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Diagnosis and Treatment of Patients

with Early and Advanced Breast Cancer

Therapy Algorithms

Preamble:

Therapy options shown in the algorithms are based on the current AGO recommendations, but
cannot represent all evidence-based treatment options, since prior therapies, performance status,
comorbidities, patient preference, special tumor biology etc. must be taken into account for the

actual treatment choice. Normally only recommendations with the recommendation grades AGO+
and AGO++ are taken into account.

In individual cases, other evidence-based treatment options (not listed here) may also be

appropriate and justified. After failure of effective standard treatments discussion in a molecular
tumor board should be considered.

Regardless of approval status, the algorithms only take into account drugs that were available in
Germany at the time the algorithm was last updated.
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Therapy Algorithms

Version 2021-2023:

Schneeweiss / Bauerfeind / Fehm / Miiller / Thill / Thomssen / Witzel / Wockel /
Janni

Version 2024:

Schneeweiss/ Miiller with the Breast Committee of the AGO

Format legend:

. Definitions, features, parameters

- Text Therapy with grade of recommendation AGO+ or AGO++

. Text Therapy with grade of recommendation AGO+/- (case by case decision)
— Recommended path with grade of recommendation AGO+ oder AGO++

. + Crossing without transition

Path of case by case decision (grade of recommendation AGO+/-)

. — Arrow points to the next therapy option
AGO+  AGO grade of recommendation of this path
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prognostic factors after surgery; eif not already done.
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Early-Stage Invasive Breast Cancer: American Society of Clinical Oncology Clinical Practice Guideline. J Clin Oncol. 2016;34:1134-
50

Balic M, Thomssen C, Wirstlein R, et al. St. Gallen/Vienna 2023: A Brief Summary of the Consensus Discussion on the Optimal
Primary Breast Cancer Treatment. Breast Care (Basel). 2023;18(3):213-222

Dowsett M, Smith IE, Ebbs SR, et al. Prognostic Value of Ki67 Expression After Short-Term Presurgical Endocrine Therapy for
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Gluz O, Nitz UA, Christgen M, et al. Impact of age, recurrence score (RS) and ovarian function suppression (OFS) on endocrine
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(suppl_7): S808-S869. 10.1016/annonc/annonc1089
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2023;194:113358

Nitz UA, Gluz O, Kimmel S, et al. Endocrine Therapy Response and 21-Gene Expression Assay for Therapy Guidance in HR+/HER2-
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Makhoul |, et al. Neoadjuvant systemic treatment of breast cancer. J Surg Oncol 2011: 103; 348

Reimer T et al. Avoiding axillary sentinel node biopsy after neoadjuvant systemic therapy in breast cancer: rationale for the
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von Minckwitz G, 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

Berruti A, et al. Pathologic complete response as a potential surrogate for the clinical outcome in patients with breast cancer after
neoadjuvant therapy: a meta-regression of 29 randomized prospective studies. J Clin Oncol 2014: 32, 3883

Marmé F, et al. Utility of the CPS+EG staging system in hormone receptor-positive, human epidermal growth factor receptor 2-
negative breast cancer treated with neoadjuvant chemotherapy. Eur J Cancer 53:65-74, 2016

Symmans WF, et al. Long-Term Prognostic Risk After Neoadjuvant Chemotherapy Associated With Residual Cancer Burden and
Breast Cancer Subtype. J Clin Oncol 35(10):1049-1060, 2017

Loibl S, et al. Risk Assessment after Neoadjuvant Chemotherapy in Luminal Breast Cancer Using a Clinicomolecular Predictor. Clin
Cancer Res. 2018;24(14):3358-3365.
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CNB, core needle biopsy; HR, hormone receptor; Ner, Neratinib; pCR, pathological complete response; Pz, Pertuzumab; q3w, every 3
weeks; T-DM1, Trastuzumab emtansine; Tz, Trastuzumab; y, year; if HR+ adjuvant endocrine therapy

Gianni L, et al. 5-year analysis of neoadjuvant pertuzumab and trastuzumab in patients with locally advanced, inflammatory, or

early-stage HER2-positive breast cancer (NeoSphere): a multicentre, open-label, phase 2 randomised trial. Lancet Oncol.
2016;17:791-800

Tolaney SM, et al. Adjuvant paclitaxel and trastuzumab for node-negative, HER2-positive breast cancer: final 10-year analysis of
the open-label, single-arm, phase 2 APT trial. Lancet Oncol 2023;24:273-285

Perez EA, et al. Trastuzumab plus adjuvant chemotherapy for human epidermal growth factor receptor 2-positive breast cancer:
planned joint analysis of overall survival from NSABP B-31 and NCCTG N9831.J Clin Oncol. 2014;32:3744-52

Cameron D, et al.; Herceptin Adjuvant (HERA) Trial Study Team. 11 years' follow-up of trastuzumab after adjuvant chemotherapy
in HER2-positive early breast cancer: final analysis of the HERceptin Adjuvant (HERA) trial. Lancet. 2017;389:1195-1205

Chan A, Moy B, Mansi J, et al.; ExteNET Study Group. Final Efficacy Results of Neratinib in HER2-positive Hormone Receptor-
positive Early-stage Breast Cancer From the Phase Il ExteNET Trial. Clin Breast Cancer. 2021;21:80-91

von Minckwitz G, et al; APHINITY Steering Committee and Investigators. Adjuvant Pertuzumab and Trastuzumab in Early HER2-
Positive Breast Cancer. N Engl J Med. 2017;377:122-131

Loibl S, et al. VP6-2022: Adjuvant pertuzumab and trastuzumab in patients with early HER-2 positive breast cancer in APHINITY:
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Gianni L, et al. Neoadjuvant and adjuvant trastuzumab in patients with HER2-positive locally advanced breast cancer (NOAH):
follow-up of a randomised controlled superiority trial with a parallel HER2-negative cohort. Lancet Oncol 2014: 15; 640

Loibl S, et al. Phase Il study of adjuvant ado-trastuzumab emtansine vs. Trastuzumab for residual invasive HER2-positive early
breast cancer after neoadjuvant chemotherapy and HER2-targeted therapy: KATHERINE final IDFS and updated OS analysis. SABCS
2023 (GS03-12)

Schneeweiss A, Chia S, Hickish T, Harvey V, Eniu A, Waldron-Lynch M, Eng-Wong J, Kirk S, Cortés J. Long-term efficacy analysis of the
randomised, phase Il TRYPHAENA cardiac safety study: Evaluating pertuzumab and trastuzumab plus standard neoadjuvant
anthracycline-containing and anthracycline-free chemotherapy regimens in patients with HER2-positive early breast cancer. Eur J
Cancer 2018;89:27-35
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LENR A, doxorubicin; C, cyclophosphamide; Cb, carboplatin; CTx, chemotherapy; dd, dose dense (every 2 weeks); E, epirubicin; mut,
: = mutated; nP, nab-paclitaxel; Pembro, pembrolizumab; P, paclitaxel; wt, wild type; y, year; ? if Pembrolizumab was started before
surgery; b after A/T-containing chemotherapy; ° after chemotherapy with platinum and/or pembrolizumab.
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Wang D, Feng J, Xu B. A meta-analysis of platinum-based neoadjuvant chemotherapy versus standard neoadjuvant chemotherapy
for triple-negative breast cancer. Future Oncol. 2019: 15(23); 2779-2790.

Li ZY, Zhang Z, Cao XZ, Feng Y, Ren SS. Platinum-based neoadjuvant chemotherapy for triple-negative breast cancer: a systematic
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Sharma P, Kimler BF, O'Dea A et al. Randomized Phase Il Trial of Anthracycline-free and Anthracycline-containing Neoadjuvant
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2021 Jun 24;384(25):2394-2405.

10. Schmid P, Cortes J, Pusztai L et al. Pembrolizumab for Early Triple-Negative Breast Cancer. N Engl J Med. 2020 Feb 27;382(9):810-
821.
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(TNBC). ESMO 2021 Abstract #VP7_2021
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ALND, axillary lymph node dissection; CNB, core needle biopsy; NACT, neoadjuvant chemotherapy; sn, sentinel node; SLNE, sentinel lymph node excision; TAD , targeted axillary dissection (SLNE + TLNE); TLNE,
targeted lymph node excision; 2 participation in 01 study b participation in AXSANA study recommended; STAD in case of 1-3 suspicious lymph nodes before NACT: +, in case of 2 4
suspicious lymph nodes before NACT: +/-; dfor radi see ions for radi

Giuliano AE, Ballman, KV, McCall L et al. Effect of axillary dissection vs no axillary dissection on 10-year overall survival among
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2017, 318, 918-926
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chemotherapy induced amenorrhea; ‘only HER2-negative; %In case patients wish to become pregnant interruption of adjuvant endocrine therapy
after 18 months for a maximum of 2 years is possible without short-term survival disadvantage with a median F/U of only 3.5 years (AGO+).
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i Al aromatase inhibitor; CPS-EG, clinical pathological stage + estrogen receptor status and grade score; EAT, extended adjuvant therapy; gBRCA1/2™, germ line
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2012;138(2):221-9.
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10



cancer: an adjusted indirect analysis of randomized controlled trials. Breast Cancer Res Treat. 2019 Apr;174(3):597-604.
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CDK4/6i 2nd-line
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8. Robson M, et al. Olaparib for Metastatic Breast Cancer in Patients with a Germline BRCA Mutation. N Engl J Med. 2017;377(6):523-
533.
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Safety Analyses from the Phase Ill EMBRACA Trial. Oncologist. 2019 Nov 25. pii: theoncologist.2019-0493. doi:
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15. Cardoso F, Senkus E, Costa A, et al. 4th ESO-ESMO International Consensus Guidelines for Advanced Breast Cancer (ABC 4). Ann
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Elacestrant
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Fulvestrant + Capivasertib

19. Turner NC, Oliveira M, Howell SJ, et al. Capivasertib in Hormone Receptor-Positive Advanced Breast Cancer. N Engl J Med.
2023;388:2058-2070

Trastuzumab Deruxtexcan

20. Modi S, Jacot W, Yamashita T, et al.Trastuzumab Deruxtecan in Previously Treated HER2-Low Advanced Breast Cancer. N Engl J Med.
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Premenopausal
standard therapy

HR+ /| HER2-
mBC

Postmenopausal
standard therapy

AGO++
== GnRHa + fulvestrant + CDK4/6i".26 ]

AGO++
GnRHa + Al + ribociclib*5 ]

AGO+
—' GnRHa + Al + palbociclib or abemaciclib3 l

AGO+ N
GnRHa + tamoxifen”:8

AGO+
_[ GnRHa + Al or GnRHa + fulvestrant?-12 ]
AGO++
_{ Ribociclib + nsAl2%:21 or fulvestrant3233 ]
AGO++
Abemaciclib + fulvestrant3435
AGO:
] Abemaciclib + nsAl22:23 |

AGO+
_{ Palbociclib + nsAl'%18 or Fulvestrant30:31 ]

Al, aromatase inhibitor; CDK4/6i, CDK4/6 inhibitor; GnRHa, GnRH agonist; HR, hormone receptor; ns, idal; mBC, ic breast cancer;

mo, months; TFI, treatment-free interval.

GnRHa plus fulvestrant plus palbociclib

1. Turner N et al. Palbociclib in Hormone-Receptor—Positive Advanced Breast Cancer. N EnglJ Med 2015; 373:209-219

2. LoiblS, et al. Palbociclib Combined with Fulvestrant in Premenopausal Women with Advanced Breast Cancer and Prior

Progression on Endocrine Therapy: PALOMA-3 Results. Oncologist. 2017;22(9):1028-1038.

GnRHa plus Al plus palbociclib

3. DeMichele A, Cristofanilli M, Brufsky A et al. Comparative effectiveness of first-line palbociclib plus letrozole versus letrozole
alone for HR+/HER2- metastatic breast cancer in US real-world clinical practice. Breast Cancer Res. 2021 Mar 24;23(1):37.

GnRHa plus Al/Tamoxifen plus ribociclib

4. Tripathy D et al. First-line ribociclib vs placebo with goserelin and tamoxifen or a non-steroidal aromatase inhibitor in
premenopausal women with hormone receptor-positive, HER2-negative advanced breast cancer: Results from the randomized

phase Il MONALEESA-7 trial. SABCS 2017, GS-26
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5. Im SA, LuYS, Bardia A, et al. Overall Survival with Ribociclib plus Endocrine Therapy in Breast Cancer. N Engl J Med. 2019 Jul
25;381(4):307-316. doi: 10.1056/NEJM0a1903765. PMID:31166679

GnRH plus Fulvestrant + Abemaciclib

6. Sledge GW Jr, Toi M, Neven P, et al. The Effect of Abemaciclib Plus Fulvestrant on Overall Survival in Hormone Receptor-Positive,
ERBB2-Negative Breast Cancer That Progressed on Endocrine Therapy-MONARCH 2: A Randomized Clinical Trial. JAMA Oncol. 2019
Sep 29. doi: 10.1001/jamaoncol.2019.4782. [Epub ahead of print] PMID:31563959

GnRHa plus tamoxifen (vs. OFS or tam)

7. Klijn JG, Blamey RW, Boccardo F, et al. Combined tamoxifen and luteinizing hormone-releasing hormone (LHRH) agonist versus
LHRH agonist alone in premenopausal advanced breast cancer: a meta-analysis of four randomized trials. J Clin Oncol.
2001;19(2):343-53.

8. Rugo HS, et al. Endocrine Therapy for Hormone Receptor-Positive Metastatic Breast Cancer: American Society of Clinical Oncology
Guideline. J Clin Oncol. 2016 ;34(25):3069-103.

GnRHa plus Al (first or second line)

9. Forward DP, Cheung KL, Jackson L, et al. Clinical and endocrine data for goserelin plus anastrozole as second-line endocrine therapy
for premenopausal advanced breast cancer. Br J Cancer. 2004 ;90(3):590-4.

10. Park IH, Ro J, Lee KS, et al. Phase Il parallel group study showing comparable efficacy between premenopausal metastatic breast
cancer patients treated with letrozole plus goserelin and postmenopausal patients treated with letrozole alone as first-line hormone
therapy. J Clin Oncol. 2010;28(16):2705-11.

11. Carlson RW, et al. Phase Il trial of anastrozole plus goserelin in the treatment of hormone receptor-positive, metastatic carcinoma
of the breast in premenopausal women. J Clin Oncol. 2010;28(25):3917-21.

GnRHa plus fulvestrant
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12. Bartsch R, Bago-Horvath Z, et al. Ovarian function suppression and fulvestrant as endocrine therapy in premenopausal women with
metastatic breast cancer. European Journal of Cancer 48: 1932-1938, 2012.

Letrozole and palbociclib (vs. letrozole alone)
16. Finn RS, et al. Palbociclib and Letrozole in Advanced Breast Cancer. N Engl J Med. 2016;375(20):1925-1936.

17. Finn RS, Rugo HS, Gelmon KA, Cristofanilli M, et al. (2021) Long-Term Pooled Safety Analysis of Palbociclib in Combination with
Endocrine Therapy for Hormone Receptor-Positive/Human Epidermal Growth Factor Receptor 2-Negative Advanced Breast Cancer:
Updated Analysis with up to 5 Years of Follow-Up. Oncologist 26:e749-e755.

18. Im SA, Mukai H, Park IH, et al. Palbociclib Plus Letrozole as First-Line Therapy in Postmenopausal Asian Women With Metastatic
Breast Cancer: Results From the Phase Ill, Randomized PALOMA-2 Study. J Glob Oncol. 2019 May;5:1-19. doi:
10.1200/JG0.18.00173. PMID:31125276

19. Rugo HS, Finn RS, Diéras V, et al. Palbociclib plus letrozole as first-line therapy in estrogen receptor-positive/human epidermal
growth factor receptor 2-negative advanced breast cancer with extended follow-up. Breast Cancer Res Treat. 2019
Apr;174(3):719729. doi: 10.1007/s10549-018-05125-4. PMID:30632023

Letrozol plus Ribociclib

20. Hortobagyi GN, et al. Ribociclib as First-Line Therapy for HR-Positive, Advanced Breast Cancer. N Engl J Med.
2016;375(18):17381748.

21. Yardley DA, Hart L, Favret A, et al. Efficacy and Safety of Ribociclib With Letrozole in US Patients Enrolled in the MONALEESA-2
Study. Clin Breast Cancer. 2019 Aug;19(4):268-277.e1l. doi: 10.1016/j.clbc.2019.02.007.

Non-steroidal Al plus Abemaciclib
22. Goetz MP, et al. MONARCH 3: Abemaciclib As Initial Therapy for Advanced Breast Cancer. J Clin Oncol. 2017 ;35(32):3638-3646.

23. Johnston S, Martin M, Di Leo A, et al. MONARCH 3 final PFS: a randomized study of abemaciclib as initial therapy for advanced
breast cancer. NPJ Breast Cancer. 2019 Jan 17;5:5. doi: 10.1038/s41523-018-0097-z. eCollection 2019. PMID:30675515
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Fulvestrant 500 mg plus Palbociclib (vs. Fulvestrant alone)

30. Turner NC et al. Overall Survival with Palbociclib and Fulvestrant in Advanced Breast Cancer N Engl J Med 2018.

31. Turner NC et al. Overall Survival with Palbociclib and Fulvestrant in Advanced Breast Cancer N EnglJ Med 2018; 379:1926-1936 DOI:

10.1056/NEJM0al1810527

Fulvestrant plus Ribociclib

32. Slamon DJ, Neven P, Chia S, et al. Phase Ill Randomized Study of Ribociclib and Fulvestrant in Hormone Receptor-Positive, Human
Epidermal Growth Factor Receptor 2-Negative Advanced Breast Cancer: MONALEESA-3. J Clin Oncol. 2018 Aug 20;36(24):2465-
2472. doi: 10.1200/JC0.2018.78.9909. PMID:29860922

33. Slamon DJ, Neven P, Chia S, et al. Overall Survival with Ribociclib plus Fulvestrant in Advanced Breast Cancer. N Engl J Med. 2019
Dec 11. doi: 10.1056/NEJM0a1911149. [Epub ahead of print]

Fulvestrant plus Abemaciclib

34. Sledge GW Jr, et al. MONARCH 2: Abemaciclib in Combination With Fulvestrant in Women With HR+/HER2- Advanced Breast
Cancer Who Had Progressed While Receiving Endocrine Therapy. J Clin Oncol. 2017;35(25):2875-2884.

35. Sledge GW Jr, Toi M, Neven P, et al. The Effect of Abemaciclib Plus Fulvestrant on Overall Survival in Hormone Receptor-Positive,
ERBB2-Negative Breast Cancer That Progressed on Endocrine Therapy-MONARCH 2: A Randomized Clinical Trial. JAMA Oncol. 2019
Sep 29. doi: 10.1001/jamaoncol.2019.4782. [Epub ahead of print] PMID:31563959
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(+); © only after T-DM1; dronly if HR pos; € only if HR neg.

Swain SM, Baselga J, Kim SB, et al. CLEOPATRA Study Group. Pertuzumab, trastuzumab, and docetaxel in HER2-positive metastatic

breast cancer. N Engl J Med 2015;372(8):724-34.

Perez EA, Lépez-Vega JM, Petit T, et al. Safety and efficacy of vinorelbine in combination with pertuzumab and trastuzumab for
first-line treatment of patients with HER2-positive locally advanced or metastatic breast cancer: VELVET Cohort 1 final results.

Breast Cancer Res. 2016;18(1):126.

Verma S, Miles D, Gianni L, et al. Trastuzumab emtansine for HER2-positive advanced breast cancer. N Engl J Med 2012;367:1783-

91

Krop IE, Lin NU, Blackwell K, et al. Trastuzumab emtansine (T-DM1) versus lapatinib plus capecitabine in patients with HER2-
positive metastatic breast cancer and central nervous system metastases: a retrospective, exploratory analysis in EMILIA. Ann

Oncol 2015;26(1):113-9.

Murthy RK, Loi S, Okines A et al. Tucatinib, Trastuzumab, and Capecitabine for HER2-Positive Metastatic Breast Cancer. N EnglJ

Med 2020; 382 (7): 597-609.
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11.

12.

13.

14.

Lin NU, Borges V, Anders C et al. Intracranial Efficacy and Survival With Tucatinib Plus Trastuzumab and Capecitabine for Previously
Treated HER2-Positive Breast Cancer With Brain Metastases in the HER2CLIMB Trial. J Clin Oncol 2020; 38 (23): 2610-2619.

Cameron D, Casey M, Press M et al. A phase lll randomized comparison of lapatinib plus capecitabine versus capecitabine alone in
women with advanced breast cancer that has progressed on trastuzumab: updated efficacy and biomarker analyses. Breast Cancer
Res Treat 2008;112(3):533-43.

Geyer CE, Forster J, Lindquist D, et al. Lapatinib plus capecitabine for HER2-positive advanced breast cancer. N Engl J Med
2006;355(26):2733-2743.

Saura C, Oliveira M, Feng Y-H et al. Neratinib Plus Capecitabine Versus Lapatinib Plus Capecitabine in HER2-Positive Metastatic
Breast Cancer Previously Treated With > 2 HER2-Directed Regimens: Phase Il NALA Trial. J Clin Oncol 2020; 38 (27): 3138-3149.

Modi S, Saura C, Yamashita T, et al. Trastuzumab-Deruxtecan in previously treated HER2-positive breast cancer. New Eng J Med
2020; DOI: 10.1056/NEJM0a1914510

von Minckwitz G, Schwedler K, Schmidt M, GBG 26/BIG 03-05 study group and participating investigators et al. Trastuzumab beyond
progression: overall survival analysis of the GBG 26/BIG 3-05 phase Ill study in HER2-positive breast cancer. Eur J Cancer
2011;47(15):2273-81.

Rimawi M, Ferrero J-M, La Haba-Rodriguez J de et al. First-Line Trastuzumab Plus an Aromatase Inhibitor, With or Without
Pertuzumab, in Human Epidermal Growth Factor Receptor 2-Positive and Hormone Receptor-Positive Metastatic or Locally
Advanced Breast Cancer (PERTAIN): A Randomized, Open-Label Phase Il Trial. J Clin Oncol 2018; 36 (28): 2826-28.

Blackwell KL, Burstein HJ, Storniolo AM, et al. Overall survival benefit with lapatinib in combination with trastuzumab for patients
with human epidermal growth factor receptor 2-positive metastatic breast cancer: final results from the EGF104900 Study. J Clin
Oncol 2012;30(21):2585-92.

Blackwell KL, Burstein HJ, Storniolo AM, et al. Randomized study of Lapatinib alone or in combination with trastuzumab in women
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