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Search Strategy

Search Terms: Radiotherapy Breast Cancer

Source: Pubmed 1/2010 - 1/2021

Effect of radiotherapy after mastectomy and axillary surgery on 10-year recurrence and 20-year breast cancer mortality: meta-analysis of
individual patient data for 8135 women in 22 randomised trials

1. EBCTCG (Early Breast Cancer Trialists' Collaborative Group), McGale P, Taylor C, Correa C, et al. Lancet. 2014 Jun 21;383(9935):2127-
35.

Effect of radiotherapy after breast-conserving surgery on 10-year recurrence and 15-year breast cancer death: meta-analysis of individual
patient data for 10,801 women in 17 randomised trials

1. Early Breast Cancer Trialists' Collaborative Group (EBCTCG), Darby S, McGale P, Correa C, et al. Lancet. 2011 Nov 12;378(9804):1707-
16.

Overview of the randomized trials of radiotherapy in ductal carcinoma in situ of the breast

1. Early Breast Cancer Trialists' Collaborative Group (EBCTCG), Correa C, McGale P, Taylor C, et al. Natl Cancer Inst Monogr.
2010;2010(41):162-77.




Vorbemerkung
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e T * Diese Empfehlungen rur adjuvanten Strahlentherapie bei Brustkrebs
gt SR basleren auf einer Konsensusdiskussion zwischen Experten der
St et Arbeitsgemeinschaft fir Gynikologische Onkologie (AGO) und der
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Deutschen Gesellschaft flr Radiconkologie (DEGRO)

* FOr technische Details zur Durchfthrung der Strahlentherapie
verweisen wir auf die entsprechenden aktualisierten Leitlinien der
DEGRO
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. SedIlmayer F, Sautter-Bihl ML, Budach W, et al; Breast Cancer Expert Panel of the German Society of Radiation Oncology (DEGRO).
DEGRO practical guidelines: radiotherapy of breast cancer I: radiotherapy following breast conserving therapy for invasive breast
cancer. Strahlenther Onkol. 2013 Oct;189(10):825-33.

. Sautter-Bihl ML, Sedlmayer F, Budach W, et al; Breast Cancer Expert Panel of the German Society of Radiation Oncology (DEGRO).
DEGRO practical guidelines: radiotherapy of breast cancer lll--radiotherapy of the lymphatic pathways. Strahlenther Onkol. 2014
Apr;190(4):342-51.

. Wenz F, Sperk E, Budach W et al; Breast Cancer Expert Panel of the German Society of Radiation Oncology (DEGRO). DEGRO practical
guidelines for radiotherapy of breast cancer IV: radiotherapy following mastectomy for invasive breast cancer. Strahlenther Onkol.
2014 Aug;190(8):705-14.

Budach W, Matuschek C, Bolke E et al; Breast Cancer Expert Panel of the German Society of Radiation Oncology (DEGRO). DEGRO

practical guidelines for radiotherapy of breast cancer V: Therapy for locally advanced and inflammatory breast cancer, as well as local
therapy in cases with synchronous distant metastases. Strahlenther Onkol. 2015 Aug;191(8):623-33.

Harms W, Budach W, Dunst J, et al; Breast Cancer Expert Panel of the German Society of Radiation Oncology (DEGRO). DEGRO

practical guidelines for radiotherapy of breast cancer VI: therapy of locoregional breast cancer recurrences. Strahlenther Onkol.
2016;192(4):199-208



10.

Krug D, Baumann R, Budach W et al.: Breast Cancer Expert Panel of the German Society of Radiation Oncology (DEGRO).
Neoadjuvant chemotherapy for breast cancer-background for the indication of locoregional treatment. Strahlenther Onkol. 2018
Sep;194(9):797-805.

Duma MN, Baumann R, Budach W, et al; Breast Cancer Expert Panel of the German Society of Radiation Oncology (DEGRO). Heart-

sparing radiotherapy techniques in breast cancer patients: a recommendation of the breast cancer expert panel of the German
society of radiation oncology (DEGRO). Strahlenther Onkol. 2019 Oct;195(10):861-871.

Hehr T, Baumann R, Budach W, et al. Radiotherapy after skin-sparing mastectomy with immediate breast reconstruction in
intermediate-risk breast cancer : Indication and technical considerations. Strahlenther Onkol. 2019 Nov;195(11):949-963.

Piroth MD, Krug D, Sedlmayer F et al. Post-neoadjuvant treatment with capecitabine and trastuzumab emtansine in breast cancer
patients-sequentially, or better simultaneously? Strahlenther Onkol. 2021 Jan;197(1):1-7.

Krug D, Baumann R, Combs SE et al. Moderate hypofractionation remains the standard of care for whole-breast radiotherapy in
breast cancer: Considerations regarding FAST and FAST-Forward. Strahlenther Onkol 2021 https://doi.org/10.1007/s00066-020-
01744-3



=<  Radiotherapie (RT) nach brusterhaltenden

ﬁ e Operationen (BEO; invasive Karzinome)
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;:::’:_ * Bestrahlung der operierten Brust - " y
—— 112 *  Hypofraktionierung RT (Gesamtdosis ca. 40 Gy in ¢ca. 15-16  1a A *

Fraktionen in ca. 3 bis 5 Wochen)

*  Konventionell fraktionlerte RT (Gesamtdosls ca. 50 Gy in 1a n *
ca. 25-28 Fraktionen in ca. 5-6 Wochen)

=  Ultra-hypofraktionierte RT (Gesamtdosis 26 baw. 28,5 Gy b B +f
in 5 Fraktionen (ber 1 oder 5 Wochen)

*  Bei Leberserwartung <10 Jahre und pT1, pNO, RO, ER/PR 1s ] 5
positiv, HERZ-negativ, endokriner adjuvanter Therapie
(alle Faktoren) kana unter Inkaufnahme eines erhdhten
van age-wie 00 Lokalreridivrisikos nach individueller Beratung auf die RT
" " verzichtet werden.,

Hypofractionation

1.

Haviland JS, Owen JR, Dewar JA, et al; START Trialists' Group. The UK Standardisation of Breast Radiotherapy (START) trials of
radiotherapy hypofractionation for treatment of early breast cancer: 10-year follow-up results of two randomised controlled trials.
Lancet Oncol. 2013 Oct;14(11):1086-94.

Whelan TJ, Pignol JP, Levine M et al. Long-term results of hypofractionated radiation therapy for breast cancer. N Engl J Med. 2010
Feb 11;362(6):513-20.

Hopwood P, Haviland JS, Sumo G et al; START Trial Management Group. Comparison of patient-reported breast, arm, and shoulder
symptoms and body image after radiotherapy for early breast cancer: 5-year follow-up in the randomised Standardisation of Breast
Radiotherapy (START) trials. Lancet Oncol. 2010 Mar;11(3):231-40.

Bane AL, Whelan TJ, Pond GR, et al. Tumor factors predictive of response to hypofractionated radiotherapy in a randomized trial
following breast conserving therapy. Ann Oncol. 2014 May;25(5):992-8.

Budach W, Bolke E, Matuschek C. Hypofractionated Radiotherapy as Adjuvant Treatment in Early Breast Cancer. A Review and Meta-
Analysis of Randomized Controlled Trials. Breast Care (Basel). 2015 Aug;10(4):240-5.

Haviland JS, Bentzen SM, Bliss JM et al On behalf of the START Trial Management Group. Prolongation of overall treatment time as a
cause of treatment failure in early breast cancer: An analysis of the UK START (Standardisation of Breast Radiotherapy) trials of
radiotherapy fractionation. Radiotherapy and Oncology 121 (2016) 420423



Shaitelman SF, Lei X, Thompson A et al. Three-Year Outcomes With Hypofractionated Versus Conventionally Fractionated Whole-
Breast Irradiation: Results of a Randomized, Noninferiority Clinical Trial. J Clin Oncol. 2018 Oct 31:JCO1800317.

Hickey BE, James ML, Lehman M et al. Fraction size in radiation therapy for breast conservation in early breast cancer. Cochrane
Database Syst Rev. 2016 Jul 18;7:CD003860.

Offersen BV, Alsner J, Nielsen HM et al. Hypofractionated Versus Standard Fractionated Radiotherapy in Patients With Early Breast
Cancer or Ductal Carcinoma In Situ in a Randomized Phase Il Trial: The DBCG HYPO Trial. J Clin Oncol. 2020 Nov 1;38(31):3615-3625.

Ultra-Hypofractionation

1.

Brunt AM, Haviland JS, Sydenham M et al. Ten-Year Results of FAST: A Randomized Controlled Trial of 5-Fraction Whole-

Breast Radiotherapy for Early Breast Cancer. J Clin Oncol. 2020 Oct 1;38(28):3261-3272.

Brunt AM, Haviland JS, Wheatley DA et al. Hypofractionated breast radiotherapy for 1 week versus 3 weeks (FAST-Forward): 5-year
efficacy and late normal tissue effects results from a multicentre, non-inferiority, randomised, phase 3 trial. Lancet. 2020 May
23;395(10237):1613-1626.

Whelan T, Levine M, Sussman J. Hypofractionated Breast Irradiation: What's Next? J Clin Oncol. 2020 Oct 1;38(28):3245-3247.

Krug D, Baumann R, Combs SE et al. Moderate hypofractionation remains the standard of care for whole-breast radiotherapy in
breast cancer: Considerations regarding FAST and FAST-Forward. Strahlenther Onkol 2021 https://doi.org/10.1007/s00066-020-
01744-3

Elderly patients with low-risk features

1.

Hughes KS, Schnaper LA, Bellon J et al. Lumpectomy plus tamoxifen with or without irradiation in women age 70 years or older with
early breast cancer: long-term follow-up of CALGB 9343. J Clin Oncol. 2013 Jul 1;31(19):2382-7.

Kunkler IH, Williams LJ, Jack W], et al: On behalf of the PRIME Il investigators. Breast-conserving surgery with or without irradiation in
women aged 65 years or older with early breast cancer (PRIME 1l): a randomised controlled trial. Lancet Oncol. 2015.

Hughes KS, Schnaper LA. Can older women with early breast cancer avoid radiation? The Lancet Oncology 2015

Fastner G, Sedlmayer F, Widder J et al. Endocrine therapy with or without whole breast irradiation in low-risk breast cancer patients
after breast-conserving surgery: 10-year results of the Austrian Breast and Colorectal Cancer Study Group 8A trial. Eur J Cancer. 2020



Jan 18;127:12-20.

Kunkler et al. GS2-03. Prime 2 randomised trial (postoperative radiotherapy in minimume-risk elderly): Wide local excision and

adjuvant hormonal therapy +/- whole breast irradiation in women =/> 65 years with early invasive breast cancer: 10 year results.
SABCS 2020



Median follow v
Primary endpeint
Inchusion criteria
L e o
S

B AM ol | O Onand. 2OJ0 ONF 1 BIED RIGT AT vund AM o o Landet. D000 Mary TLISISIET) 14200608

Ultra-Hypofractionation

1.

Brunt AM, Haviland JS, Sydenham M et al. Ten-Year Results of FAST: A Randomized Controlled Trial of 5-Fraction Whole-
Breast Radiotherapy for Early Breast Cancer. J Clin Oncol. 2020 Oct 1;38(28):3261-3272.

Brunt AM, Haviland JS, Wheatley DA et al. Hypofractionated breast radiotherapy for 1 week versus 3 weeks (FAST-Forward): 5-year
efficacy and late normal tissue effects results from a multicentre, non-inferiority, randomised, phase 3 trial. Lancet. 2020 May
23;395(10237):1613-1626.

Whelan T, Levine M, Sussman J. Hypofractionated Breast Irradiation: What's Next? J Clin Oncol. 2020 Oct 1;38(28):3245-3247.

Krug D, Baumann R, Combs SE et al. Moderate hypofractionation remains the standard of care for whole-breast radiotherapy in
breast cancer: Considerations regarding FAST and FAST-Forward. Strahlenther Onkol (in press).
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Ultra-Hypofractionation

1. Brunt AM, Haviland JS, Sydenham M et al. Ten-Year Results of FAST: A Randomized Controlled Trial of 5-Fraction Whole-
Breast Radiotherapy for Early Breast Cancer. J Clin Oncol. 2020 Oct 1;38(28):3261-3272.

2. Brunt AM, Haviland JS, Wheatley DA et al. Hypofractionated breast radiotherapy for 1 week versus 3 weeks (FAST-Forward): 5-year
efficacy and late normal tissue effects results from a multicentre, non-inferiority, randomised, phase 3 trial. Lancet. 2020 May
23;395(10237):1613-1626.

3. WhelanT, Levine M, Sussman J. Hypofractionated Breast Irradiation: What's Next? J Clin Oncol. 2020 Oct 1;38(28):3245-3247.

Krug D, Baumann R, Combs SE et al. Moderate hypofractionation remains the standard of care for whole-breast radiotherapy in
breast cancer: Considerations regarding FAST and FAST-Forward. Strahlenther Onkol (in press).
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1. Hughes KS, Schnaper LA, Bellon J et al: Lumpectomy plus tamoxifen with or without irradiation in women age 70 years or older with
early breast cancer: long-term follow-up of CALGB 9343. J Clin Oncol. 2013 Jul 1;31(19):2382-7.
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Boost in general (EBRT/Brachytherapy, sequential)

1.

Bartelink H, Maingon P, Poortmans P, et al: European Organisation for Research and Treatment of Cancer Radiation Oncology and
Breast Cancer Groups. Whole-breast irradiation with or without a boost for patients treated with breast-conserving surgery for early
breast cancer: 20-year follow-up of a randomised phase 3 trial. Lancet Oncol. 2015 Jan;16(1):47-56.

Jones HA, Antonini N, Hart AA et al. Impact of pathological characteristics on local relapse after breast-conserving therapy: a
subgroup analysis of the EORTC boost versus no boost trial. J Clin Oncol. 2009 Oct 20;27(30):4939-47.

Romestaing P, Lehingue Y, Carrie C et al. Role of a 10-Gy boost in the conservative treatment of early breast cancer: results of a
randomized clinical trial in Lyon, France. J Clin Oncol. 1997 Mar;15(3):963-8.

Polgar C, Fodor J, Orosz Z et al. Electron and high-dose-rate brachytherapy boost in the conservative treatment of stage I-Il breast
cancer first results of the randomized Budapest boost trial. Strahlenther Onkol. 2002 Nov;178(11):615-23.

Polo A, Polgar C, Hannoun-Levi JM et al. Risk factors and state-of-the-art indications for boost irradiation in invasive breast carcinoma.
Brachytherapy. 2017 May - Jun;16(3):552-564.

Boost-RT in premenopausal p.

Boost-RT in postmenopausal p.




1.

3.

Bartelink H, Maingon P, Poortmans P et al; European Organisation for Research and Treatment of Cancer Radiation Oncology and
Breast Cancer Groups. Whole-breast irradiation with or without a boost for patients treated with breast-conserving surgery for early
breast cancer: 20-year follow-up of a randomised phase 3 trial. Lancet Oncol. 2015 Jan;16(1):47-56. Including Supplementary
appendix.

Livi L, Borghesi S, Saieva C et al. Benefit of radiation boost after whole-breast radiotherapy. Int J Radiat Oncol Biol Phys. 2009 Nov
15;75(4):1029-34.

Antonini et al. Effect of age and radiation dose on local control after breast conserving treatment: EORTC trial 22881-10882.
Radiotherapy and Oncology 82 (2007) 265-271

Simultaneous-integrated boost (conventionally fractionated RT)

1.

Horner-Rieber J, Forster T, Hommertgen A et al. Intensity-modulated radiotherapy (IMRT) with simultaneously integrated boost
shortens treatment time and is non-inferior to conventional radiotherapy followed by sequential boost in adjuvant breast cancer
treatment: results of a large randomized phase lll trial (IMRT-MC2 trial). Int J Radiat Oncol Biol Phys. 2020 Dec 12:50360-
3016(20)34651-4.

Choi KH, Ahn SJ, Jeong JU et al. Postoperative radiotherapy with intensity-modulated radiation therapy versus 3-dimensional
conformal radiotherapy in early breast cancer: A randomized clinical trial of KROG 15-03. Radiother Oncol. 2020 Sep 24;154:179-186.

Krug D, Koder C, Hafner MF et al. Acute toxicity of normofractionated intensity modulated radiotherapy with simultaneous
integrated boost compared to three-dimensional conformal radiotherapy with sequential boost in the adjuvant treatment of breast
cancer. Radiat Oncol. 2020 Oct 13;15(1):235.

Bantema-Joppe EJ, Vredeveld EJ, de Bock GH, et al (2013) Five year outcomes of hypofractionated simultaneous integrated boost
irradiation in breast conserving therapy; patterns of recurrence. Radiother Oncol 108:269-272.

Bantema-Joppe EJ, Schilstra C, de Bock GH, et al (2012) Simultaneous integrated boost irradiation after breast-conserving surgery:
physician-rated toxicity and cosmetic outcome at 30 months' follow-up. Int J Radiat Oncol Biol Phys 83:e471-7.

Simultaneous-integrated boost (hypofractionated RT)

1.

2.

Paelinck L, Gulyban A, Lakosi F, et al (2017) Does an integrated boost increase acute toxicity in prone hypofractionated breast
irradiation? A randomized controlled trial. Radiother Oncol 122:30-36.
Van Parijs H, Miedema G, Vinh-Hung V, et al (2012) Short course radiotherapy with simultaneous integrated boost for stage I-Il breast



cancer, early toxicities of a randomized clinical trial. Radiat Oncol 7:80-10.

Freedman GM, White JR, Arthur DW, et al. Accelerated fractionation with a concurrent boost for early stage breast cancer. Radiother
Oncol. 2013 Jan;106(1):15-20.

Cante D, Petrucci E, Sciacero P, et al (2017) Ten-year results of accelerated hypofractionated adjuvant whole-breast radiation with
concomitant boost to the lumpectomy cavity after conserving surgery for early breast cancer. Med Oncol 34:152.

Krug D, Baumann R, Krockenberger K et al. Adjuvant hypofractionated radiotherapy with simultaneous integrated boost after breast-
conserving surgery: results of a prospective trial. Strahlenther Onkol. 2020 Oct 1. doi: 10.1007/s00066-020-01689-7.

Dellas K, Vonthein R, Zimmer J, et al (2014) Hypofractionation with simultaneous integrated boost for early breast cancer: results of
the German multicenter phase Il trial (ARO-2010-01). Strahlenther Onkol 190:646—653.

De Rose F, Fogliata A, Franceschini D, et al (2016) Phase Il trial of hypofractionated VMAT-based treatment for early stage breast
cancer: 2-year toxicity and clinical results. Radiat Oncol 11:120-9.

Intraoperative irradiation (IORT/IOERT)

As boost-irradiation followed by WBI

1.

Fastner G, Reitsamer R, Urbanski B et al. Toxicity and cosmetic outcome after hypofractionated whole breast irradiation and boost-
IOERT in early stage breast cancer (HIOB): First results of a prospective multicenter trial (NCT01343459). Radiother Oncol. 2020
May;146:136-142.

Fastner G, Sedlmayer F, Merz F et al. IORT with electrons as boost strategy during breast conserving therapy in limited stage breast
cancer: long term results of an ISIORT pooled analysis. 2013 Aug;108(2):279-86.

Fastner G, Reitsamer R, Ziegler | et al. IOERT as anticipated tumor bed boost during breast-conserving surgery after neoadjuvant
chemotherapy in locally advanced breast cancer--results of a case series after 5-year follow-up. Int J Cancer. 2015 Mar
1;136(5):1193-201.

Kaiser J, Kronberger C, Moder A et al. Intraoperative Tumor Bed Boost With Electrons in Breast Cancer of Clinical Stages | Through llI:
Updated 10-Year Results. Int J Radiat Oncol Biol Phys. 2018 Sep 1;102(1):92-101.

Blank E, Kraus-Tiefenbacher U, Welzel G et al. Single-center long-term follow-up after intraoperative radiotherapy as a boost during
breast-conserving surgery using low-kilovoltage x-rays. Ann Surg Oncol. 2010 Oct;17
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Bartelink H, Maingon P, Poortmans P et al: European Organisation for Research and Treatment of Cancer Radiation Oncology and
Breast Cancer Groups. Whole-breast irradiation with or without a boost for patients treated with breast-conserving surgery for early
breast cancer: 20-year follow-up of a randomised phase 3 trial. Lancet Oncol. 2015 Jan;16(1):47-56.

Vrieling C et al. European Organisation for Research and Treatment of Cancer, Radiation Oncology and Breast Cancer Groups.
Prognostic Factors for Local Control in Breast Cancer After Long-term Follow-up in the EORTC Boost vs No Boost Trial: A Randomized
Clinical Trial. JAMA Oncol. 2017 Jan 1;3(1):42-48
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1. Bartelink H, Maingon P, Poortmans P, et al; European Organisation for Research and Treatment of Cancer Radiation Oncology and
Breast Cancer Groups. Whole-breast irradiation with or without a boost for patients treated with breast-conserving surgery for early
breast cancer: 20-year follow-up of a randomised phase 3 trial. Lancet Oncol. 2015 Jan;16(1):47-56.

2. Vrieling C et al. European Organisation for Research and Treatment of Cancer, Radiation Oncology and Breast Cancer Groups.
Prognostic Factors for Local Control in Breast Cancer After Long-term Follow-up in the EORTC Boost vs No Boost Trial: A Randomized
Clinical Trial. JAMA Oncol. 2017 Jan 1;3(1):42-48
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Defirvtion det Setvolumens und pratische DurcVuhvung sehe DUGRD pracscl padelines
* o Dol pT1 pNO RS G1-2, Mie, nichs lobadie, 30 1, kain extemsbem DCIS

Intraoperative irradiation (IORT/IOERT)

IORT using 50 kV or IOERT (pT1 pNO RO G1-2, non-lobular, age >50 v, no extensive DCIS, IORT during first surgery, HR+)

1.

Vaidya JS, Bulsara M, Baum M et al. Long term survival and local control outcomes from single dose targeted intraoperative
radiotherapy during lumpectomy (TARGIT-IORT) for early breast cancer: TARGIT-A randomised clinical trial. BMJ. 2020 Aug
19;370:m2836.

Vaidya JS, Bulsara M, Saunders C et al. Effect of Delayed Targeted Intraoperative Radiotherapy vs Whole-Breast Radiotherapy on Local
Recurrence and Survival: Long-term Results From the TARGIT-A Randomized Clinical Trial in Early Breast Cancer. JAMA Oncol. 2020 Jul
1;6(7):e200249.

Vaidya JS, Joseph DJ, Tobias JS, et al. Targeted intraoperative radiotherapy versus whole breast radiotherapy for breast cancer
(TARGIT-A trial): an international, prospective, randomised, non-inferiority phase 3 trial. Lancet. 2010 Jul 10;376(9735):91-102.
Vaidya JS, Wenz F, Bulsara M, et al; TARGIT trialists' group. Risk-adapted targeted intraoperative radiotherapy versus whole-breast
radiotherapy for breast cancer: 5-year results for local control and overall survival from the TARGIT-A randomised trial. Lancet. 2014
Feb 15;383(9917):603-13.

Veronesi U, Orecchia R, Maisonneuve P, et al. Intraoperative radiotherapy versus external radiotherapy for early breast cancer
(ELIOT): a randomised controlled equivalence trial. Lancet Oncol. 2013 Dec;14(13):1269-77. #

Vaidya JS, Bulsar M, Wenz F, et al.: Reduced Mortality With Partial-Breast Irradiation for Early Breast Cancer:

11



A Meta-Analysis of Randomized Trials. Int J Radiation Oncol Biol Phys, Vol. 96, No. 2, pp. 259e265, 2016

7. Vaidya JS, Wenz F, Bulsara M, et al. An international randomised controlled trial to compare TARGeted Intraoperative radioTherapy
(TARGIT) with conventional postoperative radiotherapy after breast-conserving surgery for women with early-stage breast cancer
(the TARGIT-A trial). Health Technol Assess 2016;20(73).

8. Gentilini O, Botteri E, Leonardi MC, et al. Ipsilateral axillary recurrence after breast conservative surgery: The protective effect of
whole breast radiotherapy. Radiother Oncol. 2017 Jan 4. pii: S0167-8140(16)34462-0. doi: 10.1016/j.radonc.2016.12.021. [Epub
ahead of print]

>70 yrs

1. Abbott AM, Dossett LA, Loftus L, et al: Intraoperative radiotherapy for early breast cancer and age: clinical characteristics and
outcomes. Am J Surg. 2015 Oct;210(4):624-8.

2. Vaidya JS, Wenz F, Bulsara M, et al: TARGIT trialists' group. Risk-adapted targeted intraoperative radiotherapy versus whole-breast
radiotherapy for breast cancer: 5-year results for local control and overall survival from the TARGIT-A randomised trial. Lancet. 2014
Feb 15;383(9917):603-13.

3. Veronesi U, Orecchia R, Maisonneuve P, et al. Intraoperative radiotherapy versus external radiotherapy for early breast cancer
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1-2 pos SLN: BCT: No further treatment to the axilla neither axillary dissection nor RT of the axilla (criteria according ACOSOG Z011)

1. Giuliano AE, Hunt KK, Ballmann KV, et al Axillary dissection vs no axillary dissection in women with breast invasive cancer and
sentinel node metastasis. A randomised clinical trial. JAMA 2011;305(6):569-575.

2. Galimberti V, Cole BF, Zurrida S, et al: International Breast Cancer Study Group Trial 23-01 investigators. Axillary dissection versus no
axillary dissection in patients with sentinel-node micrometastases (IBCSG 23-01): a phase 3 randomised controlled trial. Lancet
Oncol. 2013 Apr;14(4):297-305.

3. Jagsi R, Manjoet C, Moni J, et al. Radiation field design in the ACOSOG Z0011 (Alliance) trial. J Clin Oncol 2014;Nov 10;32(32): 3600-6

1-2 pos SLN: BCT: Axillary dissection

1. Giuliano AE, Hunt KK, Ballmann KV, et al. Axillary dissection vs no axillary dissection in women with breast invasive cancer and
sentinel node metastasis. A randomised clinical trial. JAMA 2011;305(6):569-575.

2. Jagsi R, Manjoet C, Moni J, et al. Radiation field design in the ACOSOG Z0011 (Alliance) trial. J Clin Oncol 2014;Nov 10;32(32): 3600-6

1-2 pos SLN: BCT: radiotherapy of the axilla
1. Donker M, Tienhoven G, Straver ME et al. Radiotherapy or surgery of the axilla after a positive sentinel node in breast cancer (EORTC
10981-22023 AMAROS) a randomised, multicenter open label, phase 3 non inferiority trial. Lancet Oncol 2014;15:1333-10
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2. Rutgers et al. Radiotherapy or surgery of the axilla after a positive sentinel node in breast cancer patients — 10-year results of the
EORTC AMAROS trial. Presented at SABCS 2018.

1-2 pos SLN: Mastectomy: If RT of chestwall is indicated, axillary dissection or radiotherapy of the axilla
1. Donker M, Tienhoven G, Straver ME et al: Radiotherapy or surgery of the axilla after a positive sentinel node in breast cancer (EORTC
10981-22023 AMAROS) a randomised, multicenter open label, phase 3 non inferiority trial. Lancet Oncol 2014;15:1333-10.

2. Rutgers et al. Radiotherapy or surgery of the axilla after a positive sentinel node in breast cancer patients — 10-year results of the
EORTC AMAROS trial. Presented at SABCS 2018.

1-2 pos SLN: Mastectomy: If RT of chestwall is indicated, no axillary treatment (criteria ACOSOG Z011)

EXPERT OPINION, extrapolated from:

1. Giuliano AE, Hunt KK, Ballmann KV, et al. Axillary dissection vs no axillary dissection in women with breast invasive cancer and
sentinel node metastasis. A randomised clinical trial. JAMA 2011;305(6):569-5753.

2. Galimberti V, Cole BF, Zurrida S et al: International Breast Cancer Study Group Trial 23-01 investigators. Axillary dissection versus no
axillary dissection in patients with sentinel-node micrometastases (IBCSG 23-01): a phase 3 randomised controlled trial. Lancet
Oncol. 2013 Apr;14(4):297-305.

1-2 pos SLN: Mastectomy: If RT of chestwall is not planned, axillary dissection or radiotherapy of the axilla

EXPERT OPINION, extrapolated from:

1. Donker M, Tienhoven G, Straver ME, et al. Radiotherapy or surgery of the axilla after a positive sentinel node in breast cancer (EORTC
10981-22023 AMAROS) a randomised, multicenter open label, phase 3 non inferiority trial. Lancet Oncol 2014;15:1333-10.

2. Rutgers et al. Radiotherapy or surgery of the axilla after a positive sentinel node in breast cancer patients — 10-year results of the
EORTC AMAROS trial. Presented at SABCS 2018.

>=3 positive SLN: Axillary LN dissection
1. Giuliano AE, Hunt KK, Ballmann KV, et al. Axillary dissection vs no axillary dissection in women with breast invasive cancer and
sentinel node metastasis. A randomised clinical trial. JAMA 2011;305(6):569-575.

2. Donker M, Tienhoven G, Straver ME, et al. Radiotherapy or surgery of the axilla after a positive sentinel node in breast cancer (EORTC




10981-22023 AMAROS) a randomised, multicenter open label, phase 3 non inferiority trial. Lancet Oncol 2014;15:1333-10.

Rutgers et al. Radiotherapy or surgery of the axilla after a positive sentinel node in breast cancer patients — 10-year results of the
EORTC AMAROS trial. Presented at SABCS 2018.

EBCTCG (Early Breast Cancer Trialists' Collaborative Group), McGale P, Taylor C, Correa C et al: Effect of radiotherapy after
mastectomy and axillary surgery on 10-year recurrence and 20-year breast cancer mortality: meta-analysis of individual patient data
for 8135 women in 22 randomised trials. Lancet. 2014 Jun 21;383(9935):2127-35.

>=3 positive SLN: Radiotherapy of the axilla

1.

Giuliano AE, Hunt KK, Ballmann KV, et al: Axillary dissection vs no axillary dissection in women with breast invasive cancer and
sentinel node metastasis. A randomised clinical trial. JAMA 2011;305(6):569-575.

Donker M, Tienhoven G, Straver ME, et al: Radiotherapy or surgery of the axilla after a positive sentinel node in breast cancer (EORTC
10981-22023 AMAROS) a randomised, multicenter open label, phase 3 non inferiority trial. Lancet Oncol 2014;15:1333-10.

Rutgers et al. Radiotherapy or surgery of the axilla after a positive sentinel node in breast cancer patients — 10-year results of the
EORTC AMAROS trial. Presented at SABCS 2018.

EBCTCG (Early Breast Cancer Trialists' Collaborative Group), McGale P, Taylor C, Correa C, et al: Effect of radiotherapy after
mastectomy and axillary surgery on 10-year recurrence and 20-year breast cancer mortality: meta-analysis of individual patient data
for 8135 women in 22 randomised trials. Lancet. 2014 Jun 21;383(9935):2127-35.
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Sentinel hode negative

1.

Krag DN, Anderson SJ, Julian TB, et al: Sentinel-lymph-node resection compared with conventional axillary-lymph-node dissection in
clinically node-negative patients with breast cancer: overall survival fi ndings from the NSABPB-32 randomised phase 3 trial. Lancet
Oncol 2010; 11: 927-33.

Galimberti V, Manika A, Maisonneuve P, et al. Long-term follow-up of 5262 breast cancer patients with negative sentinel node and no
axillary dissection confirms low rate of axillary disease. Eur J Surg Oncol. 2014 Oct;40(10):1203-8.

Complete Axillary lymph node dissection after positive sentinel lymph node may be omitted in certain cases due to lack of benefit in

3.

prospectively randomized studies

. Galimberti V, Cole BF, Zurrida S, et al. International Breast Cancer Study Group Trial 23-01 investigators. Axillary dissection versus no

axillary dissection in patients with sentinel-node micrometastases (IBCSG 23-01): a phase 3 randomised controlled trial. Lancet Oncol.
2013 Apr;14(4):297-305.

. Giuliano AE, Ballman KV, McCall L, et al. Effect of Axillary Dissection vs No Axillary Dissection on 10-Year Overall Survival Among

Women With Invasive Breast Cancer and Sentinel Node Metastasis: The ACOSOG Z0011 (Alliance) Randomized Clinical Trial. JAMA.
2017 Sep 12;318(10):918-926.
Jagsi R, Manjoet C, Moni J, et al. Radiation field design in the ACOSOG Z0011 (Alliance) trial. J Clin Oncol 2014;Nov 10;32(32): 3600-6
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Regional nodal irradiation without ALND in non-Z0011-eligible patients

1. Donker M, Tienhoven G, Straver ME et al. Radiotherapy or surgery of the axilla after a positive sentinel node in breast cancer (EORTC
10981-22023 AMAROS) a randomised, multicenter open label, phase 3 non inferiority trial. Lancet Oncol 2014;15:1333-10

2. Rutgers et al. Radiotherapy or surgery of the axilla after a positive sentinel node in breast cancer patients — 10-year results of the
EORTC AMAROS trial. Presented at SABCS 2018.

Tumor residuals after axillary dissection
1. Interdisziplindre S3-Leitlinie fiir die Diagnostik, Therapie und Nachsorge des Mammakarzinoms, Aktualisierung 2017 Version 4.2.
Herausgeber: Leitlinienprogramm Onkologie der AWMF, Deutschen Krebsgesellschaft e.V. und Deutschen Krebshilfe e.V.
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Statement surgical intervention in the axilla before or after neoadjuvant chemotherapy
1. RyulM, Lee SK, Kim JY, et al. Predictive Factors for Nonsentinel Lymph Node Metastasis in Patients With Positive Sentinel Lymph
Nodes After Neoadjuvant Chemotherapy: Nomogram for Predicting Nonsentinel Lymph Node Metastasis. Clin Breast Cancer. 2017
Nov;17(7):550-55
2. Galimberti V, Ribeiro Fontana SK, Maisonneuve P. Sentinel node biopsy after neoadjuvant treatment in breast cancer: five-year follow-
up of patients with clinically node-negative or node-positive disease before treatment. Eur J Surg Oncol 2016;42(3) 361-8
3. Martelli G, Miceli R, Folli S, et al. Sentinel node biopsy after primary chemotherapy in cT2 NO/1 breast cancer patients: Long-term
results of a retrospective study. Eur J Surg Oncol. 2017 Nov;43(11):2012-2020.
4. Kahler-Ribeiro-Fontana S, Pagan E, Magnoni F, et al.: Long-term standard sentinel node biopsy after neoadjuvant treatment in breast
cancer: a single institution ten-year follow-up, Eur J Surg Oncol. 2020 Oct 15;5S0748-7983(20)30846-5.

Axillary intervention after PST

1. Tee SR, Devane LA, Evoy D et al. Meta-analysis of sentinel lymph node biopsy after neoadjuvant chemotherapy in patients with initial
biopsy-proven node-positive breast cancer. Br J Surg. 2018 Nov;105(12):1541-1552.

2. Balic M, Thomssen C, Wiirstlein R, Gnant M, Harbeck N. St. Gallen/Vienna 2019: A Brief Summary of the Consensus Discussion on the
Optimal Primary Breast Cancer Treatment. Breast Care (Basel). 2019 Apr;14(2):103-110.
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3. Classe JM, Loaec C, Gimbergues P et al. Sentinel lymph node biopsy without axillary lymphadenectomy after neoadjuvant
chemotherapy is accurate and safe for selected patients: the GANEA 2 study. Breast Cancer Res Treat. 2019 Jan;173(2):343-352.

4. Moo TA, Edelweiss M, Hajiyeva S, et al. Is Low-Volume Disease in the Sentinel Node After Neoadjuvant Chemotherapy an Indication
for Axillary Dissection? [published correction appears in Ann Surg Oncol. 2020 Feb 21;:]. Ann Surg Oncol. 2018;25(6):1488-1494.

5. Wong SM, Almana N, Choi J et al: Prognostic Significance of Residual Axillary Nodal Micrometastases and Isolated Tumor Cells After
Neoadjuvant Chemotherapy for Breast Cancer, Ann Surg Oncol. 2019 Oct;26(11):3502-3509.

Tumor residuals after axillary dissection
1. Interdisziplindre S3-Leitlinie fiir die Diagnostik, Therapie und Nachsorge des Mammakarzinoms, Aktualisierung 2017 Version 4.2.

Herausgeber: Leitlinienprogramm Onkologie der AWMF, Deutschen Krebsgesellschaft e.V. und Deutschen Krebshilfe e.V.
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1. Giuliano et al. Effect of Axillary Dissection vs No Axillary Dissection on 10-Year Overall Survival Among Women With Invasive Breast
Cancer and Sentinel Node Metastasis: The ACOSOG Z0011 (Alliance) Randomized Clinical Trial. JAMA. 2017 Sep 12;318(10):918-926

2. Jagsi R et al. Radiation field design in the ACOSOG Z0011 (Alliance) Trial. J Clin Oncol. 2014 Nov 10;32(32):3600-6

3. Leel et al.. Dosimetric evaluation of incidental irradiation to the axilla during whole breast radiotherapy for patients with left-sided
early breast cancer in the IMRT era. Medicine (Baltimore). 2016 Jun;95(26):e403
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Radiotherapy (RT) of Other Locoregional Lymph Node Areas (SCG/ICG)

1. Yates L, Kirby A, Crichton S, et al. Risk factors for regional nodal relapse in breast cancer patients with one to three positive axillary
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Supra-/infraclavicular lymphatic regions
RT to Supra-/infraclavicular lymphatic regions if > pN2a
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RT to Supra-/infraclavicular lymphatic regions if Level Ill involved
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RT to Supra-/infraclavicular lymphatic regions if pN1a high risk
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RT to Supra-/infraclavicular lymphatic regions if pN1a low risk

1.

Poortmans PM, Collette S, Kirkove C, et al; EORTC Radiation Oncology and Breast Cancer Groups. Internal Mammary and Medial
Supraclavicular Irradiation in Breast Cancer. N Engl J Med. 2015 Jul 23;373(4):317-27.

Poortmans PM, Weltens C, Fortpied C, et al. Internal mammary and medial supraclavicular lymph node chain irradiation in stage I-lll
breast cancer (EORTC 22922/10925): 15-year results of a randomised, phase 3 trial. Lancet Oncol. 2020 Dec;21(12):1602-1610.
Whelan TJ, Olivotto IA, Parulekar WR, et al. MA.20 Study Investigators. Regional Nodal Irradiation in Early-Stage Breast Cancer. N Engl
J Med. 2015 Jul 23;373(4):307-16.

Budach W, Bélke E, Kammers K, et al. Adjuvant radiation therapy of regional lymph nodes in breast cancer - a meta-analysis of
randomized trials- an update. Radiat Oncol. 2015 Dec 21;10(1):258.

Dodwell et al. Regional lymph node irradiation in early stage breast cancer: An EBCTCG meta-analysis of 13,000 women in 14 trials.
Presented at SABCS 2018

RT to Supra-/infraclavicular lymphatic regions if pNO high risk, if radiotherapy of the internal mammaria Inn. chain is indicated (see

1.

below)
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RT to Supra-/infraclavicular lymphatic regions after NACT/NAT (indications as for PMRT)
1. Please check slide on radiotherapy after NACT
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Radiotherapy (RT) of Other Locoregional Lymph Node Areas (IMN)

Internal mammaria lymph node region (IMN)

RT to Internal mammaria lymph node region (IMC) if pNO high risk with central/medial tumors
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RT to Internal mammaria lymph node region (IMN) if pN1-pN2 and HR positive in patients who had systemic chemotherapy
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Wang SL, Fang H, Song YW et al.

Hypofractionated versus conventional fractionated postmastectomy radiotherapy for patients with high-risk breast cancer:

a randomised, non-inferiority, open-label, phase 3 trial. Lancet Oncol. 2019 Mar;20(3):352-360.
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Radiotherapie nach NACT
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Simultane Kombination systemischer Therapien
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Trastuzumab* concurrent with radiotherapy (*in HER2 pos tumors parasternal RT should generally be avoided:;

1.

no concurrent trastuzumab in parasternal RT)
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Simultane Gabe von Capecitabin zur
lokoregionéren Radiotherapie

Woodward et al. Int | Ragiat Oncol Diol Phys, 2017 Nov 15:9%4)777-T53
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“The first 9 patients analyzed || recoived CAP B2S mg/m’ twice daily contisuously beginning
o0 the Trst day of RT. Becawse of odserved excess grade 3 taxicity the protocol wis amended,
and websequent patients received CAP only on KT days (5 cays per week)®

“Noncontinuoes CAP dosing was much better tolerated than continuous dosing. Thirteen of 26

patients (30%) had grade 23 and higher treatment-related dermatologic taxkity. *
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cut of SO [4%) patients had capecitabine dose modification "

“Al early toxicities were GU/GII, Radlation dermatins had oﬂmhhhh
fractions of the radiation therapy and the woek alter radiotherapy; o Lieatment interreption
wars needed and the incidence was close n Both groups™.

Radation dermatitis grade | 14% vs. 18%; prade 2 4% vs. 4N
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ﬂ» Strahlentherapie und Rauchen
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e * Nach einer Strahlentherapie wegen Brustkrebs la A
ist das Risiko fir ein Lungenkarzinom fir Raucher
erhoht
*  Patientinnen soliten Gber dieses Risiko informiert 4+
werden
* Es sollte empfohlen werden, nicht mehr zu rauchen ++
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