
415, 530-536. d0i:10.1038/415530a.

15. Cardoso F, van't Veer LJ, Bogaerts J, et al. 70-Gene Signature as an Aid to Treatment Decisions in Early-Stage Breast Cancer. N Engl J
Med. 2016 Aug 25;375(8):717-29.

16.Cardoso F, van 't Veer L, Poncet C, et al. MINDACT: Long-term results of the large prospective trial testing the 70-gene signature
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2. Kaufman B, Shapira-Frommer R, Schmutzler RK et al. (2015) Olaparib monotherapy in patients with advanced cancer and a germline
BRCA1/2 mutation. J Clin Oncol. 2015 Jan 20;33(3):244-50. doi: 10.1200/JC0.2014.56.2728.
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Varga Z, Sinn P, Seidman AD. Summary of head-to-head comparisons of patient risk classifications by the 21-gene Recurrence Score®
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