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Definition

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



e Quality Criteria for selection of

S prognostic/predictive markers
E%Z’Ség’ée,v. = Biological hypothesis
in der DKG e.V. = Simple and standardized assessment method, quality assurance (QA) of
Guidelines Breast the test

Version 2025.1E
= 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
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Neo Prognostic Factors for an

: > Ipsilateral Recurrence after DCIS |
e oG5 LoE
;d:;::j:r:ast = Resection margins 1a
Verson 0381 - Age 1a
= Size la
= Grade 1a
= Comedo necrosis 1a
= Method of diagnosis 1a
= Focality 1a
www.ago-oniine.de * HER2-overexpression 1a
= ER/ PR (positive vs. negative) la

#see chapter ,,DCIS”
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DCIS mit Mikroinvasion — Behandlung analog zum invasiven Karzinom

1. Eng-Wong J, JP Costantino et al. The Impact of Systemic Therapy Following Ductal Carcinoma In Situ. J Natl Cancer Inst Monogr 2010;
41:200 - 203

2. Ryan R, Tawfik O, Jensen RA, Anant S. Current Approaches to Diagnosis and Treatment of Ductal Carcinoma In Situ and Future
Directions. Prog Mol Biol Transl Sci. 2017;151:33-80.

Intrinsische Subgruppen (Luminal A,B, HER+, triple negativ)

1. Noh JM, Lee J, Choi DH, et al. HER-2 overexpression is not associated with increased ipsilateral breast tumor recurrence in DCIS
treated with breast-conserving surgery followed by radiotherapy. Breast. 2013 Oct;22(5):894-7.

2. 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. doi: 10.1007/s11912-019-0777-3.

3. Visser LL, Groen EJ, van Leeuwen FE, et al.: Predictors of an Invasive Breast Cancer Recurrence after DCIS: A Systematic Review and
Meta-analyses. Cancer Epidemiol Biomarkers Prev. 2019 May;28(5):835-845. doi: 10.1158/1055-9965.EPI-18-0976. Epub 2019 Apr
25.

4. Van Bockstal MR, Agahozo MC, Koppert LB, et al. A retrospective alternative for active surveillance trials for ductal carcinoma in situ
of the breast. Int J Cancer. 2019 Apr 24. doi: 10.1002/ijc.32362. [Epub ahead of print]

5. LiuY, Shou K, LiJ, et al. Ductal Carcinoma In Situ of the Breast: Perspectives on Tumor Subtype and Treatment. Biomed Res Int. 2020;
2020: 7251431. Published online 2020 May 27. doi: 10.1155/2020/7251431

Familidre Karzinombelastung, Menopausenstatus, BM| und Brustdichte

1. Alaeikhanehshir S, Engelhardt EG, van Duijnhoven FH, et al. The impact of patient characteristics and lifestyle factors on the risk of an
ipsilateral event after a primary DCIS: A systematic review. Breast. 2020 Apr; 50: 95-103. Published online 2020 Feb 19. doi:
10.1016/j.breast.2020.02.006

Kontralaterales Mammakarzinom

1. Giardiello D, Kramer |, Hooning MJ, et al. Contralateral breast cancer risk in patients with ductal carcinoma in situ and invasive breast



cancer. NPJ Breast Cancer. 2020; 6: 60. Published online 2020 Nov 3. doi: 10.1038/s41523-020-00202-8

Molecular Profile

1. Nofech-Mozes S, Hanna W, Rakovitch E. Molecular Evaluation of Breast Ductal Carcinoma in Situ with Oncotype DX DCIS. Am J Pathol.
2018 Dec 31. pii: S0002-9440(18)30581-9

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

3. .Schiza A, Thurfjell V, Stenmark Tullberg A; Tumour-infiltrating lymphocytes add prognostic information for patients with low-risk
DCIS: findings from the SweDCIS randomised radiotherapy trialEur J Cancer. 2022 Jun; 168:128-137

4. WuSL, Yu X, Mao X, Jin F. Prognostic value of tumor-infiltrating lymphocytes in DCIS: a meta-analysis. BMC Cancer. 2022 Jul
18;22(1):782. doi: 10.1186/s12885-022-09883-9.

5. Hahn E, Rodin D, Sutradhar R: Can Molecular Biomarkers Help Reduce the Overtreatment of DCIS? Curr Oncol. 2023 Jun
13;30(6):5795-5806. doi: 10.3390/curroncol30060433. PMID: 37366916.

6. Dabbs D, Mittal K, Heineman S: Analytical validation of the 7-gene biosignature for prediction of recurrence risk and radiation
therapy benefit for breast ductal carcinoma in situ. Front Oncol. 2023 May 19;13:1069059. doi: 10.3389/fonc.2023.1069059.
eCollection 2023. PMID: 37274253

7. Shah C, Bremer T, Cox C: The Clinical Utility of DCISionRT® on Radiation Therapy Decision Making in Patients with Ductal Carcinoma
In Situ Following Breast-Conserving Surgery. Ann Surg Oncol. 2021 Oct;28(11):5974-5984. doi: 10.1245/s10434-021-09903-1. PMID:
33821346



Nee H
Prognostic Factors for an
y [ MAMMA H
1S Ipsilateral Recurrence after DCIS I
: LoE
©AGOe. V.
in der DGGG e.V. = Hereditary breast cancer risk 2a
e —— = Premenopausal at time of DCIS diagnosis 2a
e = High BMI 2a

Guidelines Breast . .

Version 2025.1E = High breast density 2a
= Growth pattern (cribriform / solid versus ,clinging” / micro-papillary) 2b
= Residual tumor-associated microcalcifications 2b
= Architecture 2b
= (modified) Van Nuys Prognostic Index/ mitotic rate 2b
= Palpable DCIS 2b
= ER-, HER2+, Ki-67+ 2b
= Scores: DCIS, Oncotype DX Breast DCIS Score (12 genes); CCP (23 genes) 2b
= MSKCC Nomogram 2b
= DCISionRT 2b
= Intrinsic subtypes (luminal A, B, HER2+, triple negative) 2b

RS CHllaAD = DCIS compared to invasive carcinoma with higher risk of contralateral BC 2b
= High number of TiLs 2b
#see chapter ,DCIS”
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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)
ugeinesereast | = 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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Cudolines Bremat = Immunhistochemical detection of estrogen- and 1a A ++
Version 20251 progesterone-receptors in paraffin-embedded tissue; scored
as percentage of positive tumor cell nuclei (ER positive if 2
1%, low positivity = 1% to 10%; PR positive if 210%)
= Detection of endocrine responsiveness by Ki-67 decrease to 1b A +
< 10% after 3-4 weeks of preoperative endocrine therapy in
primary breast cancer
= Detection of secondary, i.e. acquired endocrine resistance 1b A +

by analysis of activating ESR-1 mutations in liquid biopsy or
metastatic tissue
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in early HR+/HER2- breast cancer

Population (HR+/HER2- patients)

therapy options

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%)

biomarker/
©AGOe. V. signature

in der DGGG e.V.

sowie Mammaprint

in der DKG e.V. (MINDACT
n=2140)

Guidelines Breast

Version 2025.1E 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 DRF, 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+Ki67postg10% )

NO-1, age>50 yrs

NO, RS 0-11 and age <50 yrs

NO, RS 12-25 with Ki67post<10% and age <50 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

*TF CT'is refused: alternative 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
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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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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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Denkert, C., Loibl, S., Noske, A., et al. Tumor-associated lymphocytes as an independent predictor of response to neoadjuvant
chemotherapy in breast cancer. 2010. J. Clin. Oncol. 28, 105-113. do0i:10.1200/JC0.2009.23.7370.

Denkert C, von Minckwitz G, Brase JC, et al. Tumor-Infiltrating Lymphocytes and Response to Neoadjuvant Chemotherapy With or
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2014 Dec 22. pii: JC0O.2014.58.1967.

Ibrahim EM, Al-Foheidi ME, Al-Mansour MM, et al. The prognostic value of tumor-infiltrating lymphocytes in triple-negative breast
cancer: a meta-analysis. Breast Cancer Res Treat. 2014 Dec;148(3):467-76

Loi S, Michiels S, Salgado R, et al. Tumor infiltrating lymphocytes are prognostic in triple negative breast cancer and predictive for
trastuzumab benefit in early breast cancer: results from the FinHER trial. Ann Oncol. 2014 Aug;25(8):1544-50. Doi

Mao Y, Qu Q, ZhangY, et al. The Value of Tumor Infiltrating Lymphocytes (TILs) for Predicting Response to Neoadjuvant Chemotherapy
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Tung NM, Winer EP. Tumor-Infiltrating Lymphocytes and Response to Platinum in Triple-Negative Breast Cancer. J Clin Oncol. 2015 Jan
5. pii: JCO.2014.59.6031.
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FORSCHEN clinically meaningful benefit considered
LEFREN
HEILEN X: lack of evidence for actionability There is no evidence, clinical or preclinical, that a The finding should not be taken into
genomic alteration is a potential therapeutic target account for clinical decision
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