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Definition
i
SR, A Prognostic Factors is associated with the probability of the course of the
ey disease (e.g. disease-free or progression-free survival, overall survival). The
Guidaines Breas probability can be influenced by therapy.
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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Early Breast Cancer Trialists' Collaborative Group (EBCTCG), Lancet 379: 432-444, 2012
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E Quality Criteria
“acoe.v. .| = Biological hypothesis
i ot KG V. = Simple and standardized assessment method, quality assurance (QA) of
Verson 2021 1€ 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
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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
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- |
J Oxford
“AGOe. V.
in der DGGG e V. Factor LoE 2001 GR AGO
sowe
ndurONG Y- = Tumor size - pT la A ++
Guidelnes Breast
Version 2021.1E = Axillary lymph node status — pN la A ++
Histological tumor type (mucinous, tubular etc.) 2b B ++
Grade (Elston & Ellis) -G 2a B ++
* Age 2a B 4
Histologically proven peritumoral lymphatic vessel 1b B ++
and vascular invasion (L1 V1)
= pCR after NACT* in (luminal-B-like, HER2+, TN) 1a A i
Increased risk of recurrence in invasive- 2a B +/-
lobular BC, cT3/4, N+
ite gy = Obesity (BMI > 30 kg/m?) 1b B 8
Ry ey = Margins (resection status) — RO/R1 1a A +

* NACT = Neoadjuvant Chemotherapy
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Version 2021 €. = ER/PR 2a 3 ++
= HER2 (IHC, ISH) 2b B ++
= ER/ PR/ HER2/ Ki-67 to assess the 2b B -+
molecular type
= uPA / PAI-1 (Femtelle® ELISA) in NO 1a A +

= Proliferation markers

= Ki-67 before, during, or after treatment 1a B +
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1”“”6"' Reproducibility — Quality assurance is key for
ﬂ> clinical decision making

“AGOe. V.
SRR = ER/PR: concordance central vs local is high (97%; Plan B, SABCS 2014)

indor DKG e = Grade: concordance central vs local is 68% (PlanB, JCO 2016)
GugemesSet | = HER2: frequency of false-positive test results 6% (ASCO /CAP JCO 2013)
= Impact of routine pathologic review in NO BC: 20% changes: grade 40%, LVl 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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Guideines Breas MammaPrint® (NO-1) 1b A +*
ol =  Oncotype DX® (NO-1, HR+ HER2-) 1b A +*
EndoPredict® (NO-1, HR+, HER2 -) 2b B 4
Prosigna® (NO-1, HR+, HER2 -) 2b B +*
Breast Cancer Index®" (NO-1, HR+ HER2-)** 2b B +/-*
PREDICT® algorithm (https://breast.predict.nhs.uk/) ib A +
Clinical-pathological score for lobular breast cancer (nodal status, tumor size, 2b B +/-
lymphovascular invasion LVI)
CTSS Clinical Treatment Score** 2b B -
CPS-EG Score 2b B -
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+ ’f eyt * Should only be used in the context of clinical-pathological criteria (tumor size, nodal involvement, grade, Ki-67, ER,
MEILEN PR’ HERZ)
™ 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)
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Trial design [blomarker PNO; RS PNL; oDx N {IDFS) ET alone: Prospectively defined Sy-
question) 11.25 {+/- CTX) RSD-25 {+/- CTX) testing: ET alone RSO-11vs RS12-25/ET DMFS threshold for ET alone

InRSO-11 pNO-1 response
Percentage dinically 6615/9427 (70.2%, ad)- all 1-3 Involved 2l dincial CTX all dindial chemotherapy (CTX)| 3336/ 6693 (49.8%, ad)-online)
defined low-risk group online] lymph nodes indication [pNO-1) Indication {c/pN0O-1)
Percentage high dinical risk 16.7% (RS 0-10) 42.3% (RS 0-13) 15.3% (RS 0-11) ETrial (pND-1): 2 RS 0-25, le. | 23.2%
and low genomic risk low genomic risk with ETalone | (high clinkcal/low genomic risk)
(chnical CTX Indication)
Test falure rate nr. nr. 29% nr. 26% (fresh frazen)
Percentage genomically 69.1% (RS 11-25) 57.2% [RS 14.28) 60.4% (RS 12-25) Included only RS 0-11 (37.9%) na.
Intermediate-risk group ar
[only for Oncotype DX, ODX) RS 12.25/ET response (62.1%)
Percentage genomically 14.3% (RS 2 26) na 24.3% (RS 2 26) na. 27.0% (high dlm:ﬂiﬂ high
high-risk group {only for genomic
www.ago-online.de Oncatype DX)
roRsSCreN %
L TRIDEN 10-year follow-up nr. nr. n.r. nr. nr.

NECILEN

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 Aug 25;375(8):717-29.

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

Oncotype DX
1. 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.

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.

3. 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
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4. Sparano JA, Gray RJ, Makower DF, et al. Adjuvant Chemotherapy Guided by a 21-Gene Expression Assay in Breast Cancer. N Engl J
Med. 2018 Jul 12;379(2):111-121.

5. 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.

6. Kalinsky K, Barlow WE, Meric-Bernstam F, et al. First results from a phase Ill randomized clinical trial of standard adjuvant endocrine
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.

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).

2. 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. Int J Cancer. 2019 Aug 15;145(4):882-893.

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

4. 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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A Adjuvant endocrine therapy

: D 2 i f f
(S Predictive factors for DFS
- |
| Oxford
<
naocosev.  Therapy Factor loE GR AGO
?:2‘. DKG e.V. *  Endocrine therapy *  ER/PR status [%)] 1a A ++
Guidelnes Breast .
Ver.siu:;zz;:E IHC staining intensity (ER/PR) 1a
Ki-67 after 2-4 weeks of preoperative endocrine ib A -
therapy
Extended endocrine therapy =  Breast Cancer Index®™ (Sy Let (MA.17) or S5y Tam 2b B +
(EAT) (aTTOM), resp., after 5y Tam)
Tamoxifen =  CYP2D6-polymorphism 2b B
Ovarian ablation or *  Menopausal status 1c A e
suppression
Aromatase inhibitors vs. *  Menopausal status 1c A e
e ER / PR / HER2 as single factors 1c A
W"?ﬁnlm'? Invasiv-lobular breast cancer 2b B -
Ry ey = Ki-67 high 2b B +/-
Obesity (BMI > 30 kg/m?) 2b B +/-

General publications

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. 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

3. 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.

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 24 (9): 1332-41, 2006.

2. 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 365 (9472): 1687-717, 2005

3. 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

Prognostic and Predictive Factors

14



4. Harvey JM, Clark GM, Osborne CK, et al.: Estrogen receptor status by immunohistochemistry is superior to the ligand-binding assay
for predicting response to adjuvant endocrine therapy in breast cancer. J Clin Oncol 17 (5): 1474-81, 1999.

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 21031 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 |, 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.

EAT
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.

Amenorrhoea

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-mdllerian 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.

Body Mass Index

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.

2. 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.
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CYP2D6

Bezerra LS, Santos-Veloso MAQ, 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.

Brooks JD, Comen EA, Reiner AS, et al; WECARE Study collaborative group, Malone KE, Bernstein JL. CYP2D6 phenotype, tamoxifen,

and risk of contralateral breast cancer in the WECARE Study. Breast Cancer Res. 2018 Dec 10;20(1):149.

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. 2018 Oct 24. doi: 10.1007/s00280-018-3703-8. [Epub ahead of print] PMID:
30357449

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. doi: 10.3389/fphar.2017.00582. eCollection 2017. PMID: 28955222

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.
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~=<| Adjuvant Chemotherapy and Targeted Therapy

: >\ Predictive Factors for DFS
= e
in der DKG eV, Therapy Factor LoE GR AGO
Veromsiiae. " Adjuvant uPA / PAI-1 (ELISA, Femtelle®) la A +/-
Chemotherapy 70-Gene-signature (Mammaprint®) 1b A +
21-Gene-signature (Oncotype DX RS®) 1b A -
EPclin (Endopredict®) 2b B +
PAM-50 (Prosigna®) 2b B +
Histological type (lobular vs. NST) 2b B
= Anti-HER2-Therapy HER2 (IHC, ISH) 1a A e

www.ago-online.de

roRsSCrneN
LEIREN
MEILEN

uPA/PAI-1

1. Harbeck N, Kates RE, Look MP, et al. Enhanced benefit from adjuvant systemic chemotherapy in breast cancer patients classified high-
risk according to uPA and PAI-1 (n=3,424). Cancer Res 62 (16): 4617-22, 2002.

2. 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.

3. 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.

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

OncotypeDX
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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
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.

EPclin (EndoPredict®)
1. Sestak |, 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. Jensen MB, Leenkholm 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.

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, Wang H et al.: A nomogram for determining the disease-specific survival in invasive lobular carcinoma of the breast: A
population study. Medicine (Baltimore). 2020 Oct 23;99(43):e22807.
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Anti-HER2 therapy
see evidence in chapter “Chemotherapy and targeted therapy”
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~=<| Neoadjuvant Systemic Chemotherapy (NACT)

(S Predictive Factors for pCR |
- |
|
©AGO AL pCR* Oxford
oAy Probabili
o e oY Lok GR AGO
Eaied ° Youngage t 1a A &
* ¢T1/cT2 tumorso.NOo.G3 ™ la A ++
= Negative ER- and PR-status ™M 1a A ++
* Triple negative breast cancer (TNBC) ™M 1a A -+
* Positive HER2-status ™M 1a A ++
= Early response, clnically 1 1b A +
* Invasive-lobular breast cancer Jd 1a A +
wewago-oninede  ® Metaplastic breast cancer AN 4 fo +

roRsSCrneN
LEIREN
MEILEN

* High (1) or very high (1) probabililty of pCR, low ({) or very low (4) probabililty of pCR

General evidence

1.

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.

. 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.

. 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 2017.

. 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.

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.
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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.
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~=<| Neoadjuvant Systemic Chemotherapy (NACT)

~> >‘ Predictive Factors for pCR I

’ pCR* Oxford
C,Aio;‘;:é - Probability
i dorDKG V. Factor LoE GR AGO
s = Gene expression profiles (gene signatures) T 2b B +/-

(Mammaprint®, Endopredict® Oncotype DX®,
Prosigna®, Breast Cancer IndexsM)

* Ki-67 ) 2b B +
* Tumor infiltrating lymphocytes** 1t 2a B +
* PIK3CA mutation (for HER2-positive BC) 1t 2a B +/-
= gBRCA-mutation (for the effect of chemotherapy) 1t 2b B +
S o e e * gBRCA-mutation (for the effect of platinum) TS 2b B +/-

roRsSCrneN

LEVAREN * High (1) or very high (T7) probabililty of pCR, low (+) or very low ({4) probabililty of pCR
Defined as dense lymphocytic infiltration of inner peritumoral stroma outside of the invasion front (lymphocytes make up >50%
of stroma area)

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. doi: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
Without Carboplatin in Human Epidermal Growth Factor Receptor 2-Positive and Triple-Negative Primary Breast Cancers. J Clin Oncol.
2014 Dec 22. pii: JC0.2014.58.1967.

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, Zhang Y, et al. The Value of Tumor Infiltrating Lymphocytes (TILs) for Predicting Response to Neoadjuvant
Chemotherapy in Breast Cancer: A Systematic Review and Meta-Analysis. PLoS One. 2014 Dec 12;9(12)

Tung NM, Winer EP. Tumor-Infiltrating Lymphocytes and Response to Platinum in Triple-Negative Breast Cancer. J Clin Oncol. 2015 Jan
5. pii: JC0O.2014.59.6031.
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7.

Denkert et al, SABCS 2016

IK3CA

1.

Loibl S, von Minckwitz G, Schneeweiss A, et al. PIK3CA mutations are associated with lower rates of pathologic complete response to
anti-human epidermal growth factor receptor 2 (her2) therapy in primary HER2-overexpressing breast cancer. J Clin Oncol. 2014 Oct

Nuciforo PG, Aura C, Holmes E, et al: Benefit to neoadjuvant anti-Human Epidermal Growth Factor Receptor 2 (HER2)-targeted
therapies in HER2-positive primary breast cancer is independent of Phosphatase and tensin homolog deleted from chromosome 10
(PTEN) status. Ann Oncol. 2015 Jul;26(7):1494-500. doi: 10.1093/annonc/mdv175. Epub 2015 Apr 7.

Pogue-Geile KL, Song N, Jeong JH, et al: Intrinsic Subtypes, PIK3CA Mutation, and the Degree of Benefit From Adjuvant Trastuzumab
in the NSABP B-31 Trial. Clin Oncol. 2015 Jan 5. pii: JCO.2014.56.2439

Sueta A, Yamamoto Y, Yamamoto-lbusuki M, et al. An Integrative Analysis of PIK3CA Mutation, PTEN, and INPP4B Expression in Terms
of Trastuzumab Efficacy in HER2-Positive Breast Cancer. PLoS One. 2014 Dec 26;9(12):e116054.

Loibl S, Majewski |, Guarneri V, et al. PIK3CA mutations are associated with reduced pathological complete response rates in primary
HER2-positive breast cancer: pooled analysis of 967 patients from five prospective trials investigating lapatinib and trastuzumab. Ann
Oncol. 2016 Aug;27(8):1519-25.

Loibl S, Majewski |, Guarneri V, et al. PIK3CA mutations are associated with reduced pathological complete response rates in primary
HER2-positive breast cancer: pooled analysis of 967 patients from five prospective trials investigating lapatinib and trastuzumab. Ann
Oncol. 2019 Jan 9. doi: 10.1093/annonc/mdy536. [Epub ahead of print]

Fan H, Li C, Xiang Q, et al. PIK3CA mutations and their response to neoadjuvant treatment in early breast cancer: A systematic review
and meta-analysis. Thorac Cancer. 2018 May;9(5):571-579.

Zardavas D, Te Marvelde L, Milne RL, et al. Tumor PIK3CA Genotype and Prognosis in Early-Stage Breast Cancer: A Pooled Analysis of
Individual Patient Data. J Clin Oncol. 2018 Apr 1;36(10):981-990.

gBRCA bei TNBC

1.

Loibl S, Weber KE, Timms KM et al. Survival analysis of carboplatin added to an anthracycline/taxane-based neoadjuvant
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chemotherapy and HRD score as predictor of response-final results from GeparSixto. Ann Oncol. 2018 Dec 1;29(12):2341-2347.
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{5 Prognostic Factors
eﬁi?:&:& eV, Oxford
e Factor

in der DKG e.V. LoE GR AGO

Breast

porc 221 = Circulating tumor cells (CTC in blood, Cell Search®)

= Prognosis 1a A +
= Early response assessment (3w) ib B +
= Therapy decision solely based on dynamics 1b A -*
of CTC numbers over time or CTC phenotype
= Cell-free DNA (cfDNA in blood) 2a A+

www.ago-online.de

' RSCIEN
LENIREN
At * Study participation recommended

1. 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.

CTC

1. Bidard FC, Peeters DJ, Fehm T, et al. 2014. Clinical validity of circulating tumour cells in patients with metastatic breast cancer: a
pooled analysis of individual patient data. Lancet Oncol. 2014 Apr;15(4):406-14.

2. Cristofanilli, M., Budd, G.T,, Ellis, M.J., et al. 2004. Circulating tumor cells, disease progression, and survival in metastatic breast
cancer. N. Engl. J. Med. 351, 781-791. doi:10.1056/NEJM0a040766.

3. Cristofanilli, M., Hayes, D.F., Budd, G.T.et al 2005. Circulating tumor cells: a novel prognostic factor for newly diagnosed metastatic
breast cancer. J. Clin. Oncol. 23, 1420-1430. doi:10.1200/JC0.2005.08.140.

4. Giuliano, M., Giordano, A., Jackson, S., et al. 2011. Circulating tumor cells as prognostic and predictive markers in metastatic breast
cancer patients receiving first-line systemic treatment. Breast Cancer Res. 13, R67. doi:10.1186/bcr2907.

5. Smerage JB, Barlow WE, Hortobagyi GN, et al. 2014. Circulating tumor cells and response to chemotherapy in metastatic breast
cancer: SWOG S0500. J Clin Oncol. 2014 Nov, 1;32(31):3483-9
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6.

7.

Sparano J, O'Neill A, Alpaugh K, et al. Association of Circulating Tumor Cells With Late Recurrence of Estrogen Receptor-Positive
Breast Cancer: A Secondary Analysis of a Randomized Clinical Trial. JAMA Oncol. 2018 Dec 1;4(12):1700-1706.

Jauch SF, Riethdorf S, Sprick MR, et al. Sustained prognostic impact of circulating tumor cell status and kinetics upon further

progression of metastatic breast cancer. Breast Cancer Res Treat. 2018 Oct 1. doi: 10.1007/s10549-018-4972-y. [Epub ahead of print]
PMID: 30276763

Cell-free DNA

1. ChengJ, Holland-Letz T, Wallwiener M, et al. Circulating free DNA integrity and concentration as independent prognostic markers in
metastatic breast cancer. Breast Cancer Res Treat. 2018 May;169(1):69-82.

2. YangJ, Cheng L, ZhangJ, et al. Predictive value of circulating cell-free DNA in the survival of breast cancer patients: A systemic review
and meta-analysis. Medicine (Baltimore). 2018 Jul 97(28):e11417.

3. Zill OA, Banks KC, Fairclough SR, et al. The Landscape of Actionable Genomic Alterations in Cell-Free Circulating Tumor DNA from

21,807 Advanced Cancer Patients. Clin Cancer Res. 2018 Aug 1;24(15):3528-3538.
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i Treatment of Metastatic Breast Cancer
E Gl Predictive Factors for response

Oxford
“AGOe. V.
in der DGGG e.V. Therapy Factor LoE GR AGO
sowie
in der DKG e.V. *  Endocrine therapy ER / PR (prim. tumor, better: metastasis) 1a A Es
Guidelnes Breast
Version 2021.1E Response to prior therapy 2b B s
Autocrine receptor mutation (ESR1) 2b B +
*  Alpelisib PIK3CA mutation (prim. tumor, metastases, ib A e
plasma)
*  Chemotherapy Response to prior therapy ib A ++
Endocring tmm—mempy HER2 (prim. tumor, better: metastasis) 1a A ++

1. Campbel¢irkBlandeliRWisE|ston mm‘temiuawma:mp@smmol receptor values ingorimary-breast cancer and response of
metastases to endocrine therapy.‘f&%&. 1@%’1‘3&@?&%1’317—1319
*  PARP-Inhibitors gBRCA1/2-mutation 1a A ++
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