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Shown are cumulative risks of breast cancer through 80 years of age for protein-truncating variants in 8 genes that had significant
evidence of an association with breast cancer overall, on the basis of estimated odds ratios from population-based studies. Baseline

www.ago-online.de . . L. . . . . o . ;
absolute risks were derived from population incidences in the United Kingdom in 2016. The | bars indicate 95% confidence intervals.

Dorling L, Carvalho S, Allen J et al. Breast-Cancer Risk Genes — Association Analysis in More than 113,000 Women. January 20, 2021 DOI: 10.1056/NEJMo0a1913948




Brusterhaltende Operation vs. radikale Mastektomie beim Mamma-Ca.
Metaanalyse der EBCTCG, n=3100, NEJM 1995
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(1050 women, 10 years results)

Radiotherapy after breast-conserving surgery

pN+: locoregional relapse
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(7287 women, 10 years results)

Radiotherapy after breast-conserving surgery

pPNO: locoregional relapse
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Breast cancer: Locoregional recurrence after BCT by molecular subtype

luminal vs. Her2

RR (95% Confidence Interval)

A

Straveretal € ; 0.09(0.00,0.85)
Voducetal i 0.42(0.30, 0.60)
Millret al 0.41(0.17,1.18)
Freedman etal 0.43(0.14,1.37)
lhemelanduetal ' 0.29(0.07, 1.32)
Gabosetal —_—— 0.20(0.08,0.49)
Anoldetal ——t 0.17(0.08,0.41)

Meyersetal * (excluded)
Wongetal 0.32(0.05, 2.19)
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Breast cancer: Radiation schedules trials on hypofractionated radiotherapy

Moderate HFX

Ultra HFX

after breast conserving surgery

Study name Total dose Fractionation Week 1 Week 2 Week 3 Week 4 Week 5
Conventional fraction 50 Gy 2 Gy x 25 00000 00000 00000 00000 00000
JK RMH/GOC pilot 39 Gy 3Gy x13 o000 o0 o000 [ N J o000

429 QGy 3.3Cy x 13 o000 [ N o000 o0 o000

START A 39 Gy 3Gy x 13 XX ) oo o o0 oo o

41.6 Gy 32Cy x 13 o000 ® @ o000 [ N o000

START B 40 Gy 267Cyx15 00000 (XX XX (XX XX

Canadian 425 Cy 266Cyx16 00000 (XX XX (X X X X J ®
DBCG HYPO 2020 40 Gy 267Gyx15 ©0000® (XX XX (XX X X J

China 2020 43.5 Gy 29 Gy x 15 0000 ©C0000 o000
HypoG-01 40 Gy 267Gyx15 ©0000® (X X XX (X X X X J

UK FAST 28.5 Gy 5.7Gy x 5 o @& o @ ®

30 Gy 6 Gy x5 & @ o ® L
UK FAST Forward 26 Gy 52Gy x5 LA A A A
27 Gy 54Gy x5 X X X X |




Patients characteristics in hypofractionaton trials
(adjuvant after breast conserving surgery)

RMH/GOC  STARTA  STARTB  Canadian DBCG China  FAST  FASTFORWARD
Cite UK UK UK Canada Denmark China UK UK
Years accrual 1986-98  1998-2002 1999-2001 1993-96 2009-2014  2010-2015  2004-2007  20TI-2014
Standard arm 50 Gy[25F 50 Gy[25F 50 Cy[25F 50 Gy/[25F B0Gy [25F 50Gy/25F 50Gy/25F 40 Gy/15F
Experimental arm A 429 Gy[13F 41.6 Gy/13F 40 Cy/15F 425 Cy/16F  406Gy/15F 435Gy /15F 30Gy/5F 27 Gy|SF
Experimental arm B 39 Gy/13F  39Cy/13F  N/A N/A N/A N/A 2856y/SF 26 Gy/sF
Mean age (years)  54.5 57.2 574 Not reported  59.0 60.2 629 61
Node + (%) 32.7 288 228 0 8.1 203 0 18.5
Mastectomy (%) 0 15 8 0 0 0 0 6.4
Tumor size > T2 (%) 425 48,6 35.9 20 15.7 0 N/A(3cm) 313
Boost (%) 745 60.6 42.6 0 232 100 0 247
Chemotherapy (%) 139 395 22.2 11 312 65.4 0 251
Regional RT (%) 206 14.2 13 0 0 19 0 0

Moderate HFX 5 w. Moderate HFX 3 w. Ultra HFX 4w.  Ultra HFX 1 w.



Moderate HFX 5 w.

Moderate HFX 3 w.

Ultra HFX 4 w.

Ultra HFX 1 w.

Metaanalyse Hypofraktionierte vs. konventionell fraktionierter RT:

modarate Hypo.
START B 40 Gy/15F in 3 weeks —= 0,77 ( 0,51, 1,16) 14,2
Ontario 42.5 Gy/16F in 3 weeks e E— 0,92 ( 0,55, 162) 93
Wang 43.5 Gy/15F in 3 weeks = 0,62 ( 0,20, 1,88) 19
DBCG 40 Gy/15F in 3 weeks = 0,75 ( 0,37, 1,49) 49
HypoG-01 40 Gy/15F in 3 weeks —a— 0,50 ( 0,29, 0,88) 7.8
modarate Hypo. subgroup < O 3EOI57 0938 3810

Q=2.74, p=0.60, 12=0%

Overall
Q=12,11, p=0,28, 12=17%

# 0,93 ( 0,78, 1,11) 100,0

12 24
HFX better CFX better HR

1,2 2,4 36 4,8 6

Utlra HFX better ~ moderate HFX better ™ W. Budach et al. unpublished 2023



START A and B hypofractionation trials: Subgroup analysis on locoregional relapse

Number of Hazard ratio
events/patients (95% C1)
Age (years)
<40 60/343 079 (0-47-134)
40-49 116/1046 0-88 (0-60-1-28)
50-59 154/2226 103 (0-74-1-44)
260 114/2246 111 (0-75-1-63)
Primary surgery
Breast conservation surgery  409/5348 —— 097 (0-80-1-19)
Mastectomy 35/513 0.91(046-1.81)
Axillary nodes (pN)
Negative 289/4118 —— 1-10 (0-86-1.40)
Positive 149/1421 080(057-111)
Tumour grade
1 41/1213 096 {0:51-1.82)
2 108/2398 1.07 (0-72-1:59)
3 1141272 0-86 (0-59-1.25)
Tumour bed boost radiotherapy
No 199/2749 099(074-132)
Yes 2413001 — - = 099 (0.76-1.29)
Adjuvant chemotherapy
No 303/4346 —_—r—— 1.09 (0-86-1-38)
Yes 139/1480 081(057-1.14)
] ] ] T 1 T ] 1
04 06 08 10 12 14 161820
+— R

Favoursfractionsizes>20Gy  Favours fraction size 2.0 Gy Haviland Lancet Oncol 2013



10 y. Update START-trials: Late effects

Trial B: Any moderate/marked effect in the Trial A: Any moderate/marked adverse effect in
conserved breast (physician assessments) conserved breast (physician assessments)
100 - 100 -
% of = 4 % of el
patients 80 1 40 Gy patoieonts 801 39 Gy
with no 70 7 with no -y
moderate 60 - 1
I marked 50 50 Gy T:::‘:;:t: 50 - 41.6 Gy
effectin  4q | effect in 40 1 50 Gy
the breast: 4, | the breast 30 1
20 1 20 1
10 - 10 -
0 T T T T T T T T T 1 0 T T T 1
0 1 2 3 4 5 6 7 8 9 10 0 1 2_ 3 5 6 7 8 9 10
Time from randomisation (years) Time from randomisation (years)
Hazard Ratio Absolute difference Hazard Ratio  Absolute difference
(95%Cl) at 10 years (95%CI) (P8l e

41.6Gy vs. 50Gy 0.94 (0.79-1.11)  -2.1% (-7.9 to 3.7%)

40Gy vs. 50Gy 0.77 (0.66-0.89)  -8.1% (-12.4 to -3.7%)
39Gy vs. 50Gy  0.80 (0.67-0.96) -4.1% (-12.9 to -1.4%)

Trial B: Normal tissue effects - individual

: iy ial A: i ffects — individual
endpoints (physician assessments) Trial A: Normal tissue effects - individua
endpoints (physician assessments)
40 Gy 50 Gy 41.6Gy / 39.0Gy 50 Gy
better better > ) ) better ~better
O Change in photographic breast appearance (5 yrs)
3 Breast shrinkage
Change in photographic breast appearance (5 yrs)y-lli- g Breast industion
) <, Breast oedema
5- Breast shrinkage - (™ Telangiectasia
© i
3 Breast induration — < Shoulder stiffness
i < Arm oedema
‘9 Breast oedema - > Change in photographic breast appearance (5 yrs) —ll—
> ) . - O Breast shrinkage —-
8 Telanglextasly % Breast induration ——
< shoulder stiffness ¢ Breast oedema —0—
> Telangiectasia ——
Arm oedema © shoulder stiffness
© Arm oedema S ——
4 5 8 112141618222 24262833234 '2 '4 's ls . 1'2 1'41'61‘8 '2 2'2 2'4 2{6
Hazard Ratio (95% CI) Hazard Ratio (95% CI)

Haviland et al. 2012



Hypofractionated vs. Conventionally Fractionated RT in Breast Cancer

Outcomes Anticipated absolute effects* (95% CI) Relative effect i+ of participants Quality of the evidence Comments
(95%Cl) (studies) (GRADE)

Risk with convention- Riskwith hypofraction-
ally fractionated radia- ated radiation therapy
— tion therapy

Local recurrence-free Study population HR0.94 7085 ok eelas]
survival (LR-FS) at 10 (0.771t0 1.15) (4 RCTs) HIGH
years 70 per 1,000! 66 per 1,000
(54 to 80) Local control
Cosmesis Study popuiation RAR0.90 2103 fesTertenun]
assessedwithfair/ poor (0.81ta 1.01) (4 RCTs) HIGH
on 4-point scale, :
follow-up: range 42 311 per1,000 280 per 1,000 Cosmesis
months-12 years (252 to 314)
Mortality at 10 years Study population HR0.81 5685 P
(0.8010 1.03) (3 ACTs) HIGH :
166 per 1,000" 153 per 1,000 Morta“ty
(13510 171)
Late subcutaneous tox- Study population RA0.93 5130 fustartunlas]
icity _ (0.83t0 1.05) (4 RCTs) HIGH = Late TOC|C|ty
assessed with > Grade

2 on 4-point scale,
follow-up: median 6

years
4 per 1,000 4 per 1,000
(3to4)
Breast cancer-specific Study population HR0.91 5685 fistastatast Breast cancer
survival (BC-88) at 10 (0.7810 1.08) (3 RCTs) HIGH o o
years 123 per 1,000' 113 per 1,000 speC|f|c survival
(98 to 130)
Relapse-free survival Study population HR0.93 5685 BHEDO RFS
(RFS) at 10 years (0.8210 1.05) (3 RCTs) MODERATE?
224 per 1,000" 210 per 1,000
(188 to 234)
Mastectomy rate - not see comment see comment notf estimable (studies) - We found no data with
measured respect to subsequent

mastectomy

Hickey et al. Cochrane Review 2016
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Radiotherapie (RT) nach brusterhaltenden
Operationen (BEO; invasive Karzinome)
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©AGOe. V. Oxford
in dt_er DGGG e.V.
in der DKG e.V. loE GR  AGO
Guidelines Breast
Version 2021.1D = Bestrahlung der operierten Brust la A ++
= Moderat hypofraktionierte RT (Gesamtdosis ca. 40 Gy in ca. 15-16 1a A ++

Fraktionen in ca. 3 bis 5 Wochen)

= Ultra-hypofraktionierte RT (Gesamtdosis 26 Gy, d.h. 5 Fraktionen 1b B +/-
in einer Woche = 1 Fraktion/Tag bzw. 28,5 Gy, d.h. 5 Fraktionen in
5 Wochen = 1 Fraktion/Woche)

= Konventionell fraktionierte RT (Gesamtdosis ca. 50 Gy in ca. 25-28 1a B +
Fraktionen in ca. 5-6 Wochen)

= Bei Lebenserwartung < 10 Jahre und pT1, pNO, RO, ER / PR positiv, 1a B +
HER2-negativ, endokriner adjuvanter Therapie (alle Faktoren)
www.ago-online.de kann unter Inkaufnahme eines erhohten Lokalrezidivrisikos nach
FORSCHEN individueller Beratung auf die RT verzichtet werden.

LEFREN
HEILEN
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FAST / FAST-Forward

28.5Gy /5.7 Gy / 5 weeks

FAST FAST Forward
Timeframe 2004-2007 2011-2014
Sample size 915 4096
Dose / Fractionation 50 Gy / 2 Gy / 5 weeks 40 Gy / 2.67 Gy / 3 weeks
30 Gy /6 Gy / 5 weeks 27 Gy /5.4 Gy / 1 weeks

26 Gy /5.2 Gy / 1 weeks

Median follow-up

119.8 months

71.5 months

Primary endpoint

change in photographic breast
appearance

Ipsilateral breast tumor recurrence (non-
inferiority margin 1.6 %)

Inclusion criteria

pT1-2 (<3 cm) pNO

Age > 50 years

Breast conserving surgery
No chemotherapy

pT1-3 pNO-1

Age > 18 years

Breast-conserving surgery or mastectomy
Approx. 25% adj. chemotherapy

Boost

No

Approx. 25%, 5-8 x 2 Gy

Brunt AM et al. J Clin Oncol. 2020 Oct 1;38(28):3261-3272. Brunt AM et al. Lancet.

2020 May 23;395(10237):1613-1626.
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FAST / FAST-Forward

FAST (10 year-data)

FAST Forward (5 year-data)

Dose Frequency | Hazard Dose Frequency | Hazard
ratio ratio
(95%-Cl) (95%-Cl)
Ipsilateral in-breast | 50 Gy 0.7% - 40 Gy 2.1% -
recurrence
30 Gy 1.4% HR 1.36 27 Gy 1.7% HR 0.86
(0.3-6.06) (0.51-1.44)
28.5 Gy 1.7% HR 1.35 26 Gy 1.4% HR 0.67
(0.3-6.05) (0.38-1.16)
Moderate / marked | 50 Gy 33.6% - 40 Gy 26.8% -
normal tissue 30 G 50.4% HR1.79 |27G 35.1% HR 1.41
effects breast / y o ' y =0 '
chestwall (1.37-2.34) (1.23-1.61)
28.5 Gy 47.6% HR 1.45 26 Gy 28.5% HR 1.09
(1.10-1.91) (0.95-1.27)

Brunt AM et al. J Clin Oncol. 2020 Oct 1;38(28):3261-3272

. Brunt AM et al. Lancet. 2020 May 23;395(10237):1613-1626.




FASTFORWARD: 40 Gy in 15 fractions vs. 26 Gy in 5 fractions

Krug et al. Strahlenther Onk 2021

total event burden”

“quite a bit or very much”

# of any NTE

350

300

250

200

150

100

20

A 40 Gy
* 26 Gy

All items

2 3
Follow up [years]

4

p<0.001



DCIS: conventional fractionation vs. moderately hypofractionated adjuvant RT

BIG 3-07/TROG 07.01

DBCG (subgroup)

— 50 Gy/25 fr

HR, 1.40 (95% ClI, 0.49 to 4.05) — 40 GV/15 fr
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Chua et al. San Antonio Breast Cancer Meeting 2020
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Effect of 16 Gy boost after whole breast RT

ipsilateral breast tumour recurrence

A

100- —— Noboost
—— Boost
g0+ 3!

“ <40 J. |

60— =

HR 0.56 {99% O 0.34-0.02); p=0.003 -

50 -

Recurmence ()

40 -

30 2

41 - <50 J.

20+ =
10 —
0

HR .66 (99% C1 0-45-0-98); p=0.007

5 10 15 20 25 0 5 10

Number at risk

Noboost 228 149 1 79 14 665 493 375
Boost 2321 149 112 75 14 669 515 382

C D
100+ HR0-69 (99% (10-46-1.04); p=0-020

- 51-<60J. |

50+ =

Recuirien e (%)

40 -
304 i

20— —

Pl ﬁ &
U]

>60 J.

15 20 2
258 54
264 64

HR 0-66 (39% C1 0-42-1.04); p=0-019

Time (years)
Number at risk
Noboost 943 752 566 3 61 821 627 440
Boost 860 687 513 333 48 o911 712 493

0 5 10 15 20 25 [} 5 10
Time {years)

15 20 25
260 31
298 37

EORTC trial 22881-10882, (update)

Bartelink et al.
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Overall survival

— Noboost
— Boost
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0

Number at risk
Noboost 265
Boost 2661

5 10 il il 15
Time (years)

n 168 13 U1
6l 1667 130 3

Lancet Oncol 2014



Multivariate Analyse: Lokale Ruckfalle: Boost vs. kein Boost

Multivariable model on time to local recurrence

Central review Local pathology

P-value Hazard ratio (95% ClI) P-value Hazard ratio (95% Cl)
Age <0.0001 See Fig. 1 <0.0001 See Fig. 1
Boost 0.0003 0.0003
Age treatment interaction 0.97 0.97
DCIS present® 0.068 1.49 (0.97-2.28) 0.074 1.47 (0.96-2.26)
Receptor estrogen positive” 0.56 0.91 (0.65-1.26) 0.62 0.92 (0.66—1.28)
Receptor Progesterone positive” 0.42 0.88 (0.63—1.21) 0.43 0.88 (0.64—1.21)
Total Size excisional biopsy specimen (log)* 0.0037 0.84 (0.74-.94) 0.011 0.86 (0.76—0.96
Tumor size (Diameter largest lesion log)® 0.0004 1.27 (1.11-1.45) 0.0003 1.27 (1.12-1.45)
Invasive tumor margin (central review)* 0.61 0.95(0.77-1.16)
Invasive tumor margin (local pathology)* - - 0.27 0.88 (0.70-1.10
Adjuvant hormonal treatment 0.018 0.62 (0.42- 0.92) 0.021 0.63 (0.43-0.93)
Adjuvant chemotherapy 0.021 0.65 (0.45-0.94) 0.026 0.66 (0.46—0.95)
Invasive tumor grade low 1 1
Intermediate 0.076 1.59 (0.95-2.66) 0.067 1.62 (0.97-2.70)

[ High 0.034 1.73(1.04-2.86) 0.029 1.76 (1.06-2.92) |

? Compared to patients with no DCIS.
b Compared to patients with negative receptor status.
¢ Hazard ratio presented for 1 standard deviation.

EORTC trial 22881-10882, (update) Antonini et al. 2007



EORTC trial 22881-1088: Long term results

(2] Hioh invasive grade (HIG) Table 2. Multivariable Analysis for Ipsilateral Breast Tumor Recurrence

61 as First Event
' Variable HR (95% Cls) P Value
" H Ig h g rad e Treatment
g No Boost vs 16 Gy Boost 0.62 (0.41-0.92) .02
g Age
é : Per year? <.001
%;, """""""""" Positive nodes
. e N T No vs yes 0.82 (0.43-1.56) 55
D Systemic therapy®
A No vs yes 0.76 (0.44-1.29) 31
%5 A & s w0 mo Diameter
St (5 o Per mm 1.03 (1.00-1.06) .05
67 Grade invasive tumor
DC I S present Intermediate/low vs high 0.87 (0.52-1.46) .60
- DCIS
@ No vs yes 2.15 (1.36-3.38) .001
% Estrogen
§ 2 ‘ Negative vs positive 1.11 (0.67-1.85) .67
éz S i st J Progesterone
= o e i Negative vs positive 0.79 (0.48-1.29) .34
Abbreviations: DCIS, ductal carcinoma in situ; mm, millimeter.
N 3 See eFigure 5 in Supplement 2.

& e = A = =0 b Systemic therapy indicates tamoxifen or chemotherapy.

Vrieling et al JAMA Oncol 2017



Moderate hypofractionation with simultaneous-integrated boost
Important-High (ESTRO 2021)

San Antonio Breast Cancer Symposium, December 4-8, 2018
San Antonio Breast Cancer Symposium, December 4-8, 2018 —
=

TRIAL DESIGN: Dose Escalated Intensity Modulated RT TRIAL DESIGN: Patient flow & endpoint
Sequential Boost Concomitant Boost data availability
' 48Gy/15F ! 53Gy/15F
40Gy/15F + 16Gy/8F (3.2G/F) (3.5Gy/F)
2.4Gy 2.4Gy
e s ¥
3.2Gy 40Gy + 16Gy | 48Gy/15F (3.2Gy) " 53Gy/M5F (3.5Gy)
N=871 N=874 - N=872
- N=365 substudy N=352 PRO substudy N=361 PRO substudy
| g N=355 photographs N=346 photographs . N=354 photographs
2 & 4
™\ &
Year 3 Year 3 Year 3
N=700 CRO N=703 CRO N=688 CRO
N=288 PRO N=267 PRO N=287 PRO
218 photographs 4 210 photographs ks 213 photographs

* Median follow-up 58.9 (IQR 42.5-72.0) months

Coles C, Haviland JS, Kirby AM, et al OC-0291 IMPORT HIGH trial: Dose escalated simultaneous integrated
boost radiotherapy in early breast cancer. Radiother Oncol 2021. 161:5197-5199



Moderate hypofractionation with simultaneous-integrated boost
Important-High (ESTRO 2021)

p-Wert 40+16
Endpunkte 40 + 16 Gy 48 Gy SIB 53 Gy SIB Gy vs. 48 Gy
SIB
Nicht-
Lokalrezidiv 5 J. 1,9% 2,0% 3,2% Unterlegenheit
fur 48 Gy SIB
Any Breast AE 17% 13% 18% 0,041
STENGR I Hieset 37% 24% 28% 0,014
appearance (Foto)

Coles C, Haviland JS, Kirby AM, et al OC-0291 IMPORT HIGH trial: Dose escalated simultaneous
integrated boost radiotherapy in early breast cancer. Radiother Oncol 2021. 161:5197-5199



Moderate hypofractionation with simultaneous-integrated boost
Important-High (ESTRO 2021)

ENBERINTS; CRO: Arenstimiarmtion SES yenrs ENDPOINTS: CRO - Time to first breast induration event

mNotatall = Alittle w Quite abit m Very much graded das ‘CIUitE d bit/very much’
rem—
'q:?izaoglgi:‘l' very much'’; 6% % 10% = - S
100% = Cumulative proportion at
o | || [ = 40Gy 48Gy = 53Gy 39 months:
80% — E 50% l U 5%, i
9 — 13.6 (Y5
7°:° § o 53Gy/15F (3.5Gy) vs 48Gy/15F (3.2Gy) 138Gy
:gj £ HR=1.37 (95%CI 1.05-1.79); p(1sided)=0.01 13.4 (95%C! 10.6-17.0)
) 5 53G
% [&] 4 ?_WJL
i 2 30% 17.5 (95%CI 14.7-20.7)%
30% ~
20% - . E 20%-
10% +- ' = f
0, 0 o
0% UGy +16Gy 48Gy/15F 53Gy/15F o 10%- gl — ;
(3,5GyIF) 2 . '
p(1.yued)=0.02 g. 00/6 g T -|/- T T
-
S 0 12 24 36
= ) Months from randomisation
S Number at risk {events)
’5 40Gy &M (15) 835 (33) 772 (28] 491
o 48Gy 874 (16) 845 (32) 791 i27) 478
S 53Gy 672 (15 845 (43} 783 47 478
o

Coles C, Haviland JS, Kirby AM, et al OC-0291 IMPORT HIGH trial: Dose escalated simultaneous integrated
boost radiotherapy in early breast cancer. Radiother Oncol 2021. 161:5197-5199



Moderate hypofractionation with simultaneous-integrated boost

RTOG 1005-Studie

Studiendesign

Randomisierte Phase IlI-Studie bei Patientinnen mit high risk-
Mammakarzinom/DCIS:

T1-3 NO-1 mit mindestens 1 Risikofaktor: Alter < 50 J., N+, L1, knappe
Resektionsrander (2 x >0-2mm oder 1x wenn EIC), fokal R1, ER und PR-neg., G3,
Oncotype DX >25, neoadjuvante Therapie

DCIS G3 UND Alter <50 J.
Primare Endpunkt: Lokalrezidivrate und kosmetisches Ergebnis

— Stratifizierung

Vicini FA et al. NRG RTOG 1005. Int J Radiat Oncol Biology Phys 2022. 114:S1



Moderate hypofractionation with simultaneous-integrated boost
RTOG 1005-Studie

Results: Primary Endpoint - IBR

{—wsi
H-WBI
Median follow-up: 7.4 years ; ! _
IBR ts: 56 P y 8 Trial met non-inferiority for Arm Il
Sy WBI — £ (Non-inferiority test p=0.039)
. i é 6
Seggzg:'a' C°g‘;‘£§"‘ g HR (90% CI): 1.32 (0.84, 2.05)
=1124 _ % 4| (Treatment comparison HR <2.12 defined
n= n=1138 g inferi
5-year & as non-inferior)
estimate 2.0% 1.9% . 2 P aa————
0 0 0 0 — —
(90% CI) (1.4%, 2.9%)  (1.3%, 2.7%) ff
P e
7-yfear 2.2% 2.6% ng 1124 1083 1056 1028 998 967 930 765
estimate 1.5%. 3.0% 1.9%. 3.5% H-WBI|_1138 1112 1081 1053 1021 981 939 750
(90% Cl) (1:5%, 3.058)  (1.9%, 3.5%) 0 1 2 3 ) 5 6 7
_ Yg.ars after Randomization N
Number of Patients Failed Censored Competing Risk HR (90% CI)
w8l 1124 24 1026 74 1.00 (ref)
H-WBI 1138 32 1028 78 1.32 (0.84-2.05)

NRG/RTOG 1005

Vicini FA et al. NRG RTOG 1005. Int J Radiat Oncol Biology Phys 2022. 114:S1



Moderate hypofractionation with simultaneous-integrated boost
RTOG 1005-Studie

Results: BCTOS Mean Cosmetic SubScale Score
by Timepoint

« BCTOS: Patient assessed Mean Cosmetic Subscale by Arm for Each Timepoint

41 Treatment Arm

== WBI| Sequential Boost s H.WBI Concurrent Boost

difference between treated
and untreated breast and
area (22 items)
« Cosmetic Subscale: 8 items
* 4-point scale:

Mean Cosmetic Subscale Score

— 1= None 2
— 2 = Slight n - 5
— 3 = Moderate
- 4: Large 1'.@; ........ Q‘,,{ ........ Q{\ ,,,,,,,, Q{,\ ........ é ...... é ..... Q:{
& Q}‘O\ & bi & o P
SRS e e
I\NIRQ Timepoint

Vicini FA et al. NRG RTOG 1005. Int J Radiat Oncol Biology Phys 2022. 114:S1
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Boostbestrahlung nach

BEO beim invasiven Karzinom

Boost-RT des Tumorbettes (verbesserte lokale Kontrolle, kein
Uberlebensvorteil)

Pramenopausal

Postmenopausal, sofern > T1*, G3, HER2-positiv, tripel-negativ, EIC
(mindestens 1 Faktor)

Techniken

Perkutan (Photonen, Elektronen) als sequentieller Boost
Multikatheter-Brachytherapie

Perkutan als simultan integrierter Boost (bei konventionell fraktionierter RT)
Perkutan als simultan integrierter Boost (bei hypofraktionierter RT)
Intraoperative Radiotherapie (als vorgezogener Boost)

Intraoperative Clipmarkierung des Tumorbetts bei Indikation fiir Boost-
bestrahlung

*kontinuierliche Variable bzgl. Rezidiv

Oxford
LoE GR AGO
1b B ++
2b B +
1a A ++
1a A ++
1b B +
1b2 B
2b B +
2b B +



Non-low-risk DCIS: Boost (8x 2 Gy) vs. no Boost [BIG 3-07/TROG 07.01]

Free from local recurrence

by tumour bed boost Free from local recurrence by tumour bed boost
'00 - Number patents Total Event, Bo event Hazard rano (9% C1)
—~— — Age (years) 8o boost Booet
T — T Ma 17118 T 134 -t G3a .00
= $0-4% &40 23 283 " B — .t 080 10.02 - 1.14)
£ n» 0-8% 55 21,271 2% —— 0 n22- 108
- 4 7.8 LT i BT 002 - 1.35)
g Endocrine Theragy i
F— ven 21 AW 5100 r 081 (020 - 1.87)
20| oo s e 1367 60, £3% 28 &70 B 045029 -8 70)
! s Mo boost b Migh nuciear grade comedo necross '
ven 117 56, 561 23, Se8 —a— 043 (026 . 080
! [ —— g a0 12, 10, 2 —— fTaER- 1T
= Vour § Tumour sure ¢
! . 20101, e L e 15 Te8 19,219 11,249 — C48 02 - 10
wn | S W0 &5 818 I3 410 + fadde.0TT
Backal FAfgin L .
% 1 3 3 & 85 & 7 @& @ 1w <z 23 48 196 9 140 ——] 043 (019 087)
e o Jrmn TS 20 334 11 M0 —— L T-F T T
e randomisation Ly 80 2287 M.2% —— Qa0 2% - 108
Bt [ =5 ] 8 ran ra - Sl & M "W F 3 s s am | I ] ¥ "'“;1'.‘"'
b Swarnd MBS T M3 M M0 N N M 1%l Wi b R 032 oL L] 2 |
Borrat better No ol teatter

Definition of non-low-risk

*  Age <50 years or

* age >50 years plus at least one of the risk factors:

- palpable tumor, multifocal disease,

- tumor size > 1.5cm

- intermediate or high nuclear grade

- central necrosis Chua et al. San Antonio Breast Cancer Meeting 202
- comedo histology

- surgical margin <10 mm
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DCIS
adjuvante Strahlentherapie

Oxford
LoE GR AGO
Radiotherapie nach:
= Brusterhaltender Operation (BEO) ; (gesamte Brust, WBI) 1a A ++
= Mastektomie 2b B -~
Durchfiihrung der Radiotherapie:
= Konventionell fraktionierte Radiotherapie (50 Gy in 25 Frakt.) 1a A +
= Hypofraktionierte Radiotherapie (40-42,5 Gy in 15-16 Frakt.) 1a A +
= Boost-RT des Tumorbettes 1b B +/-
= Bei Risikofaktoren* (absoluter Vorteil 5-J-RFS 4%, Fibroserate
. eps . 1b? B +/-
signifikant erhoht)
= Ohne Risikofaktoren 2b B -
= Teilbrustbestrahlung [Alter 250 Jahre, DCIS < 3 cm, G1-2, RO (2 5 mm), 1b B N

unifokal/ unizentrisch]

NW und Nachteile der Radiotherapie miissen gegeniiber der erreichbaren Risikoreduktion abgewogen werden. Ein Verzicht auf
eine Strahlentherapie nach BEO bedeutet ein erhéhtes lokales Rezidivrisiko ohne Einfluss auf das Uberleben. Dieses gilt auch
fiir Patientinnen mit giinstigen prognostischen Faktoren (low-risk-Subgruppe; Level I-Evidenz): < 2,5 cm, low and intermediate

nuclear grade, mammographisch entdeckt

*< 50 J. oder 2 50 J. und Diagnose durch Symptomatik, 2 15 mm, Multifokalitat, tastbarer Tumor, Resektionsrander < 10 mm,

G2/3, zentrale Nekrose, Komedo-Typ
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Meta-analysis: whole breast vs. partial breast radiotherapy in breast cancer

Study

Polgar 2020
Total EBRT/BT

Vicini 2019 EBRT
Whelan 2019
Meattini 2020
Coles 2017
Li2021

Offersen 2017
Boutrus 2018
Franceschini 2020
Total EBRT

Vicini 2019 BT
Strnad 2016
Total BT

Orecchia 2021

Vaidya 2020 prepath
Vaidya 2020 postpath

Total IORT

Total

12
Cochran's Q
Chi%, p

n PBI

128
128

1535
1070
260
669
51
434
61
82
4162

488
633
1121

651
1140

581
2372

7783

58.84
29.15
0.004

Rate
[%0]

7.81
7.81

3.58
3.46
3.46
0.90
2.80
0.92
0.40
3.66
2.64

6.76
1.42
3.33

10.75
2.11
3.96
442

3.33

n WBI

130
130

2011
1065
260
674
51
441
30
90
4622

2011
551
2562

654
1158

572
2384

9698
24.05

Rate
[%]

6.16
6.16

3.33
2.63
2.31
1.34
2.80
0.45
0.81
2.22
243

3.33
0.91
2.71

2.45
0.95
1.05
1.36

2.26

OR

1.29
1.29

1.08
1.33
1.52
0.67
1.00
2.04
0.50
1.67
1.16

2.10
1.58
2.03

4.80
2.24
3.89
3.67

1.71

77.69

LCI
95%
0.49
0.49

0.75
0.81
0.53
0.24
0.06
0.37
0.01
0.27
0.89

1.37
0.52
1.36

2.76
1.09
1.57
2.28

117

In Breast Tumor Recurrence

HCl  p- -by technique- weight
95% value I : : : (%)
3.39 : : | 3.8
3.39  0.602 | 5 5 | 3.8
1.55 . ! | 27.1
218 N | 14.4
4.33 : .: : 3.3
1.89 B : : i 3.3
16.43 o : ' 0.5
11.21 5 —m i 12
25.60 = i i i 0.2
10.26 ' = i 11
151 0.282 —‘— i | 51.0
3.23 ! ! | 19.4
4.73 : : : 3.0
3.02 0.001 5 : | 223
8.37 | | — | 11.6
4.60 : ; ; 6.9
9.62 | : 4.3
590 <0.001 5 5 ‘ 22.9
250 0.005 + 100.0
0,1 1,0 10,0

Favors Partial Breast Radiotherapy Odds Ratio

Favors Whole Breast Radiotherapy

Haussmann et al. Cancers 2021 in press



Meta-analysis: whole breast vs. partial breast radiotherapy in breast cancer

Study

Vicini 2019
Polgar 2013
Total EBRT/BT

Whelan 2019
Meattini 2020
Coles 2017
Offersen 2017
Total EBRT

Veronesi 2013
Vaidya 2014 prepath.

Vaidya 2020 postpath.

Total IORT

Strnad 2016
Total BT

Total

2
Cochran'sQ
Chiz, p

n
exp.
2093

128
2221

1070
260
669
434

2433

651
1140
581
2372

633
633

7659

n
contr.

2039
130
2169

1065
260
674
441

2440

654
1158

572
2384

551
551

7544

RD

0.010
0.026
0.010

0.011
-0.004
-0.004
-0.004

0.002

0.005
-0.011
0.009
-0.005

-0.015
-0.015

-0.001

0.00
6.79
0.659

LCI
95%

-0.008
-0.070
-0.007

-0.010
-0.045
-0.029
-0.029
-0.011

-0.019
-0.025
-0.027
-0.017

-0.041
-0.041

-0.008

0.00

HCI
95%

0.027
0.122
0.027

0.032
0.037
0.021
0.021
0.014

0.028
0.003
0.044
0.006

0.010
0.010

0.006

50.10

p-Value

Overall Survival

weight
(%)
17.6

0.241

0.812

0.383

0.228

0.785

18.1

12.2

3.2

e [ GO DS ot i B

8.7

8.7
32.7

9.6
26.8

i it [ e e [ i e Bl i s e i i o o e e

4.2
40.6

8.5
8.5

100.0

-0.06

T T

-0.05 -0.04 -0.03 -0.02

Favors Partial Breast Radiotherapy

-0.01

0.00 0.01

Risk Difference

0.02 0.03 0.04 0.05

Favors Whole Breast Radiotherapy

Haussmann et al. Cancers 2020



e Teilbrustbestrahlung nach

R BEO beim invasiven Karzinom
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= |Intraoperative Radiotherapie (niedriges Risiko)*

Guidelines Breast

Version 2021.1D =  Als alleinige Radiotherapie-MaRBnahme wahrend der ersten Brust-OP

(IORT 50 kV, I0ERT)
=  >50Jahre 1b A +/-
=  >70 Jahre 1b

>
+

= Postoperative Teilbrustbestrahlung (niedriges Risiko)*

= Interstitielle Multikatheter-Brachytherapie 1b A +

= Intrakavitdre Ballontechnik 2b B -

= Intensitatsmodulierte Radiotherapie (IMRT) (5x6 Gy liber 2 Wochen) 1b A +

= 3D-konformale Radiotherapie (15x2,67 Gy iiber 3 Wochen) 1b A +

= 3D-konformale Radiotherapie (10x3,8 Gy iliber 2 Wochen) 2b B +/-

= 3D-konformale Radiotherapie (10x3,85 Gy iiber 1 Woche) 1b A +/-
www.ago-online.de Definition des Zielvolumens und praktische Durchfiihrung siehe DEGRO practical guidelines

1EN * nur bei pT1 pNO RO G1-2, HR+, nicht-lobular, >50 J., kein extensives DCIS




Die altere Mammakarzinompatientin

Benotigt die altere Patienten eine
adjuvante Strahlentherapien

nach brusterhaltender Operation?



Breast-Conserving Surgery with or without Irradiation in Early Breast Cancer
(T1-2 <3cm, NO, HR+, >65 years)

A Local Recurrence—free Survival D Overall Survival

Overall Survival

Incidence of Local Recurrence o
(95% Cl) L)
S5yr 10yr 5yr 10 yr
percent percent

No Radiotherapy 94.2 (92.3-96.0) 80.8 (77.2-84.3)

No Radiothera 4.8 (3.1-6.4 9.5 (6.8-12.3
o ( ) ( ) Radiotherapy 93.7 (91.7-95.6) 80.7 (76.9-84.3)

Radiotherapy 0.7 (0.0-13) 0.9 (0.1-1.7)
HR: 10.4 (95% Cl: 4.1 - 26.1; p<0.001) 100

100 s = = =

— S —

g

2 goq 10007 80~

s —

9 97.5- S

& 60 e 60

$ g a T

S 95.0- =

g 40 g 40

S 92.54 3

= 20

= 20+ -

§ 900 I I 1 I | 750 I 1 1 T 1

- 0 2 4 6 8 10 0 2 4 6 8 10

0 T T T T 1 0 I I T T 1
0 2 4 6 8 10 0 2 4 6 8 10
Time (yr) Time (yr)

No. at Risk No. at Risk
No radiotherapy 668 628 569 463 369 209 No radiotherapy 668 642 595 487 392 228
Radiotherapy 658 625 585 478 383 207 Radiotherapy 658 625 587 480 386 209

Kunkler et al. N Engl J Med 2023,;388:585-94



Meta-analysis: no RT vs. RT in low risk breast cancer (T1-2 [<3 cm] NO, HR+)

id e ,, Local recurrence
Fyles et al 2004 769 9.00 3.52 2302 4.5E-06 l 25.52% =
Hughes et al. 2013 636 5.56 227 1361 1.8E-04 . 28.05% =
Pétter et al 2007 831 10.21  2.38 43.82 0.002 [ 10.61% o
Blamey et al. 2013 204 7.34 1.79 30.11 0.006 [ 11.30% =
Kunkler et al. Lancet Oncol 2015 1326 5.19 19% 1353 0.001 [ 24.53% o
Total 3766  6.80 4.23 1093 2.4E-15  100% .
Tam only better Tam + Radiotherapy better
0.1 1 I I I:lllli I . I .lil}l:l

Hazard ratio for local relapse

authors N years OR ci- ci+ P w death
Fyles et al. 2004 769 5 0.94 0.48 1.82 0.86 l 0.21 -
Hughes et al. 2013 636 10 1.05 0.66 1.65 0.85 . 0.44 —
P&tter et al. 2007 831 5 271 0.94 7-32 0.06 I 0.08
Blamey et al. 2013 204 10 1.00 0.24 4.18 1.00 I 0.04
Kunkler et al. 2015 1326 5 1.00 0.53 1.90 1.00 l 0.22
Total 3766 1.09 0.81 1.48 0.57 1.00 = ==
Tam only better Tam + Radiotherapy better
D.Il 0.5 1.0 2.0 5.0 JI.O

Matuschek, .W. Budach Radiat Oncol 2017 Ocddsretio fordeath from any cause



Development and Validation of a Genomic Profile for the Omission of Adjuvant RT in Breast Cancer
(T1-2, NO, ER+, >50y)
A

TABLE 1. Final 16 Genes Included in POLAR

Gene Symbol

AGR2 Anterior Gradient 2, Protein Disulfide Isomerase

B4GALTI Beta-1,4-Galactosyltransferase 1

CLDN7 Claudin 7

EZR Ezrin

GNG11 G Protein Subunit Gamma 11

JUN Jun Proto-Oncogene, AP-1 Transcription
Factor Subunit

MMP11 Matrix Metallopeptidase 11

PKIB cAMP-Dependent Protein Kinase Inhibitor Beta

PRPS1 Phosphoribasyl Pyrophosphate Synthetase 1

PSMD10 Proteasome 26S Subunit, Non-ATPase 10

SH3BP5 SH3 Domain Binding Protein 5

SLC16A3 Solute Carrier Family 16 Member 3

SLC7A11 Solute Carrier Family 7 Member 11

SPP1 Secreted Phosphoprotein 1

TNNTI Troponin T1, Slow Skeletal Type

UBEZE] Ubiquitin Conjugating Enzyme E2 E1

Sjostrom et al- JCO 2023

0.30
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0.20 4
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0.10

Cumulative Incidence of
LRR (proportion)

0.05

HR, 1.1(0.39to 3.4), P= .81
= No RT
w— RT
10-year rate:
No RT: 0.06 (0.02 to 0.16)
RT: 0.05(0.01to 0.13)

POLAR: low risk

No. at risk:
No RT 48
RT 60
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0.30 4
0.25
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0.10 S

Cumulative Incidence of
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2 4 6 8 10

Time (years)
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53 48

HR, 1.5(0.14to0 16), P= .74
— No RT

=iy POLAR: low risk
10-year rate:

No RT: 0.07 (0 to 0.27)

RT: 0.13 (0.02 10 0.34)

B
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No. at risk:
No RT 15
RT 19

T T T T
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Time (years)

13
18

0.30 9 HR, 0.43(0.24 10 0.78), P = .0055
= No RT
025 —FT POLAR: high risk
. 10-year rate:
= 0.20 ] NoRT:0.19(0.13100.27)
£ 7Y RT:0.08(0.04 10 0.14)
=)
o
© 0.15
£
o
o 0.10 4
ol
0.05 4
Ll T T T T
0 2 4 6 8 10
Time (years)
No. at risk:
No RT 130 10 98 77
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— No RT
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Radiotherapie (RT) nach brusterhaltenden

>- Operationen (BEO; invasive Karzinome)
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©AGOe. V. Oxford
in dt_er DGGG e.V.
in der DKG e.V. loE GR  AGO
Guidelines Breast
Version 2021.1D = Bestrahlung der operierten Brust la A ++
= Moderat hypofraktionierte RT (Gesamtdosis ca. 40 Gy in ca. 15-16 1a A ++

Fraktionen in ca. 3 bis 5 Wochen)

= Ultra-hypofraktionierte RT (Gesamtdosis 26 Gy, d.h. 5 Fraktionen 1b B +/-
in einer Woche = 1 Fraktion/Tag bzw. 28,5 Gy, d.h. 5 Fraktionen in
5 Wochen = 1 Fraktion/Woche)

= Konventionell fraktionierte RT (Gesamtdosis ca. 50 Gy in ca. 25-28 1a B +
Fraktionen in ca. 5-6 Wochen)

= Bei Lebenserwartung < 10 Jahre und pT1, pNO, RO, ER / PR positiv, 1a B +
HER2-negativ, endokriner adjuvanter Therapie (alle Faktoren)
www.ago-online.de kann unter Inkaufnahme eines erhohten Lokalrezidivrisikos nach
individueller Beratung auf die RT verzichtet werden.



EORTC 10981-22023 AMAROS

Trial design

AXSN+

ALND

T1-2 /
0 et B

AXRT AxSN-

Stratification: institution
Adjuvant systemic therapy by choice

§EORTC
AxXRT

HEORTC :
Axillary recurrence rate

AXSN+ ITT population

100
10-year cumulative incidence rate of axillary recurrence:
ALND 0.93% (95%Cl: 0.18; 1.68)  ( 7 / 744 patients)
- AXRT 1.82% (95%Cl: 0.74; 2.94) (11 / 681 patients)
60
50
40 -
T
20 | | HR:1.71; 95%Cl: 0.67-4.39
P =0.365
10 R
D T L T T T (ywm}
0 2 4 6 8 10 12 14
BN Number of patients at risk
7 T44 716 683 614 518 2% 8 = ALND
11 681 657 631 569 476 278 8 —ART

Donker et al. Lancet Oncol 2014

100
80 +
= 60 Overall Survival
w
o
40
Treatment Event 10-Year KM Estimate HR
2001 ___ awnD 104  845(81.5%87.1%)  Reference
— ART 112 81.4 (77.9%-84.4%) 1.17 (0.89-1.52)
Wald P: .258
T T T T T T T
0 2 4 6 8 10 12 14
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20 —— ALND 174 75.0 (71.5%-78.2%) Reference
— ART 188 70.1 (66.2%-73.6%) 1.19 (0.97-1.46)
Wald P; .105
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0 2 4 6 8 10 12 14
Time (years)
No. at risk:
ALND 744 695 639 566 471 269
ART 681 641 586 516 427 243 7 0

Bartels et al. JCO 2022
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Shoulder function

Results:

No significant differences in all 4 excursions
Trend towards impaired movement after AxRT in first yearonly

Average log(relative retroversion ) and 95% ¢l
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Management of the axilla: pos SNB: lymph node dissection vs. no LN-dissection

All patients received tangential radiotherapy to the breast

No. (%)
1 |
. ALND  SLND Al
891 Patients randomized Characteristic (n=4200 (n= 43?;;19
Age, median (range), y 56 (24-02) 54 (25-90)
Missing 7 10
445 Randomized to receive ALND 446 Randomized to recalve SLIND alone | “M TSR o0 as09
420 Received ALND as 436 Received SLND alone T2 134(321) 126 (29.4)
randomized as randomized Missing 2 7
25 Withdrew prior to surgery 10 Withdrew prior to surgery Turrzor siz<)a, median 1.7 (0.4-7.0) 1.6(0.0-5.0)
range), cm
} + Missing 6 14
92 Lost to follow-up 74 Lost to follow-up Roclploeen™  oeaeag) 2708689
2 Discontinued intervention 3 Discontinued intervention ER+/PR- 61 (15.9) 54 (13.8)
1 Refused after randomization 2 Refused after randomization ER-/PR+ 3(0.8) 4(1.0)
but prior to surgery but prior to surgery ER-/PR- 63(16.5) 64 (16.3)
1 Consent obtained after 1 Opted for alternative therapy Missing 37 44
patient registered Lymph node
metastases
Y v 0 4(1.9  29(7.0)
420 Included in primary analysis 436 Included in primary analysis - T
25 Excluded (withdrew prior to surgery) 10 Excluded (withdrew prior to surgery) 3 2573 127
=4 47(137)  4(1.0)
micrometastases hiscio & 2
ALND: 137 of 365 (37.5%) _
Giuliano et al. JAMA 2011 SLND: 164 of 366 (44.8%) (p=0.05) Z0011 trial




Management of the axilla: pos SNB: lymph node dissection vs. no LN-dissection

All patients were planned to receive tangential radiotherapy to the breast

100- Allve 1 00- Allve and Disease-Fres
q0- g0-
80- 80-
o 707 70-
< 80 60-
g 50 50-
£ 01 40-
D an. 30-
204 | —— ALND 0
04| 7 SLNDalone | | oq rank p= 25 10+ Log-rank P= 14

0 1 2 3 4 h 6 T 8 0 1 £ 3 4 h B 7 8
Years Yoars
NO. at risk
ALND 420 408 388 381 378 313 223 141 H 420 369 335 310 286 226 152 83 37
SLND alone 436 421 411 403 387 326 226 142 74 A36 395 363 337 307 231 147 81 3o

Giuliano et al. JAMA 2011 Z0011 trial
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Dose in the Axillary LN-levels | + 1l using

different RT-Techniques

supra-
clavicular

,high tangent”

axillary vein

ACOSOG 70011 Trial
45% micrometast. in the exp. arm

RT-volume
% of patients

AMARQOS

2% no RT

Data from 228/856 pat.

mean encompassed
LN level 1 dose* volume**
AMAROS > 95% > 95%
high tangent 86% 79%
standard tangent 66% 51%
IMRT* 29% 1%
LN-level 2

AMAROS > 95% > 95%

high tangent 71% 51%
standard tangent 44% 26%

IMRT* 7% 0%

* in relation to the prescribed dose in the breast
** % volume receiving the prescribed dose
+ Lee et al. Medicine 2016 (3)

Jagsi (2): “The results of Z0011 should not be extrapolated to patients who receive RT
using partial-breast or prone techniques, in which substantially less of the axilla is

included”
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Radiotherapie der Axilla bei Patientinnen mit positiven

Sentinel-Lymphknoten** ohne axillare Dissektion

Oxford
LoE GR AGO
BET und ACOSOG Z0011-Kriterien® erfiillt 2b B +*
= Radiotherapie der Brust unter Einschluss von Level 1 + 2 bis 5 mm
unterhalb der Vena axillaris (PTV)
BET und ACOSOG Z0011-Kriterien* nicht erfillt 1b B ++*
= Radiotherapie der Axilla (analog AMAROS)
Nach ME, RT der Thoraxwand indiziert und ACOSOG Z011-Kriterien*
nicht erfiillt oder ME und RT der Thoraxwand nicht geplant
= Radiotherapie der Axilla (analog AMAROS) 1b B ++
2 3 pos. SLN
= Radiotherapie der Axilla (analog AMAROS) 1b B +

* Studienteilnahme empfohlen
** Makrometastasen
* < T3, keine palpablen LK, RO, 1-2 befallene SN;-keine NACT



