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Refresherkurs Mammakarzinom

Radiotherapie der Lymphabflusswege

Radiotherapie der Thoraxwand nach Mastektomie

Radiotherapie nach neoadjuvanter Chemotherapie

Radiotherapie und simultane Systemtherapie
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1.  Optimale Lokaltherapie der Axilla? - Endpunkt axillare Rezidivrate
« ACOSOG Z0011

« AMAROS

« OTOASOR

2. \Verbessert eine RT der LAW die Gesamtprognose? - Endpunkt DFS/OS
« MA.20

« EORTC 22922

« DBCG IMN

« KROG 08-06

* French
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Studiendaten Lymphabflusswege
RT Mamma/THW +/- LAW inkl. IMN

Table 1 Patients characteristic

UNIVERSITATSKLINIKUM
Schleswig-Holstein

< AU I

Christian-Albrechts-Universitat zu Kiel

Medizinische Fakultat

RT Mamma/THW/Supra +/- IMN

MA.20 [10] EORTC [12] French [13] DBCG-IMN KROG 08-06
Recruitment years 2000 - 2007 1996 - 2004 1991 - 1997 2003-2007 2008-2020
Number of patients 1832 4004 1334 3089 735
Median age 54 54 57 56 48
Node positive 90 % 56 % 75 % 100 % 100%
Breast surgery 100 % breast conserving 76 % breast conserving 100 % mastectomy 34% BCS 50% BCS
CHX 91 % 55% 61 9% 53% 100%
ER/PR negative 2% 40% 7% 20% 28%
Unknown ER/PR Status na. n.a. 40 % n.a. n.a.
Her-2neu na. na. na. n.a. 23%
Main inclusion criteria N+ or high risk* NO any location N+ or medial tumor N+ or medial/central tumor N+ N+, ALND
Breast/chest wall Both arms: Both arms: Both arms: according to practice Both arms: Both arms:
50 Gy/25 fx 50 Gy/25 f of the center 48 Gy/24 fx 50 Gy/25 fx
Medial supraclavicular nodes Experimental arm: 45Gy/25 fx Experimental arm: 50 Gy/25 fx All patients: dose and fractionation 48 Gy/24 fx 50 Gy/25 fx

Internal mammary nodes

Experimental arm: 45Gy/25 fx

Experimental arm: 50 Gy/25 fx

according to practice of the center
Experimental arm: 45 Gy/20 fx

*=>=5cm tumor, >= 2 cm tumor, and <10 axillary nodes removed with ER-, G3, or lymph vascular invasion; n.a. = not available; fx = fractions; ER = estrogene

receptor; PR= progesterone receptor

Experiment. arm
48 Gy/24 fx
(right-sided)

Experiment. arm
50 Gy/25 fx
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RT Mamma/THW +/- LAW inkl. IMN RT Mamma/THW/Supra +/- IMN

Table 1 Patients characteristic

MA.20 [10] EORTC [12] French [13] DBCG-IMN KROG 08-06
Recruitment years 2000 - 2007 1996 - 2004 1991 - 1997 2003-2007 2008-2020
Number of patients 1832 4004 1334 3089 735 306
Overall survival +/- (+) +/- + +/- +/-
Disease-free survival + + +/- + +/- +
Lokoregionare
Kontrolle + + +/- ? ? ?
Distante Kontrolle + + +/- + +/- +

Subgruppenanalysen

ER/PR-negativ

Endokrine Therapie +

1-3 LK + medial/zentral

1-3 LK+med./zentr.

Medial/zentral

Chemotherapie pramenopausal ER/PR neg.
Kardiale Morbiditat +/- +/- +/- +/- +/-
Lymphddeme 1 +/- ? ? ?
Pneumonitis ) 1 ? ? ?
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Overall survival (%)

Number at risk
(number censored)
IM-MS irradiation group
Control group

100
754
50
254
= IM-MS irradiation group
—— Control group
HR 095 (95% C10-84-1-06); p=0-36
T T T 1
5 10 15 20
Time from randomisation (years)
2002 (0) 1798 (36) 1507 (153) 777 (741) 33(1416)
2002 (0) 1764 (46) 1470 (164) 741(735) 33(1400)

Breast cancer mortality (%)

Number at risk
(number censored)
IM-MS irradiation group
Control group

1009 — IM-MS irradiation group
—— Control group
HR 0-81 (95% C1 0.70-0.94); p=0-0055

75

50

25+
T T T 1
5 10 15 20

Time from randomisation (years)
2002 (0) 1798 (36) 1507 (153) 777 (741) 33(1416)
2002 (0) 1764 (46) 1470 (164) 741(735) 33(1400)

IM-MS irradiation  Control group

Poortmans et al. Lancet Oncol 2020.

group (n=2002)  (n=2002)
Follow-up status
Alive 1236 (617%) 1212 (60.5%)
Dead 554 (27.7%) 569 (28-4%)
Lost to follow-up 212 (10-6%) 221(11.0%)
Survival status
Alive 1448 (723%) 1433 (71:6%)
Dead 554 (277%) 569 (28-4%)
Cause of death
Breast cancer 314 (157%) 378 (18.9%)
Breast cancer only 302 (151%) 367 (18:3%)
Combination including breast 12 (0.5%) 11(05%)
cancer
Other cancer 61(3.0%) 61(3.0%)
Toxicity 1(<01%) 1(<01%)
Infection 14(07%) 8(0-4%)
Cardiovascular disease 29(14%) 29(14%)
Other chronic disease 10 (0-5%) 10 (0-5%)
Other cause 56 (2-8%) 41(2.0%)
Missing or unknown 69 (3-4%) 41(2:0%)
Data are n (%). IM-MS-intemal P
Table 2: Follow-up and survival and of death
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1.0 4 £ 5 04 HRO88; 9% Cl, 07810 1.00; P= .05
R
- S ——— IMNI
é' 0.8 S 5 03- No IMNI
= =3
= 0.6 =
o ]
S 04 & 2 "
= HR 0.86; 95% Cl, 0.77 to 0.96; P=.007 o®
wn S 0.14
O 024 — MmNl BE W
No IMNI 3 :
: . : | — IMNI No IMNI 15-Year Survival Rate (%)
0 5 10 15 Subgroup Patients Events Patients Events HR (95% CI) IMNI No IMNI
Time Since RT (years) Lateral 511 149 564 167 —4—  099(0.80t01.24) 705  69.3
1-3 nodes
No. at risk: No. at
IMNI 1,491 1,253 1,063 400 IMNI | Medial/central 353 118 382 152 — 0.80(0.63t0 1.01) 657  59.4
No IMNI 1,598 1,295 1,067 380 NoIM | 1-3nodes
Lateral 392 186 384 210 —— 0.78 (0.64 to 0.95) 53.0 449
>4 nodes
Medial/central 223 132 260 168 — 0.91(0.73t0 1.15) 39.4 349
>4 nodes
All patients 1479 585 1,590 697 —— 0.86 (0.77 t0 0.96)  60.1 55.4
Test for heterogeneity, P = .351
0.4 06 08 101214
Favors IMNI Favors No IMNI

Thorsen et al. J Clin Oncol 2022.
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E— Medialer/zentraler Sitz

No.of Total No.of Total Favors IMNI ~ Favors no IMNI P value for 100
Subgroup events No. events No. HR(95%Cl) being better ~ being better interaction
Type of surgery
BCS 23 187 23 180 1.02(0.57-1.81) — .32 =
MRM 46 186 35 182 0.70(0.45-1.09) — [ 23 80
Nodes removed s |\ IMNI
<10 5 30 5 37 0.81(0.23-2.84) - .94 2 60 —— Non-IMNI
210 64 343 53 324 _0.81(0.56-1.16) e w a
Hormone receptor i
ER and PR negative 28 108 17 82  0.63(0.35-1.17) — .03 T 40
ER and/or PR positive 41 263 40 275 0.92(0.60-1.42) —— g
Tstage §
T1 14 11 9 119 0.46(0.20-1.08) ——WM— .88 Q 2 Piog.ank=0.008
T2 40 218 36 194 1.04(0.66-1.63) B HR 0.42 (95% Cl 0.22-0.82)
T3orT4 15 44 13 49  0.48(0.22-1.05) — W — 20
N stage 0 1 2
N1 15 157 7 147 049(020-.19) — @ 15 . s S
N2 29 136 22 133 0.75(0.43-1.30) —a—— a‘? log ars=0.040 e IMNI
N3 25 80 29 82 1.03(0.60-1.76) E 15 HR 0.41 (95% CI1 0.17-0.99) —— Non-IMNI
Grade =
1 6 44 6 46  1.12(0.35-3.52) - .67 g
2 20 144 18 148 0.85(0.45-1.60) R £
3 41173 32 151 0.78(0.49-1.24) — g 10
Tumor location 5
Lateral 41 220 43 208 1.05(0.69-1.62) B T .03 o
-
Medial or central 28 153 14 153 0.42(0.22-0.82) ——m—— ] s
All 69 373 58 362 0.80(0.57-1.14) + g
025 050 100 200 400
HR (95% CI) 0

Kim et al. JAMA Oncol 2022. Years
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San Antonio Breast Cancer Symposium, December 4-8, 2018 San Antonio Breast Cancer Symposium, December 4-8, 2018
. . . .
Newer trials: Breast cancer mortality Newer trials: Breast cancer mortality
Deaths/Women
pNO pN1-3 pN4+ oy o Jaeca, e ofsnnum) desthcame
(a) Nodal status (7> = 0.4; p = 0.50) H
N 21::6-0”. gdr; "?g% 95% CI -1.2-3.8 N 51:3-5”.' ndl; ’1‘:* 95% CI -0.7-3.5 | iST woten. ST dese pNO ' 101/1072  131/1078 —.:—- 0.80 (0.62-1.04)
50! boattall o Xl o i) 50| R 0.88 (Ve ) °,-;’;‘6902} pN1-3 363/2523 4202612 - 0.88 (0.77-1.02)
8 s 5 No fog. RT pNa+ 311/931  386/942 —-— 0.77 (0.66-0.90)
5 go 5 o) g w0 2 :
g o g o g il e ey (b) Breast quadrant (7; =1.2; p=0.28) .
g g g Lateral 428/2236 486/2313 B B 0.87 (0.76-1.00)
l 20 ! 2 ...‘a:.&m! = s Medial or central 333/2182 433/2228 - 0.78 (0.67-0.90)
- 1 '
. ed g am L) S 793 90% c13.0-12.8 : RR=0.82 (0.75-0.90
_@jﬂ_ﬂ_‘, R A% TR ‘é&"‘.?.! vse a5 - Total 4760 4862 - RO£210.750.0)
e 6 yours 3 T6 yours £ i n-p = (16.5%) (19.6%) : P=0.00006
M 05% of —aD= 05% confidence ntervals o:o y ‘ 1.0 y 1?0

0.5 16
Reg. RT better ——}—— Reg. RT worse

Intellectual property of EBCTCG trialists contact bc.overview@ndph.ox.ac.uk for permission to reprint and/or distribute Intellectual property of EBCTCG trialists contact be.overview@ndph.ox.ac.uk for permission to reprint and/or distribute
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EBCTCG-Metaanalyse (SABCS 2018)

Newer trials: Breast cancer mortality

Category Allocated Allocated Ratio of annual death rates Rate Ratio
Reg. RT No Reg. RT Reg. RT : No Reg. RT (95% Cl)
(a) Radiotherapy target volumes ( xg =27; p=0.25) :
Axilla/SCF 71221 177214 —e———1 0.45 (0.20-1.03)
IMC 400/1621  474/1730 —_— 0.86 (0.75-0.99)
IMC/Axilla/SCF 377/2918 464/2918 - 0.79 (0.69-0.91)
.
(b) Use of chemotherapy (7, =2.6; p=0.11) '
No chemotherapy 310/2025 351/2059 - 0.92 (0.78-1.08)
Chemotherapy 474/2732  604/2801 ‘- 0.78 (0.69-0.88)
.
.
.
(c) Use of endocrine therapy (%> =1.7; p=0.20) '
No endocrine 336/1679 388/1691 —--—t 0.89 (0.76-1.03)
Endocrine 447/3073 566/3164 - 0.78 (0.69-0.88)
1]
.
e ; RR=0.82 (0.75-0.90)
- Total 4760 4862 <= -
(16.5%) (19.6%) e P=0.00006
L 1 L) 1 J
M 95% or ~=<T> 95% confidence intervals 0.0 0.5 1.0 1.5 20

Reg. RT better ——i—— Reg. RT worse
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Wang et al. Lancet DBCG Skagen 1 HypoG-01 FAST-Forward Nodal
Oncol 2018 (Abstract ESTRO 2022) (Abstract ESTRO 2023) (Abstract ESTRO 2022)
Patientenzahl | 820 2963 1260 469
Fraktionierung | 43,5 Gy in 15 Fx 40 Gy in 15 Fx 40 Gy in 15 Fx 26 Gy Gy in 5 Fx
Follow up 58,5 Monate 36 Monate 3,8 Jahre ?
Primarer Lokoregionare Lymphddem nach 3 Lymphddem nach 3 Jahren Arm/Handschwellung
Endpunkt Rezidivrate Jahren nach 5 Jahren
Ergebnisse Nicht-Unterlegenheit Nicht-Unterlegenheit bzgl. | Nicht-Unterlegenheit bzgl. Keine erhohte LO-Rate
bzgl. LRR LO LO nach 3 Jahren (keine
Reduzierte Akuttoxizitat | Keine Unterschiede bzgl. Signifikanter Vorteil fur statistische Testung)

LRR, OS (keine
statistische Testung)

DDFS und OS
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Fazit

* RT der LAW (Level I1I/IV, IMN) ist klar indiziert bei
 pN2-3
e klinischem Befall Level [1I/1V, IMN

* RT der LAW ist in Risikofallen (!) indiziert bei
* pN1 (pNO?7?7?)
» Kiriterien: Anzahl der befallenen LK, G3, ER/PR neg., Alter/Menopausenstatus,
Tumorsitz

 Vorsicht bei RT der IMN und linksseitigem Tumorsitz sowie Gabe von

Trastuzumab/Pertuzumab und/oder kardialer Komorbiditat
* Herzschonung mit DIBH und ggf. VMAT/IMRT, ggf. auf RT der IMN verzichten
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Radiotherapie der Lymphabflusswege

Radiotherapie der Thoraxwand nach Mastektomie

Radiotherapie nach neoadjuvanter Chemotherapie

Radiotherapie und simultane Systemtherapie
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Locoregional recurrence first (%)

Locoregional recurrence first (%)

700 pNO women with Mast+AD
A Locoregional recurrence first B Any first recurrence C Breast cancer mortality
100+ 100+ 100 ~
90 90 90
80 log-rank 2p>01;NS 80| 10-yearloss1:3% (SE3:3) 80 20-year loss 2:2% (SE 3-6)
e RR 1-06 (95% C10-76-1-48) z RR 1-18 (95% C1 0-89-1.55)
70 £ 704 log-rank 2p>0-1;NS E 70 log-rank 2p>0-1; NS
" i
60 § 60 lé 60
50 g 50 8 50
40 £ 40 3 40
2 g 5
30 2 30+ RT g 30+ 39 288%
224% = 184 NoRT
20 20 155 NoRT 20+ 239 266%
ot 211% 10 ooy
2] 19 3%%NogT 0] 133 g 106
peeTmpEEL L 0 e B S 0 P
3131 pN+ women with Mast+AD
D Locoregional recurrence first E Any first recurrence F Breast cancer mortality
100+ 100+ 100+
90 90 90+
80-] log-rank 2p<0.00001 80 _ 80-
A £ 70 £
70 £ NoRT g 626 i
60 ¢ 60 625% 60 RT
g 524 541
RT 583%
501 g 50 519% T 501 554
40 Z 40 430 § 404  F2 ge
' %®
304 < 304 g 304 339
54 AR £ :
20+ 20+ 10-year gain 10-6% (SE 2.0) 20 20-year gain 8:1% (SE 2.0)
104 = 104 RR 075 (95% C10-67-0-83) 104 RR0-84 (95%C10.76-0.94)
] 81% log-rank 2p<0-00001 log-rank 2p=0-001
0 T 0 0
o 5 10 15 2 § 1 15 20 5 1 15 20
Years Years Years
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Indikation zur Brustwandbestrahlung (PMRT)

e bei 1-3 axillaren Lymphknotenmetastasen
©AGO 6. V. Auf PMRT PMRT PMRT

in der DGGG e.V. kann verzichtet werden zu diskutieren empfohlen

in der DKG e.V. LoE 3b B AGO + LoE 3b B AGO +/- LoE 3b B AGO +

Guidelines Breast

Version 2021.1D ER pos, G1, HER2 neg, pT1 (wenn 245 J. UND >25% pos. ax. Lnn bei axillarer
. G Dissektion ODER
mind. 3 der 4 Kriterien zutreffen
T A, patientinnen <45 J. UND (ER neg. ODER >25% pos. ax. Lnn bei
Kyndi et al. 2009 fir die di ! axillarer Dissektion ODER medialer Tumorsitz)
. ur aie die
genannten Truong et al. 2005
Risikokriterien <4l ORER
(high-risk / low- HER?2 pos. ODER .
k) T Lymphovaskuldre Invasion
. Shen H et al. 2015
zutreften G3 ODER
Lymphovaskuldre Invasion oder
www.ago-online.de triple-negativ
FORSCHEN Verschiedene Publikationen
LENMREN
HEILEN Anmerkung: , Besteht eine Indikation zur Bestrahlung der Lymphabflusswege

sollte auch eine Bestrahlung der Brustwand erfolgen.”
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A Loco-regional recurrence B Overall mortality
100 Risk difference, PMRT vs no PMRT = No PMRT 1007 Risk difference, PMRT vs no PMRT ——— No PMRT
Syears: -23% (-26,-20) w— PVIRT Svyears: -4%(-7,-1) w— PMRT
15 years: -26% (-29,-24) 15 years: -9% (-12,-6)
o = 80 30years: -27% (-30,-25) __ 80 30vyears: -5%(-7,-2) 6%8;46
e HR: 0.21 (0.18,0.26) X HR: 0.83 (0.77,0.90) (66,70) 86%
gy zz (84,87)
38 604 EE 60 81%
© § <% 9
L3 s o o 59% (79,83)
s £ £ E (36,41)
Sv 35% 37% =9 (57,62)
o > o .
®E 40 (2-’;30?2) (33,38) (34,39) § % 404
TS ’ a2
S E =
33 3 34%
20+ 7% 9% 9% 20+ (32,37)
(6,9) (7,10) (8,11) d
p<0.0001 p<0.0001
0 T T T T T 1 0 T T T T T 1
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Tk Time since treatment (years) AcHisk Time since treatment (years)
No PMRT 1545 654 458 340 251 203 161 No PMRT 1545 957 653 492 370 292 222
PMRT 1538 844 635 509 402 303 235 PMRT 1538 1012 768 626 500 384 293

Fig. 1. Effect of radiotherapy on locoregional recurrence (A) and overall mortality (B).

Overgaard et al. Radiother Oncol 2022.
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HERA Trial
HER-2/neu Positive Breast Cancer
N = 5099 Patients
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Table 3  Clinical outcomes of patients with 1 to 3 positive lymph nodes
(event-free proportion at 10 years with 95% CI)

PMRT No PMRT HR P value
LRRFS 0.97 (0.95-0.99) 0.90 (0.86-0.94) 0.28 (0.12-0.67) 004
DMFS 0.83 (0.79-0.88) 0.80 (0.75-0.85) 0.75 (0.49-1.16) 19
DFS 0.77 (0.72-0.83) 0.70 (0.64-0.75) 0.64 (0.45-0.92) .01
0s 0.87 (0.83-0.91) 0.82 (0.78-0.87) 0.63 (0.39-1.02) 06

Abbreviations: C1 = confidence interval; DFS = disease free survival; DMFS = distant metastasis free survival; HR = hazard ratio; LRRFS = loco-
regional recurrence-free survival; OS = overall survival.
HRs were adjusted for patient’s age, tumor size, tumor grade, and anthracycline or taxane administration. Bold and italic P values indicate statistical

significance.

1 or 2 Years Trastuzumab Observation
(n = 3402) (n =1697)
Mastectomy
(n=1633)
PMRT No PMRT
940 Patients 693 Patients

Jaoude et al. Int J Radiat Oncol Biol Phys 2020.

v 1 s
A o e e - -
=038
K=
€
20.6
]

a
QLo4
o
%

0.

ER and/or PR pos. HR = 0.29, P-value = .03

0.0 aHR = 0.26, P-value = .02

0 12 43 % 8 6 1 '8 9 10:141 125 13- 14
Time (years)
No PMRT ——— PMRT

No PMRT 145 143 139 134 126 119 116 113 111
PMRT 133 132 129 123 120 118 116 113 112

110 102 68 20 1
107 102 63 18 0

o=]

1.0

LRRFS Proportion
O el el e
~N -~ o o0

e
°

No PMRT

PMRT

e,

ER/PR neg. HR = 0.3, P-value = .06
aHR = 0.28, P-value = .07

0 ‘Y 2 3 4 5 .6 .78 %0 4011 12713
Time (years)
No PMRT = PMRT

119 118 111 110 104 100 98 90 8 8 79 49 14 O
110 107 103 101 98 95 91 91 91 89 8 57 13 0
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Radiotherapie und Brustrekonstruktion

Autolog = Lappentransplantat

« TRAM
« DIEP
 Latissimus dorsi

Implantatrekonstruktion
* Prapektoral

» Retropektoral
* Mit/ohne Netz

Ho et al., Lancet Oncol. 2017

A Immediate reconstruction

Mastectomy and reconstruction

V-

B Delayed reconstruction

Mastectomy Reconstruction
+—>
6-12 months

C Delayed-immediate reconstruction

Mastectomy and
TE placement with Final reconstructive surgery

partial inflation
Expansion

Final reconstructive surgery

)~ T | Expansion

+—>
2 weeks ~3 months



UK

s H UNIVERSITATSKLINIKUM
Schleswig-Holstein

Komplikationsraten nach Brustrekonstruktion + RT

No. of Any complication, Major* complication, Reconstructive failure,

Group patients No. (%) No. (%) No. (%)

1y postop (n=2247)

Trradiated 622 180 (28.9) 134 21.5) 48 (7.7) |
Implant 386 123 (31.9) 99 (25.7) 47 (12.2)
Autologous 236 57 (24.2) 35 (14.8) 1(0.4)

Unirradiated 1625 374 (23.0) 280 (17.2) 53 (3.3)
Implant 1218 254 (20.9) 182 (14.9) 43 (3.5)
Autologous 407 120 (29.5) 98 (24.1) 10 (2.5)

2 y postop (n=1778)t

Irradiated 482 161 (33.4) 129 (26.8) 55 (11.4)
Implant 283 110 (38.9) 94 (33.2) 53 (18.7)
Autologous 199 51 (25.6) 35 (17.6) 2(1.0)

Unirradiated 1296 304 (23.5) 226 (17.4) 44 (3.4)
Implant 964 210 (21.8) 150 (15.6) 36 (3.7)
Autologous 332 94 (28.3) 76 (22.9) 8(2.4)

Jagsi et al., JNCI J Natl Cancer Inst. 2018
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Median time to the
first complication
(IQR), mo

1.0 (2.8
11 (3.1
0.8 (1.1
0.7 (1.6
0.7 (1.6

— e N~ e
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Fazit

* PMRT ist klar indiziert bei
« pT4
 pN2-3

 PMRT ist in Risikofallen (1) indiziert bei
« pT3 pNO
« pT1-2 pN1
« Kriterien: Anzahl der befallenen LK, G3, L1, ER/PR neg., HER2-pos.,
Alter/Menopausenstatus

 Vorsicht bei RT wund Implantatrekonstruktion (wenn moglich zweizeitige
Rekonstruktion mit Eigengewebe bevorzugen)
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Lokoregionares Rezidivrisiko nach neoadj. Therapie

Therapieansprechen
Nodale Konversion
pCR
Residual Cancer Burden
CPS-EG-Score

Modifiziert nach Krug et al. Gynakologie. 2023

Tumorbiologie
ER/PR-Status
HER2-Status

Grading
Lymphovaskulére Invasion

Lokoregiondres Rezidivrisiko
nach neoadjuvanter Therapie

Klinische Faktoren
Alter/Menopausenstatus
T-Stadium
N-Stadium
Inflammatorisches Karzinom
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Modifiziert nach Vega et al. Int J Radiat Oncol Biol Phys. 2022
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Datenlage zur Individualisierung der RT nach NACT - PMRT

» Retrospektive Analyse der NCDB (1998-2009), klin. Stadium IlI-1ll und NACT - ypNO
* n=1560
« Primarer Endpunkt Gesamtuberleben, propensity score-matching

A Clinical stage 111B/IIIC B Clinical T3/T4 tumor C  Pathologic T1/T2 tumor (after NAC)
109+ 1.09- 109~
. —— NoRT \\__ —— No RT e —— No RT
0.8+ . RT 0.8+ e RT 084 .. RT
.., -t -t A
5 0.6+ 5064 = lhewe 5 0.64
w 1] 5]
7% P=0.027 804 P=0.025 2 %41 P=0.041
3 ' o) ' 3 '
0.24 0.24 0.24
0 0 ] L] L] 00 T L] L] 00 L] L] L}
0 5 10 15 0 5 10 15 0 5 10 15
No. at risk Time(years) No. at risk Time(years) No. at risk Time(years)
No RT 153 55 3 0 No RT 302 125 9 0 No RT 380 164 26 0
RT 370 154 7 0 RT 594 260 9 0 RT 504 234 12 0

Liu et al. Oncotarget 2016.
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Datenlage zur Individualisierung der RT nach NACT - PMRT
Retrospektive Analyse der NCDB (2003-2011), cT1-3 cN1 und NACT

Percent survival

PMRT

No RT

UNIVERSITATSKLINIKUM
Schleswig-Holstein

n = 3040 (ypNO) bzw. 7243 (ypN+)
Primarer Endpunkt Gesamtuberleben, propensity score-matching

Mastectomy (Mast) ypNO

—— PMRT
--+- No Radiation

104 HR 0.743, C1 0.580-0.952, p = 0.019

T L) Al T T 1

0 12 24 36 48 60 72
Months

1078 1034 841 557 376 241 146
1962 1911 1590 1080 723 451 266

Rusthoven et al. Ann Oncol 2016.

Percent survival

Mastectomy (Mast) ypN+

— PMRT
--t- No Radiation

104 HR 0.795, C1 0.712-0.888, p < 0.001

| } T T T T 1

0 12 24 36 48 60 72
Months

1819 1727 1375 948 665 434 250
5424 5294 4382 3034 2058 1360 807

Mastectomy-ypNO Cohort

Mastectomy-ypN+ Cohort

ypN2-3  —e—i
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—— HR 0.739, C1 0.566-0.939, p = 0.015
—e—i| HR0.835, C10.713-0.978, p = 0.026

HR 0.678, C1 0.574-0.800, p < 0.001

T T 1 Interaction

N N \fo p=0.302

Multivariate Hazard Ratio

<= Survival Improved with PMRT
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Risikogruppe

Stadium nach neoadjuvanter
Therapie

RT nach Brusterhalt

RT nach Mastektomie

Niedriges Risiko ypNO (SLNE oder ALND) Brust Keine PMRT
pN1mi (SLNE) ohne RF*
Mittleres Risiko ypN1 (ALND) Brust Thoraxwand

pN1mi (SLNE) mit RF*

pN1 (SLNE < pos. LK) ohne RF*

ypN1mi (SLNE) ohne RF*

Brust + Level I/l

Thoraxwand + Level I/l

Hohes Risiko

ypN2-3 (ALND)

Brust + Level IlI/IV

Thoraxwand + Level lI/1V

pN1 (SLNE < 2 pos. LK mit RF*
oder =23 pos. LK)

ypN1mi (SLNE) mit RF*

ypN1 (SLNE)

Brust + Level I-IV

Thoraxwand + Level |-V
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Individualisierung der RT nach NACT - RAPCHEM

Locoregional recurrence
rate (%)

Number at risk
(number censored)
Low-risk group
Intermediate-risk group
High-risk group

De Wild et al.

1007 — Low-risk group: 2:1% (95% Cl 0-9-4-3); p=0-89
Intermediate-risk group: 2-2% (95% Cl 1.0-4-1); p=0-75
804 —— High-risk group: 2:3% (95% Cl 0-8-5.5); p=0-83

erval (%)

60+

0
Number at risk

(number censored)

291(0) 288 (3) 276 (14) 267 (21) 266 (21) 250 (35) dL.°“’"fst group
370(0) 362 (7) 350 (17) 341(26) 322(41) 303 (59) '“‘e’med?‘ﬁ"fskg“’”"
177 (0) 173(3) 159 (16) 143 (32) 140 (35) 120 (53) igh-risk group

Lancet Oncol 2022.

T T T T 1

1 2 3 4 5
291(0) 288 (0) 277 (2) 270 (3) 269(3) 264 (3)
370(0) 362(2) 351(2) 345(3) 329(5) 318(5)
177 (0) 173(0) 159 (1) 145 (2) 142 (3) 131(4)
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Radiotherapie nach NACT

Pratherapeutisch RT-BET PMRT RT-LAW* Oxford
Posttherapeutisch
AGO LoE GR
Lokal fortgeschritten pCR / keine pCR Ja ja ja [+ la/1a/1a A/A/A
CT1/2 cN1+** ypT1+ 0. ypN1 ja ja ja +H/+/+ 1a/2b/2b A/B/B
+ (keine pCR)

cT1/2 cN1+** ypTO/is ypNO ja Risikofille! +/+/+ 2b/2b/2b B/B/B

cT1/2 cNO ypN+ 0. ypT3/4 ja ja ja [+ 2b/2b/2b B/B/B
(Sonogr. obligat)

cT1/2 cNO ypTO/is ypNO ja nein nein +/-/- 2b/2b/2b A/B/B
(Sonogr. obligat)

cT1/2 cNO ypT1-2 ypNO ja nein nein +/-/- 2b/2b/2b A/B/B
(Sonogr. obligat)

Lokal fortgeschritten: T3-4 oder cN2-N3

1 Kriterien fiir hohes Rezidivrisiko:
= pNO pramenopausal hohes Risiko: zentraler oder medialer Sitz, und (G2-3 und ER / PR-negativ)
= pratherapeutisch pN1a/ cN+* hohes Risiko: zentraler oder medialer Sitz und (G2-3 oder ER / PR-negativ) oder

pramenopausal, lateraler Sitz und (G2-3 oder ER/PR-negativ)

* bzgl. Erfassung von Axilla-Level I/1l s. Folien ,,Zusétzliche RT der Axilla nach primérer Operation” / “Zusétzliche RT der Axilla nach

neoadjuvanter Chemotherapie“. ** = durch Stanzbiopsie gesichert
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Ubersicht zur adjuvanten Situation
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Substanzklasse  Substanz_____| Timing ___| Studie _| Erh5hte Toxizitét mit RT

Endokrine Therapie

HER2-zielgerichtete
Therapie

CDK4/6i

PARPI

Immuntherapie

Chemotherapie

*Unklare Datenlage zu linksseitigem Tumorsitz + Mammaria interna-RT

Tamoxifen
Al

Trastuzumab*
Pertuzumab*

T-DM1

Palbociclib
Abemaciclib
Ribociclib

Olaparib

Veliparib

Pembrolizumab

Capecitabine

Simultan
Simultan

Simultan
Simultan
Simultan

Sequentiell
Sequentiell
Sequentiell

Sequentiell
Simultan
Simultan

Simultan/
sequentiell

Sequentiell

Multiple
CO-HO-RT

HERA, N9831

APHINITY
KATHERINE

PENELOPE-B

monarchE
NATALEE

OlympiA

RADIOPARP

TBCRC 024
KN-522

CREATE-X

Nein
Nein

Nein
Nein
Nein
?
?
?

r)

Nein (Phase I, 20 Pat.)
JAII

Nein
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Daten zu PARP-Inhibitoren mit simultaner RT

Olaparib - RADIOPARP (Loap et al. JAMA Oncol 2022, Loap et al. Int J Cancer 2021)
» Phase I-Studie (n = 24, 2017-2019)
» Beginn 1 Woche vor RT, konventionell fraktionierte RT, Dosiseskalation 50 mg bid bis 200
mg bid
» Keine Grad =3 Spattoxizitat, 4,2% Grad 2 Tox.

Veliparib - TBCRC 024 (Jagsi et al. J Clin Oncol 2018)
» Phase |-Studie (n = 33, 2012-2014)
» konventionell fraktionierte RT, Dosiseskalation 50 mg bid bis 200 mg bid, 100% PMRT mit
0,5 cm Bolus jeden zweiten Tag
« 5 DLT's (4x feuchte Epitheliolysen = 100 cm?)
» 46,7% Grad 3 Spattoxizitat nach 3 Jahren (v.a. Fibrose/Induration)
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Pembrolizumab in der Adjuvanz (KN-522)

« Randomisiert-kontrollierte Phase IlI-Studie (n = 1174, 2017-2018)

« TNBC mit neoadjuvanter Chemotherapie

« |nitial sequentielle Gabe von Pembro zur RT vorgegeben, nach Amendment auch simultan
erlaubt

Figure 5. EFS by adjuvant RT Figure 6. Summary of treatment-related adverse events in the
No. Events/No. Patients (%) Hazard Ratio H
Subgroup Pembro Placebo (95% CI)* adJuva nt phase
Without adjuvant RT  With adjuvant RT Sequential RT Concurrent RT
Overall —— 123/784 (15.7) 93/390(23.8) 0.63 (0.48t0 0.82) B S 514
52 | Any _ 5
46.0 473
Without Adjuvant RT ~ —e— 68/330(20.6) 41/129(31.8) 0.60 (0.41 to 0.89)
— Grade 3-5 -
With Adjuvant RT —— 55/454 (12.1) 52/261(19.9)  0.58 (0.40 to 0.85)
— Led to death —
Sequential RT ~—4— 28/280(10.0) 35/159(22.0) 0.42(0.26 to 0.69)
— Serious -
Concurrent RT —_—— 16/144 (11.1) 14/91 (15.4) 0.70 (0.34 to 1.44) Pembro [l
s : | Ledto ) Placebo
0.1 1 10 discontinuation u
Halard Ra“o (95% cl) llllllllllllllllllllllllllllllllllllllllllll
Py e 100 80 60 40 20 0 20 40 60 80 100 100 80 60 40 20 0 20 40 60 80 100
Pembro Placebo Patients, % Patients, %

Schmid et al. NEJM 2022. McArthur et al. SABCS 2022.
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Fazit — Systemtherapie und RT

» Verantwortung fur die Kombinationstherapie liegt bei uns Radioonkologen (!)

* In der adjuvanten Situation im Zweifelsfall Sicherheit vor Risiko, insbesondere bei hohem
Interaktionspotential (CDK4/6i, PARPI).

» In der Palliativsituation fur CDK4/6i, PARPi, T-DM1 und neue Substanzen individuelle Abwagung

in Abhangigkeit von
o Zielvolumen
 Dosis
 Technik

* Normalgewebsexposition
» Interaktionspotenzial der Substanz
» Risiko eines Erkrankungsprogresses bei Pausieren der Substanz (Behandlungsdauer?)



