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Definition

1.

A Prognostic Factors is associated with the probability of the course of the disease (e.g.
disease-free or progression-free survival, overall survival). The probability can be influenced
by therapy.

A Predictive Factor is associated with the probability of the effect of a given therapy.

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.
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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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 TO, Jensen MB, Burugu S, et al. High-Risk Premenopausal Luminal A Breast Cancer Patients Derive no Benefit from Adjuvant
Cyclophosphamide-based Chemotherapy: Results from the DBCG77B Clinical Trial. Clin Cancer Res. 2017 Feb 15;23(4):946-953.
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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
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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.

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.
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Visser LL, Elshof LE, Schaapveld M et al. Clinicopathological Risk Factors for an Invasive Breast Cancer recurrence after Ductal
Carcinoma In Situ-A Nested Case-Control Study. Clin Cancer Res. 2018 Aug 1;24(15):3593-3601.

Rakovitch E, Gray R, Baehner FL et al. Refined estimates of local recurrence risks by DCIS score adjusting for clinicopathological
features: a combined analysis of ECOG-ACRIN E5194 and Ontario DCIS cohort studies. Breast Cancer Res Treat. 2018
Jun;169(2):359-369

Cutuli B: Ductal carcinoma in situ in 2019: Diagnosis, treatment, prognosis. Presse Med. 2019 Oct;48(10):1112-1122
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Van Bockstal MR, Agahozo MC, Koppert LB: A retrospective alternative for active surveillance trials for ductal carcinoma in situ of
the breast. Int J Cancer. 2020 Mar 1;146(5):1189-1197

Solin LJ: Management of Ductal Carcinoma In Situ (DCIS) of the Breast: Present Approaches and Future Directions. Curr Oncol
Rep. 2019 Mar 5;21(4):33

Giannakeas V, Sopik V, Narod SA. Association of a Diagnosis of Ductal Carcinoma In Situ With Death From Breast Cancer. JAMA
Netw Open. 2020 Sep; 3(9): e2017124. Published online 2020 Sep 16. doi: 10.1001/jamanetworkopen.2020.17124

Groen EJ, Hudecek J, Mulder L, et al. Prognostic value of histopathological DCIS features in a large-scale international interrater
reliability study. Breast Cancer Res Treat. 2020; 183(3): 759-770. Published online 2020 Jul 30. doi: 10.1007/s10549-020-05816-x
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1.

Park HS, Park S, Cho J, et al. Risk predictors of underestimation and the need for sentinel node biopsy in patients diagnosed with
ductal carcinoma in situ by preoperative needle biopsy. J Surg Oncol. 2013 Mar;107(4):388-92. doi: 10.1002/js0.23273. Epub 2012
Sep 24.

Schulz S, Sinn P, Golatta M, et al. Prediction of underestimated invasiveness in patients with ductal carcinoma in situ of the breast on
percutaneous biopsy as rationale for recommending concurrent sentinel lymph node biopsy. Breast. 2013 Aug;22(4):537-42.

Elshof LE, Schmidt MK, Rutgers EJ, et al. Cause-specific Mortality in a Population-based Cohort of 9799 Women Treated for Ductal
Carcinoma In Situ. Ann Surg. 2017 Apr 3. doi: 10.1097/SLA.0000000000002239. [Epub ahead of print]
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breast-conserving surgery. Breast Cancer Res Treat. 2017 Oct 28. doi: 10.1007/s10549-017-4553-5. [Epub ahead of print]
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Rudloff U, Jacks LM, Goldberg JL, et al. Nomogram for predicting the risk of local recuurence after breast conserving surgery for ductal
carcinoma in situ. J Clin Oncol 2010; 28(23): 3762-9
Van Zee KJ, Patil S. Validation of a nomogram for predicting risk of local recurrence for ductal carcinoma in situ. J Clin Oncol 2012;
30(25): 3143-4.
Sweldens C, Peeters S, van Limbergen E, et al. Oocal relapse after breast-conserving therapy for ductal carcinoma in situ: a European
single-center experience and external validation of the Memorial Sloan-Kettering Cancer Center DCIS nomogram. Cancer J 2014;
20(1): 1-7.

Lei RY, Carter DL, Antell AG, et al. A Comparison of Predicted Ipsilateral Tumor Recurrence Risks in Patients With Ductal Carcinoma in



Situ of the Breast After Breast-Conserving Surgery by Breast Radiation Oncologists, the Van Nuys Prognostic Index, the Memorial
Sloan Kettering Cancer Center DCIS Nomogram, and the 12-Gene DCIS Score Assay. Adv Radiat Oncol 2020;6(2):100607.

. Grimm LJ, Rahbar H, Abdelmalak M, et al: Ductal Carcinoma in Situ: State-of-the-Art Review. Radiology. 2021 Dec 21;211839. doi:

10.1148/radiol.211839. Online ahead of print.

Warnberg F, Karlsson P, Holmberg E, et al: Prognostic Risk Assessment and Prediction of Radiotherapy Benefit for Women with Ductal
Carcinoma In Situ (DCIS) of the Breast, in a Randomized Clinical Trial (SweDCIS). Cancers 2021, 13,6103
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1. Solin LJ, Gray R, Baehner FL, et al. A multigene expression assay to predict local recurrence risk for ductal carcinoma in situ of the
breast. J Natl Cancer Inst. 2013 May 15;105(10):701-10.

2. Sarah Patricia Cate, Alyssa Gillego, Manjeet Chadha, et al. Does the Oncotype DCIS score impact treatment decisions? J Clin Oncol
31, 2013 (suppl 26; abstr 91)

3. Rakovitch E, Nofech-Mozes S, Hanna W et al. A large prospectively-designed study of the DCIS score. Predicting recurrence risk after
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4. Wood WC, Alvarado M, Buchholz DJ, et al. The current clinical value of the DCIS Score. Oncology (Williston Park). 2014 May;28 Suppl
2:C2,1-8, C3.

5. O'Keefe TJ, Blair SL, Hosseini A et al. HER2-Overexpressing Ductal Carcinoma In Situ Associated with Increased Risk of Ipsilateral
Invasive Recurrence, Receptor Discordance with Recurrence. Cancer Prev Res (Phila). 2020 Sep;13(9):761-772. doi: 10.1158/1940-
6207.CAPR-20-0024.

6. Lazzeroni M, DeCensi A, Guerrieri-Gonzaga A et al. Prognostic and predictive value of cell cycle progression (CCP) score in ductal
carcinoma in situ of the breast. Mod Pathol. 2020 Jun;33(6):1065-1077. doi: 10.1038/s41379-020-0452-0.

7. Hwang KT, Suh YJ, PARK CH, et al: Hormone Receptor Subtype in Ductal Carcinoma in Situ: Prognostic and Predictive Roles of the

Progesterone Receptor. The Oncologist 2021;26:€1939-e1950
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Molecular Subtyping
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3. Warnberg F, Karlsson P, Holmberg E, et al: Prognostic Risk Assessment and Prediction of Radiotherapy Benefit for Women with
Ductal Carcinoma In Situ (DCIS) of the Breast, in a Randomized Clinical Trial (SweDCIS). Cancers (Basel). 2021 Dec 3;13(23):6103. doi:

10.3390/cancers13236103.
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in der DGGG e.V. = ER/ PR: concordance central vs local is high (97%; Plan B, SABCS 2014)

i dor DKG e = Grade: concordance central vs local is 68% (PlanB, JCO 2016)
SudelnesBreast | = 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)
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Percentage high clinical risk 16.7% (RS 0-10) 42.8% (RS 0-13) 15.3% (RS 0-11) ET-trial (pNO-1): all RS 0-25, i.e. 23.2%

and low genomic risk low genomic risk with ET alone o o
(clinical CTX indication) (high clinical/low genomic risk)
Test failure rate n.r. n.r. 2.9% n.r. 26% (fresh frozen)

Percentage genomically
intermediate-risk group
(only for Oncotype DX, ODX)

69.1% (RS 11-25)

57.2% (RS 14-24)

60.4% (RS 12-25)

Included only RS 0-11 (37.9%)
or

RS 12-25/ET response (62.1%)

na.

www.ago-online.de Percentage genomically 14.3% (RS > 26) na. 24.3% (RS 2 26) na. 27.0% (high clinical and high
high-risk group (only for genomic risk)

Oncotype DX)

12-year follow-up reported n.r. n.r. n.r. n.r.

TailorX

1. Sparano JA, Gray RJ, Makower DF, et al. Prospective Validation of a 21-Gene Expression Assay in Breast Cancer. N Engl J Med. 2015
Nov 19;373(21):2005

2. Sparano JA, Gray RJ, Makower DF, et al. Adjuvant Chemotherapy Guided by a 21-Gene Expression Assay in Breast Cancer. N EnglJ
Med. 2018 Jul 12;379(2):111-121.

3. Sparano JA, Gray RJ, Makower DF, et al. 12-Year Recurrence and Survival Outcomes for Patients With Early-Stage Breast Cancer. SABCS
2022. GS1-05

RxPONDER

1. Kalinsky K, Barlow WE, Gralow JR et al. 21-Gene Assay to inform chemotherapy benefit in node-positive breast cancer. N Engl J Med
DOI: 10.1056/NEJM0a2108873

Plan B

1. Gluz O, Nitz UA, Christgen M, et al. West German Study Group Phase Ill 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.
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2.

Nitz U, Gluz O, Christgen M, et al. Reducing chemotherapy use in clinically high-risk, genomically low-risk pNO and pN1 early breast
cancer patients: five-year data from the prospective, randomised phase 3 West German Study Group (WSG) PlanB trial. Breast
Cancer Res Treat. 2017 Oct;165(3):573-583.

DAPT

~

Gluz O, Nitz UA, Christgen M, et al. Impact of age, recurrence score (RS) and ovarian function suppression (OFS) on endocrine
response to short preoperative endocrine therapy (ET): Analysis of ADAPT and ADAPTcycle trials. Annals of Oncology (2022) 33
(suppl_7): S808-5869. 10.1016/annonc/annonc1089

2. Nitz UA, Gluz O, Kimmel S et al. Endocrine Therapy Response and 21-Gene Expression Assay for Therapy Guidance in HR+/HER2-
Early Breast Cancer. J Clin Oncol. 2022 Aug 10;40(23):2557-2567. doi: 10.1200/JC0.21.02759. Epub 2022 Apr 11.

MINDACT

1. 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.

Piccart M, van 't Veer LJ, Poncet C, et al. 70-gene signature as an aid for treatment decisions in early breast cancer: updated results of
the phase 3 randomised MINDACT trial with an exploratory analysis by age. Lancet Oncol. 2021 Apr;22(4):476-488. doi:
10.1016/S1470-2045(21)00007-3. Epub 2021 Mar 12. PMID: 33721561.

Several tests

1.

Bartlett JM, Bayani J, Marshall A, et al; OPTIMA TMG. Comparing Breast Cancer Multiparameter Tests in the OPTIMA Prelim Trial: No
Test Is More Equal Than the Others. J Natl Cancer Inst. 2016 Apr 29;108(9).

Varga Z, Sinn P, Seidman AD. Summary of head-to-head comparisons of patient risk classifications by the 21-gene Recurrence Score®
(RS) assay and other genomic assays for early breast cancer. IntJ Cancer. 2019 Aug 15;145(4):882-893.

Berchtold E, Vetter M, Giindert M et al. Comparison of six breast cancer classifiers using gPCR. Bioinformatics. 2019 Sep
15;35(18):3412-3420.

Sestak |, Buus R, Cuzick J, et al. Comparison of the Performance of 6 Prognostic Signatures for Estrogen Receptor-Positive Breast
Cancer: A Secondary Analysis of a Randomized Clinical Trial. JAMA Oncol. 2018 Apr 1;4(4):545-553.
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inderDGGGeV.  Therapy Factor LoE GR AGO
DEEHEOC Endocrine therapy = ER/ PR status [%] 1a A ++
e = IHC staining intensity (ER/PR) la
Ki-67 Re-Evaluation after short preoperative 1b A +
endocrine therapy (2-4 weeks) (ypT and ypN)*
Extended endocrine therapy =  Breast Cancer Index® 2b B +/-
(EAT) MammaPrint
Tamoxifen =  CYP2D6-polymorphism 2b B
Ovarian ablation or =  Menopausal status 1c A ++
suppression
Aromatase inhibitors vs. =  Menopausal status 1c A ++
tamoxifen
X ER / PR / HER2 as single factors 1c A
Invasiv-lobular breast cancer 2b B +
www.ago-online.de Ki-67 high 2b B +/_
Obesity (BMI > 30 kg/m?) 2b B +/-

General publications

1.

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

Curigliano G, Burstein HJ, Gnant M, et al. Understanding breast cancer complexity to improve patient outcomes: The St Gallen
International Consensus Conference for the Primary Therapy of Individuals with Early Breast Cancer 2023. Ann Oncol. 2023
Nov;34(11):970-986.

Endocrine therapy

1.

Colleoni M et al. Tamoxifen after adjuvant chemotherapy for premenopausal women with lymph node-positive breast cancer:
International Breast Cancer Study Group Trial 13-93. J Clin Oncol 2006; 24 (9): 1332-4.

Early Breast Cancer Trialists' Collaborative Group (EBCTCG). Effects of chemotherapy and hormonal therapy for early breast cancer on
recurrence and 15-year survival: an overview of the randomised trials. Lancet 2005; 365 (9472): 1687-717.

Early Breast Cancer Trialists' Collaborative Group (EBCTCG), Davies C, Godwin J, et al. Relevance of breast cancer hormone receptors
and other factors to the efficacy of adjuvant tamoxifen: patient-level meta-analysis of randomised trials. Lancet. 2011 Aug
27;378(9793):771-84

Harvey JM, Clark GM, Osborne CK, et al. Estrogen receptor status by immunohistochemistry is superior to the ligand-binding assay
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for predicting response to adjuvant endocrine therapy in breast cancer. J Clin Oncol 1999; 17 (5): 1474-8.

5. Thirliman B et al. Is chemotherapy necessary for premenopausal women with lower-risk node-positive, endocrine responsive breast
cancer? 10-year update of International Breast Cancer Study Group Trial 11-93. Breast Cancer Res Treat. 2009; 113:137-44.

6. Ellis MJ, Suman VJ, Hoog J, et al. Ki67 Proliferation Index as a Tool for Chemotherapy Decisions During and After Neoadjuvant
Aromatase Inhibitor Treatment of Breast Cancer: Results From the American College of Surgeons Oncology Group Z1031 Trial
(Alliance). J Clin Oncol. 2017 Apr 1;35(10):1061-1069.

7. 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.

8. Smith I, 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,

1. Bartlett JMS, Sgroi DC, Treuner K et al. Breast Cancer Index and prediction of benefit from extended endocrine therapy in breast
cancer patients treated in the Adjuvant Tamoxifen-To Offer More? (aTTom) trial. Ann Oncol. 2019 Nov 1;30(11):1776-1783.

2. Rastogi P, et al. Utility of the 70-gene MammaPrint assay for prediction of benefit from extended letrozole therapy (ELT) in the NRG
Oncology/NSABP B-42 trial. Journal of Clinical Oncology 2021; 39(15_suppl): 502-502.

3. Liefers GJ, Meershoek-Klein Kranenbarg E, Duijm-de Carpentier M et al. Utility of the 70-gene MammaPrint test for prediction of
extended endocrine therapy benefit in patients with early-stage breast cancer in the IDEAL Trial, SABCS 2022 GS5-10
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1. Anders C, Marcom PK, Peterson B, et al. A pilot study of predictive markers of chemotherapy-related amenorrhea among
premenopausal women with early stage breast cancer. Cancer Invest. 2008 Apr-May;26(3):286-95.

2. Anderson RA, Cameron DA. Pretreatment serum anti-millerian hormone predicts long-term ovarian function and bone mass after
chemotherapy for early breast cancer. J Clin Endocrinol Metab. 2011 May;96(5):1336-43.
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1. Chan DSM et al. Body mass index and survival in women with breast cancer—systematic literature review and meta-analysis of 82
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Sci Rep. 2014 Dec 15;4:7480.
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CYP2D6

1. Bezerra LS, Santos-Veloso MAO, Bezerra Junior NDS, et al. Impacts of Cytochrome P450 2D6 (CYP2D6) Genetic Polymorphism in
Tamoxifen Therapy for Breast Cancer. Rev Bras Ginecol Obstet. 2018 Dec;40(12):794-799.

2. Brooks JD, Comen EA, Reiner AS, et al; WECARE Study collaborative group, Malone KE, Bernstein JL. CYP2D6 phenotype, tamoxifen,
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3. BaiY, Wu HW, Zhang YH. Effects of CYP2D6*10 polymorphism on tamoxifen pharmacokinetics in patients with breast cancer in Asia:
a meta-analysis. Cancer Chemother Pharmacol. 2019 Jan;83(1):71-79.

4. Schroth W, Winter S, Mirdter T, et al. Improved Prediction of Endoxifen Metabolism by CYP2D6 Genotype in Breast Cancer Patients
Treated with Tamoxifen. Front Pharmacol. 2017 Aug 24,8:582.

5. Hertz DL, Kidwell KM, Hilsenbeck SG, et al. CYP2D6 genotype is not associated with survival in breast cancer patients treated with
tamoxifen: results from a population-based study. Breast Cancer Res Treat. 2017 Nov;166(1):277-287.

6. Hwang GS, Bhat R, Crutchley RD, et al. Impact of CYP2D6 polymorphisms on endoxifen concentrations and breast cancer outcomes.
Pharmacogenomics J. 2018 Apr;18(2):201-208.

7. WangT, Zhou Y, Cao G. Pharmacogenetics of tamoxifen therapy in Asian populations: from genetic polymorphism to clinical

outcomes. Eur J Clin Pharmacol. 2021 Aug;77(8):1095-1111.

Ki-67 Bestimmung nach kurzer préoperativer endokriner Therapie

1.

Dowsett M, Torsten O, A Hern R et al. Assessemnt of Ki-67 in Breast Cancer: Recommendations from the International Ki67 Breast
Cancer Working Group. J Natl Cancer Inst 2011;103:1656-1664
Kim HJ, Noh WC, Lee ES et al. Efficacy of neoadjuvant endocrine therapy compared with neoadjuvant chemotherapy in pre-

menopausal patients with estrogen receptor positive and HER2-negative lymph-node positive breast cancer. Breast Cancer Res
202;22(1):54-59.



Ellis MJ, Suman VJ, Hoog J et al. Ki-67 Proliferation Index as a tool for chemotherapy decision during and after neoadjuvant
aromatase inhibitor treatment of breast cancer: Results from the American College of Surgeons Oncology Group Z1031 Trial
(Alliance). J Clin Oncol 2017;35(10):1061-1069.

Smith |, et al. Long-term outcome and prognostic value of Ki67 after perioperative endocrine therapy in postmenopausal women
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Lancet Oncology 2020; 21(11): 1443-1454.

Nitz UA, et al. Endocrine Therapy Response and 21-Gene Expression Assay for Therapy Guidance in HR+/HER2- Early Breast Cancer. J
Clin Oncol 2022; 40(23): 2557-2567.

Martins-Branco D, Nader-Marta G, Molinelli C et al. Ki-67 index after neoadjuvant endocrine therapy as a prognostic biomarker in
patients with ER-positive/HER2-negative early breast cancer: a systematic review and meta-analysis. Eur J Cancer. 2023
Nov;194:113358.
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B e Therapy B
cudeinesmrenst | Adjuvant 70-Gene-signature (Mammaprint®) 1b A +
Version 202412 Chemotherapy 21-Gene-signature (Oncotype DX RS®) b A +
EPclin (Endopredict®) 2b B +
PAM-50 (Prosigna®) 2b B +
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*Consider decision according to age/menopausal status, prospective evidence available for Mammaprint and OncotypeDX
only (see next slide)

70-Gene-Signature (Mammaprint®)

1. 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;375(8):717-729.

2. Cardoso F, van 't Veer L, Poncet C, et al. MINDACT: Long-term results of the large prospective trial testing the 70-gene signature
MammaPrint as guidance for adjuvant chemotherapy in breast cancer patients. ASCO 2020, #506

3. Vliek SB, Hilbers FS, Jager A, et al.Ten-year follow-up of the observational RASTER study, prospective evaluation of the 70-gene
signature in ER-positive, HER2-negative, node-negative, early breastcancer. Eur J Cancer. 2022 Nov;175:169-179.

OncotypeDX

1. Paik, S., Tang, G., Shak, S., et al. 2006. Gene expression and benefit of chemotherapy in women with node-negative, estrogen
receptor-positive breast cancer. J. Clin. Oncol. 24, 3726-3734.

2. Sparano JA, Gray RJ, Makower DF, et al. Clinical Outcomes in Early Breast Cancer With a High 21-Gene Recurrence Score of 26 to 100
Assigned to Adjuvant Chemotherapy Plus Endocrine Therapy: A Secondary Analysis of the TAILORx Randomized Clinical Trial
[published online ahead of print, 2019 Sep 30]. JAMA Oncol. 2019;e194794.

3. Kalinsky K, Barlow WE, Meric-Bernstam F, et al. First results from a phase Ill randomized clinical trial of standard adjuvant endocrine
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therapy (ET) +/- chemotherapy (CT) in patients (pts) with 1-3 positive nodes, hormone receptor-positive (HR+) and HER2-negative
(HER2-) breast cancer (BC) with recurrence score (RS) < 25: SWOG S1007 (RxPonder). SABCS 2020, GS3-00

4. Harbeck N, Gluz O, Kuemmel S, et al. Endocrine therapy alone in patients with intermediate or high-risk luminal early breast cancer
(0-3 lymph nodes), Recurrence Score <26 and Ki67 response after preoperative endocrine therapy: Primary outcome results from the
WSG-ADAPT HR+/HER2- trial. SABCS 2020, GS4-04.

5. Davey MG, Cleere EF, O'Donnell JP, et al. Value of the 21-gene expression assay in predicting locoregional recurrence rates in
estrogen receptor-positive breast cancer: a systematic review and network meta-analysis. Breast Cancer Res Treat. 2022
Jun;193(3):535-544.

EPclin (EndoPredict®)
1. Sestak I, Martin M, Dubsky P et al. Prediction of chemotherapy benefit by EndoPredict in patients with breast cancer who received

adjuvant endocrine therapy plus chemotherapy or endocrine therapy alone. Breast Cancer Res Treat. 2019 Jul;176(2):377-386.

PAM-50 (Prosigna®)

1. Prat A, Galvan P, Jimenez B et al. Prediction of Response to Neoadjuvant Chemotherapy Using Core Needle Biopsy Samples with the
Prosigna Assay. Clin Cancer Res. 2016 Feb 1;22(3):560-6.

2. Gnant M, Filipits M, Greil R, et al.; Austrian Breast and Colorectal Cancer Study Group.Predicting distant recurrence in receptor-
positive breast cancer patients with limited clinicopathological risk: using the PAMS50 Risk of Recurrence score in 1478
postmenopausal patients of the ABCSG-8 trial treated with adjuvant endocrine therapy alone. Ann Oncol. 2014 Feb;25(2):339-45.

3. Gnant M, Sestak |, Filipits M, et al. Identifying clinically relevant prognostic subgroups of postmenopausal women with node-positive
hormone receptor-positive early-stage breast cancer treated with endocrine therapy: a combined analysis of ABCSG-8 and ATAC
using the PAMS50risk of recurrence score and intrinsic subtype. Ann Oncol. 2015 Aug;26(8):1685-91.

4. Ohnstad HO, Borgen E, Falk RS, et al. Prognostic value of PAM50 and risk of recurrence score in patients with early-
stage breast cancer with long-term follow-up. Breast Cancer Res. 2017 Nov 14;19(1):120.

5. Jensen MB, Laenkholm AV, Nielsen TO et al. The Prosigna gene expression assay and responsiveness to adjuvant cyclophosphamide-
based chemotherapy in premenopausal high-risk patients with breast cancer. Breast Cancer Res. 2018 Jul 27;20(1):79.

6. Asleh K, Lluch A, Goytain A et al. Triple-Negative PAM50 Non-Basal Breast Cancer Subtype Predicts Benefit from
Extended Adjuvant Capecitabine. Clin Cancer Res. 2023 Jan 17;29(2):389-400.




Histological type:
1. De Nonneville A, Jauffret C, Goncalves A. Adjuvant chemotherapy in lobular carcinoma of the breast: a clinicopathological score
identifies high-risk patient with survival benefit Breast Cancer Res Treat. 2019 Jun;175(2):379-387.

2. FuR,YangJ, WangH et al.: Anomogram for determining the disease-specific survival in invasive lobular carcinoma of the breast: A
population study. Medicine (Baltimore). 2020 Oct 23;99(43):e22807.

Anti-HER2 therapy
see evidence in chapter “Chemotherapy and targeted therapy”

PARPi

1. Tutt ANJ, Garber JE, Kaufmann B et al. Adjuvant Olaparib for patients with BRCA1- or BRCA2 mutated Breast Cancer. N Engl J Med
2021:384(25):2394.

2. Garber HR, Litton JR. Integrating poly(ADP-ribose) polymerase inhibitors in the treatment of early breast cancer. Curr Opin Oncol
2019;31(3):247-255.
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in early HR+/HER2- breast cancer

(HR+/HER2-

therapy options

biomarker/
©AGOe. V. signature
in der DGGG e.V.
sowie Mammaprint
in der DKG e.V. (MINDACT
n=2140)

Guidelines Breast

Clinically high/genomic low risk (n=1550)
NO-1, age >50 yrs
NO-1, age 50 yrs (patients with OFS in the ET arm: 26%)

ET, no adjuvant CT
adjuvant CT->ET*: 2.6% CT-benefit in 5-y DDFS (93.6 vs. 96.2%)

Version 2024.1E Oncotype DX
(TAILORX

n=6711)

RxPonder
(n=5018)

TailorX (T1b-T2, NO, 74% clinically low risk, 13% OFS in
premenopausal women))

NO, RS 0-25 age>50 yrs.

NO RS 0-15 age g50 yrs

NO RS 16-25 age 50 yrs

RxPonder: N1
RS 0-25: postmenopausal

RS 0-25: premenopausal (patients with OFS in the ET arm:

19%)

ET, no adjuvant CHT

ET, no adjuvant CHT

adjuvant CT-> ET*: (3.2-3.4% CT-benefit in 5-y DRFI (93->95-96% 5y DRFI, in RS
16-20 if clinical high risk only, 16-20: HR=1.4 (n.s. ), 21-25: HR=2.19 (sign) for ET
vs. CTET

ET, no adjuvant CT

(neo)adjuvant CT->ET* 2.4% CT benefit in 5-y DRFI (5-y DRFI 93.9 vs. 96.3%,
HR=0.062, p=0.02)

explorative analysis: no effect of CT age 50 and older (p interaction 0.06)

RS + KI-67post
(ADAPT, n=2290
endocrine
treated)
www.ago-online.de

clinically intermediate/high risk , RS 0-25 (RS 12,
25+Ki67post10% )

NO-1, age>50 yrs

NO, RS 0-11 and age 50 yrs

NO, RS 12-25 with Ki67postg10% and age g50 yrs

N1: RS 0-25 (+ Ki-67post 10% in RS 12-25) and age <50 yrs
N1: RS 0-25 and ki-67post>10%

ET, no adjuvant CT

adjuvant ET, no adjuvant CT

adjuvant ET+/- OFS, if RS >16 or clinically high risk +/- CT: 5-yr-DDFS: 97% with ET
alone, no significant difference between RS 0-15 and 16-25

adjuvant ET+OFS or CT->ET 5-yrs. DDFS 97% with ET alone

(neo)adjuvant CT>ET

FIf CT is refused: al ive ET+OFS
DDFS=distant-disease-free-survival, DRFI= distant recurrence free interval, ET= endocrine treatment, CT= chemotherapy, OFS= ovarian function suppression, RS= Recurrence Score

Sparano JA, Gray RJ, Ravdin PM et al. Clinical and Genomic Risk to Guide the Use of Adjuvant Therapy for Breast Cancer. New
England Journal of Medicine 2019; 380: 2395-2405.

Sparano JA, Gray RJ, Makower DF et al. Adjuvant Chemotherapy Guided by a 21-Gene Expression Assay in Breast Cancer. New
England Journal of Medicine 2018

Kalinsky K, Barlow WE, Gralow JR, et al. 21-Gene Assay to Inform Chemotherapy Benefit in Node-Positive Breast Cancer. N Engl J

Med. 2021 Dec 16;385(25):2336-2347.

Kalinsky KM, Barlow WE, Gralow JR et al. Abstract GS2-07: Updated results from a phase 3 randomized clinical trial in participants
(pts) with 1-3 positive lymph nodes (LN), hormone receptor-positive (HR+) and HER2-negative (HER2-) breast cancer (BC) with
recurrence score (RS) £ 25 randomized to endocrine therapy (ET) +/- chemotherapy (CT): SWOG S1007 (RxPONDER). Cancer
Research 2022; 82: GS2-07-GS02-07.

Piccart M, van 't Veer LJ, Poncet C et al. 70-gene signature as an aid for treatment decisions in early breast cancer: updated results of
the phase 3 randomised MINDACT trial with an exploratory analysis by age. The Lancet Oncology 2021; 22: 476-488.

Gluz O, Nitz U, Christgen M et al. Prognostic impact of recurrence score, endocrine response and clinical-pathological factors in high-
risk luminal breast cancer: Results from the WSG-ADAPT HR+/HER2- chemotherapy trial. Journal of Clinical Oncology 2021; 39: 504-
504.

Gluz O, Kuemmel S, Nitz U, et al. Nab-paclitaxel weekly versus dose-dense solvent-based paclitaxel followed by dose-dense



epirubicin plus cyclophosphamide in high-risk HR+/HER2- early breast cancer: results from the neoadjuvant part of the WSG-ADAPT-
HR+/HER2- trial. Ann Oncol. 2023 Jun;34(6):531-542.

Nitz UA, Gluz O, Kummel S et al. Endocrine Therapy Response and 21-Gene Expression Assay for Therapy Guidance in HR+/HER2-
Early Breast Cancer. J Clin Oncol 2022; 40: 2557-2567.
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See aso chapter ,Prognostic and predictive factors”

General evidence

1.

von Minckwitz G, Eidtmann H, Rezai M, et al. Neoadjuvant chemotherapy and bevacizumab for HER2-negative breast cancer. N Engl J
Med 2012;366: 299-309.

. von Minckwitz G, Untch M, Blohmer JU, et al. Definition and impact of pathologic complete response on prognosis after neoadjuvant

chemotherapy in various intrinsic breast cancer subtypes. J Clin Oncol 2012;30: 1796-804.

. Gerber B, Loibl S, Eidtmann H, et al. Neoadjuvant bevacizumab and anthracycline-taxane-based chemotherapy in 678 triple-negative

primary breast cancers; results from the geparquinto study (GBG 44). Ann Oncol 2013;24: 2978-84.

. 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;384: 164-72.

. van Mackelenbergh MT, Denkert C, Nekljudova V, et al. Outcome after neoadjuvant chemotherapy in estrogen receptor-positive and

progesterone receptor-negative breast cancer patients: a pooled analysis of individual patient data from ten prospectively randomized
controlled neoadjuvant trials. Breast Cancer Res Treat. 2018 Jan;167(1):59-71.

. van Mackelenbergh MT, Loibl S, Untch M, et al. Pathologic Complete Response and Individual Patient Prognosis After Neoadjuvant

Chemotherapy Plus Anti-Human Epidermal Growth Factor Receptor 2 Therapy of Human Epidermal Growth Factor Receptor 2-Positive
Early Breast Cancer. J Clin Oncol. 2023 Jun 1;41(16):2998-3008.
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Body mass index
1. WangH, Zhangs, Yee D, et al. Impact of body mass index on pathological complete response following neoadjuvant chemotherapy

in operable breast cancer: a meta analysis. Breast Cancer 2021;28(3):616-629

Lobular cancer
1. Loibl S, Volz C, Mau C, et al. Response and prognosis after neoadjuvant chemotherapy in 1,051 patients with infiltrating lobular breast
carcinoma. Breast Cancer Res Treat 2014;144: 153-62.

Metaplastic breast cancer

1. McMullen ER, Zoumberos NA, Kleer CG. Metaplastic Breast Carcinoma: Update on Histopathology and Molecular Alterations. Arch
Pathol Lab Med. 2019 Dec;143(12):1492-1496.

2. Tzanninis IG, Kotteas EA, Ntanasis-Stathopoulos | et al. Management and Outcomes in Metaplastic Breast Cancer. Clin Breast Cancer.
2016 Dec;16(6):437-443.

3. Al-Hilli Z, Choong G, Keeney MG, et al. Metaplastic breast cancer has a poor response to neoadjuvant systemic therapy. Breast Cancer
Res Treat. 2019;176(3):709-716.

4. Balasubramanian A, lyer P, Ranganathan R, Murhekar K, et al. Metaplastic carcinoma of the breast: real-world outcome from a
tertiary cancer centre in India. Ecancermedicalscience. 2022 Jul 14;16:1429.

5. Haque W, Verma V, Schwartz MR, et al. Neoadjuvant Chemotherapy for Metaplastic Breast Cancer: Response Rates, Management,
and Outcomes. Clin Breast Cancer. 2022 Jul;22(5):e691-e699.

6. Yam C, Abuhadra N, Sun R, et al. Molecular Characterization and Prospective Evaluation of Pathologic Response and Outcomes with
Neoadjuvant Therapy in Metaplastic Triple-Negative Breast Cancer. Clin Cancer Res. 2022 Jul 1;28(13):2878-2889.
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