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Strahlentherapie beim Brustkrebs

Ziel der Therapie:

* Vernichtung mikroskopisch kleiner Tumorzellnester
Im Operationsgebiet

Notwendigkeit:

* Im Regelfall nach brusterhaltender Operation

e nacho

perativer Entfernung der Mamma nur wenn

grof3e Tumoren vorlagen oder tumorbefallene

Lymph

Knoten in der Achselhdhle gefunden wurden



Bestrahlungstechnik bei brusterhaltender Therapie

3D- Bestrahlungsplanung Patientin bei der Bestrahlung




Kosmetisches Ergebnis nach Operation und Strahlentherapie




Brusterhaltende Operation vs. radikale Mastektomie beim Mamma-Ca.
Metaanalyse der EBCTCG, n=3100, NEJM 1995
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First recurrence (%)

Radiotherape nach brusterhaltender OP

(7287 Frauen, 10 Jahres-Ergebnisse) EBCTCG Lancet 2011
PNO: locoregionare Ruckfall ~ pNO: Tod durch Brustkrebs alle Todesfalle
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First recurrence (%)

Radiotherape nach brusterhaltender OP

(1050 women, Frauen, 10 Jahres-Ergebnisse) EBCTCG Lancet 2011
PNO: locoregionare Ruckfall ~ pNO: Tod durch Brustkrebs alle Todesfalle
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Effekt eines 16 Gy ,Boosts” nach RT der Brust

Ruckfalle in der betroffenen Brust Uberleben

A B 1007 — Mo boost
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Brustkrebs: adjuvante Strahlentherapie

Studien zur hypofraktionierten Strahlentherapie

Study name Totaldose  Fractionation  Week 1 Week 2 Week 3 Week 4 Week 5
Conventional fraction 50 Gy 2 Gy x 25 00000 00000 00000 00000 00000
UK RMH/GOC pilot 39 Gy 3Gy x 13 (N N o0 000 o0 000

429 Gy 33Cyx13 000 o0 000 o0 000

START A 39 Gy 3Cy x 13 000 o0 000 o0 000

416 Gy 32Cyx13 000 o0 000 o0 000

START B 40 Gy 267Gyx15 00000 00000 00000

Canadian 425 Gy 266C0yx16 00000 00000 00000 0

UK FAST 28.5 Gy 57Gy x5 [ ¢ [ ] [ [

30 Gy 6Gy x5 [ [ ] ¢ [ [

Zhou et al. Surg Oncol 2015
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Metaanalyse Hypofraktionierte vs. konventionell fraktionierter RT:

Trial

START Pilot

START Pilot

START A

START A

START B

Ontario

Total

Lokale Ruckfallrate nach 10 Jahren

Week:
Dose seks n (HFX vs CF)
HFX

42.9 Gy vs 50 Gy 5 466 vs. 470

39 Gy vs. 50 Gy 5 474vs. 470

41.6 Gy vs. 50 Gy 5 750vs. 749

39 Gy vs. 50 Gy 5 737 vs.749

40 Gy vs. 50 Gy 3 1110vs. 1105

42.5 Gy vs. 50 Gy 3 622 vs. 612

7095

HR

0.86

1.33

0.91

1.18

0.77

0.92

1.00

W. Budach et al. Breast Care 2015

CL-

0.57

0.92

0.59

0.79

0.51

0.55

0.84

% Boost (dose)

CL+ p
130 047 - 75% (14Gy/2Gy)
192 013 - 75% (14Gy/2Gy)
138 066 ¢ 61% (10Gy/2Gy)
176 0.42 ¢ 61% (10Gy/2Gy)
116 021 - 43% (10Gy/2Gy)
152 075 ¢ 0% (0 Gy)
118 096

HR: 04 0.5 0.7 1.0 2.0
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Hypofraktionierungs-Studien: akute Grad 3/4 Hautreaktion

Hypofractionated  Standard Risk Ratio Risk Ratio
1dy o Subgroup ents t: jents fota eig Rand 99 % M-H, Random, 95% Cl
1.7.1 2.5~3.0 Gy/F vs. 1.8~2.0 Gy/F
Chadha 2012 2 50 18 74 96% 0.16 [0.04, 0.68] -
Karasawa 2014 24 17 63 381 19.9% 0.24[0.15, 0.38] o
Karmacharya 2012 2 43 1 37 47% 1.72[0.16, 18.22)
Osako 2008 6 66 83 377 16.0% 0.41[0.18,0.91] - 2 5 — 3 0 Gy prO Fra ktion
Taher 2004 6 15 9 15 165% 0.67[0.32, 1.40] —T ’ ’
Van Parijs 2012(TomoBreast) 13 37 9 32 17.0% 1.25[0.62, 2.53] i
Wu 2003 10 177 15 149 16.2% 0.56 [0.26, 1.21] e
Subtotal (95% Cl) 1105 1065 100.0% 0.50 [0.28, 0.89] P
Total events 63 188
Heterogeneity: Tau? = 0.38; Chi* = 20.02, df = 6 (P = 0.003); I* = 70%
Test for overall effect: Z = 2.36 (P = 0.02)
1.7.2 5.0~6.5 GylF vs. 1.8~2.0 Gy/F '
Agrawal 2011(UK FAST) 27 613 51 302 97.5% 0.26 [0.17, 0.41] .
Wu 2003 0 M 15 149 25% 0.12(0.01, 1.89] ¢ 5,0 — 6,5 Gy pro Fraktion
Subtotal (95% Cl) 654 451 100.0% 0.26 [0.16, 0.40] &
Total events 27 66
Heterogeneity: Tau? = 0.00; Chi* = 0.34, df = 1 (P = 0.56); I = 0%
Test for overall effect: Z = 6.08 (P < 0.00001)
: | i !
0.01 0.1 1 10 100

Favours Hypofractionated Favours Standard

Zhou et al. Surg Oncol 2015
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Hypofraktionierungs-Studien: deutliche Veranderung des Ausehens der Brust

Hypofractionated  Standard Risk Ratio Risk Ratio
Study or Subgroup Events  Total Events Total Weight M-H. Fixed, 95% CI M-H, Fixed, 95% CI
1,61 2.5+3.0 Gy/F vs. 1.8~2.0 Gy/F
Bentzen 2008(START A) 61 168 61 142 204%  075(0.56,1.01) — ¥ i
Bentzen 2008(START B) 9 271 102 241 343%  086[0.70,1.07) —&T 2,5 - 3,0 Gy pro Fraktion
Owen 2006(RMH/GOC) 112 409 140 396 452%  0.77[0.63,095] —&—
Subtotal (95% C) 838 779 100.0%  0.80 [0.70,0.91] <
Total events 262 303

Heterogeneity: Chi? = 0.75, df =2 (P = 0.69); I = 0%
Test for overall effect: Z = 3.28 (P = 0.001)

1.6.2 3.01~3.33 Gy/F vs. 1.8~2.0 Gy/F

Bentzen 2008(START A) 65 148 61 142 308%  1.02[0.79,1.33] —— i
Owen 2006(RMH/GOC) 168 397 140 396 69.2%  1.20[1.00,143] - 3,01 - 3,33 Gy pro Fraktion
Subtotal (95% CI) 545 538 100.0% 1.4 [0.99,1.32] <>

Total events 233 201

Heterogeneity: Chi? = 0,96, df =1 (P = 0.33); 2= 0%
Test for overall effect: Z = 1.80 (P = 0.07)

1.6.3 5.0~6.5 Gy/F vs. 1.8~2.0 Gy/F

Agrawal 2011(UK FAST) 146 490 50 239 100.0% 1.421[1.07, 1.89] I _ H
Subtotal (95% CI) 490 239 100.0% 1.42 [1.07,1.89] 5' O 6’ 5 Gy p ro F ra kt ion
Total events 146 50

Heterogeneity: Not applicable
Test for overall effect: Z=2.46 (P = 0.01)

L l 1
T T

0.2 0.5 1 2 5
Favours Hypofractionated Favours Standard

Zhou et al. Surg Oncol 2015
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il Radiotherapie (RT) nach brusterhaltenden
g Operationen (BEO; invasive Karzinome):
1 ) MAMMA
- Bestrahlung der Brust - (2016)
PO LOE1b B AGO ++
Guideines preas <50 Hypofraktionierte RT mit sequentiellem Boost
| oder konventionelle RT (25-28 Fraktionen) mit
Jahre . : .
Integriertem oder sequentiellem Boost
> 50 Niedriges Risiko*: hypofraktionierte RT ohne
Eahre Boost (15-16 Fraktionen)
Hohes Risiko: RT wie far <50 Jahre
Altere Individuelle Beratung einschliel3lich Verzicht
auf RT je nach individuellem Risiko und
Pat. : : .
geriatr. Einschatzung
Jedes Bei zusatzlicher Bestrahlung der
Alter Lymphabflusswege konventionell
Lyreretisswe fraktionierte RT (25-28 Fraktionen)
rearenne e *wie Definition zur Boost-Bestrahlung
FORSCHEN
LCHFIREN
HEILEN

Studienteilnahme empfohlen



Intrabeam

Tellbrustbestrahlung
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Partial breast irradiation (PBI) or whole breast radiotherapy (WBI) for early
breast cancer: A meta-analysis of randomized controlled trials

Local recurrence: HR = 4.54, 95% CI: 1.78-11.61, p = 0.002 for PBI

APR WH Hazard Ratio Hazard Ratio
Study or Subgroup Events 10tal kvents 1otal u-t Variance Weight Exp[(O-E}/ V), Fixed, 95% Cl  Exp[(O-E) / V], Fixed, 95% CI
1.1.1 Four years
Vaidya 2010 6 1113 5 1119 1.365 2.727 100.0% 1.65 [0.50, 5.41)
Subtotal (95% CI) 1113 1119 100.0% 1.65 [0.50, 5.41]
Total events 6 5

Heterogeneity: Not applicable
Test for overall effect: Z = 0.83 (P = 0.41)

1.1.2 Five years

Rodriguez 2013 0 51 0 51 0 1 22.9% 1.00 [0.14, 7.10] —_—
Veronesi 2013 21 651 4 654 6.598 3.36 77.1% 7.13 [2.45, 20.76) ——
Subtotal (95% CD 702 705 100.0% 4.54 [1.78, 11.61] <
Total events 21 4

Heterogeneity: Chi’ = 2.97, df = 1 (P = 0.08): ¥ = 66%
Test for overall effect: Z = 3.16 (P = 0.002)

1.1.3 Seven years

Ribeiro 1993 B9 353 39 355 16.672 24.916 100.0% 1.95[1.32, 2.89) ,
Subtotal (95% CI) 353 355 100.0% 1.95 [1.32, 2.89]
Total events 69 39

Heterogeneity: Not applicable
Test for overall effect: Z = 3.34 (P = 0.0008)

1.1.4 Eight years

Dodwell 2005 10 84 4 90 3.03 2.857 100.0% 2.89[0.91, 9.21] 1
Subtotal (95% CI) 84 90 100.0% 2.89 [0.91, 9.21]
Total events 10 4

Heterogeneity: Not applicable
Test for overall effect: 2 = 1.79 (P = 0.07)

1.1.5 Ten years

Polgar 2013 69 353 39 355 16.672 24.916 100.0% 1.95[1.32, 2.89]) !
Subtotal (95% CI) 353 355 100.0% 1.95 [1.32, 2.89]
Total events 69 39

Heterogeneity: Not applicable
Test for overall effect: Z = 3.34 (P = 0.0008)

0.005 0.1 ] 10 200
APBI WBl

Marta et al. Radiotherapy and Oncology 2015



Partial breast RT using brachytherapy vs. WBI

APBI group WBI group
(n=633) (n=551)
Age (years)
Median (IQR) 62 (54-67) 62 (54-68) 20-0— — APBI
oo movo 1205w —we
>50- % %
>60-70 256 (40%) 202 (37%) 17-54
>70 94 (15%) 96 (17%)
Menopausal status IS-D —]
Premenopausal 108 (17%) 92 (17%) —_
Postmenopausal 525 (83%) 459 (83%) -\.{.-
Tumour size and resection margins H 12 5‘ ]
Tumour diameter (mm) 12(9-17) 12(9-17) E
Surgical free margins (mm, range) 8 (2-40) 7 (2-25) E 10—
T stage H
pTis (DCIS) 36 (6%) 24 (4%) — : ) _ _
o oo P = 75+ Difference at 5 years 0-52% (95% Cl1-0-72 to 1.75)
pT1ib 187 (30%) 182 (33%) E P= D._{I_E {Fin& and Gr,.:_nj'}
pTic 313 (49%) 262 (48%) L.0—
pT2 (<3 cm) 67 (11%) 58 (11%)
N stage
pNO 127 (20%) 118 (21%) 25—
pNO sn 470 (74%) 408 (74%) L ]
pN1 mi 5 (1%) 5 (1%) P
Grading 0 | | | | | I |
1 248 (39%) 217 (39%) 0 1 2 3 4 G b 7
2 319 (50%) 288 (52%) T
. e [years

3 57(9%) 42(8%) Number at risk (years)
Hormone receptor status
ey O, APBI 633 626 616 606 601 573 429
Antihormonal treatment WB | 551 543 5-35- 5.2 2 511 49@ 33 1
Yes 549 (87%) 482 (87%)
No 82 (13%) 69 (13%) . ]
Nodata 2(<1%) 0 Figure 2: Ipsilateral breast tumour recurrence
Chemotherapy - . - . -
Ve 63 100 ) APBl=accelerated partial breast irradiation. WBl=whole-breast irradiation.

(10%) 65 (12%)
No 568 (90%) 486 (88%)

Nodata (1 0 Strnad et al. Lancet 2015
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Boost und Tellbrustbestrahlung nach
BEO beim invasiven Karzinom (2016)

ZO0=0=II0%
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in der DKG e.V.
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FORSCHEN
LEFREN
HEILEN

Oxford / AGO

» Boost-RT des Tumorbettes (verbesserte lokale LoE/GR
Kontrolle, kein Uberlebensbenefit)
» <40 Jahre 1b B ++
» 40 - 60 Jahre 1b B +
» > 60 Jahre, G3 oder >pT1 2b B +/-
» Intraoperative Radiotherapie (intraop. APBI)
» Als Boost-Bestrahlung vor Ganzbrust-RT 2a B +
» Als alleinige Radiotherapie-MalRnahme (IORT 50 kV, IOERT)**
» >50 Jahre ** 1b B +/-*
» >70 Jahre** 1b B +

» Postoperative Teilbrustbestrahlung als alleinige
Radiotherapie-MalBnahme bei ausgewahlten Pat. (APBI)

» Interstitielle Brachytherapie 1b B +/-*
» >70 Jahre** 1b B +

» Intrakavitare Ballontechnik 2b B -*

» IMRT*** 2b B -

*Studienteilnahme empfohlen; **nur bei pT1 pNO RO G1-2, HR+, nicht-lobular, >50 J.,
kein extensives DCIS, IORT wahrend des ersten Eingriffs; ***keine Langzeitdaten;



Die altere Mammakarzinompatientin

BenoOtigt die altere Patienten eine
adjuvante Strahlentherapien

nach brusterhaltender Operation?

19



Summary of results: No RT vs. RT in low risk patients (T1-2 [<3 cm] NO, ER+)

Reference

Fyles et al. NEJM 2004

Hughes et al. JCO 2013

Potter et al. IJROBP 2007

Blamey et al. EJC 2013

Kunkler et al. Lancet Oncol 2015

611

636

831

204

1316

local recurrence

Tam Tam+RT
12.2% @8y. 3.6% @8y
17.0% @10y. 7.0% @10y.

9.5% @F6y. 0.5% @F6y.

7.0% @10y. 0.0% @10y.

1.3% @5 y. 4.1% @5y.

<0.001

<0.001

<0.001

<0.05

0.0002

OS

n.s

n.s

n.s

n.s

n.s.



L okaler Ruckfall

Keine RT vs. RT bel niedrigem Risiko (T1-T2<3cm,NO, HR+)

20% =

10% -

g..o-i:’

TAM:Hughes JCO 2013
TAM: Fyles NEJM 2004

l' v

TAM: Potter IJROBP 2007 ' EEEEE

1 I

oxo |
I RN l TAM: Kunkler Lancet Oncol 2015

.g""‘g/ w—

’lI-F—J

Arme mit TAM +RT

5 10 15
Jahre



Meta-Analysis: Keine RT vs.

Fyles et al 2004

Hughes et al. 2013

P&tter et al 2007

Blamey et al. 2013

Kunkler et al. Lancet Oncol 2015

Total

7639

636

831

204

1326

3766

hr

5.00

5.56

10.21

7.34

5.19

6.80

RT bei niedrigem Risiko (T1-2 [<3 cm] NO, HR+)

Lokaler Ruckfall

ci- cit P w
3.52 23.02 4.55-ns| 25.52% —
227 13.61 1.BE-D4I 28.05% 0—
2.38 43.82 0.002 10.61% =
1.79 30.11 0.008 11.30% e
1.99 1353 0.001 I 24.53% m—
423 1093 24E-15  100%
Tam better Tam + RT better
D.Il 1 | | - I1ID

W. Budach et al. unpublished

Hazard ratio for local relapse

100



Meta-Analysis: Keine RT vs. RT bei niedrigem Risiko (T1-2 [<3 cm] NO, HR+)

authors

Fyles et al. 2004

Hughes et al. 2013

Potter et al. 2007

Blamey et al. 2013

Kunkler et al. 2015

Total

W. Budach et al. unpublished

769

636

831

204

1326

3766

years

10

10

OR

0.94

1.05

2.7

1.00

1.00

1.09

ci-

0.48

0.66

0.94

0.24

0.53

0.81

Gesamtiuberleben

ci+

1.82

1.65

7.82

4.18

1.90

1.48

0.86

0.85

0.06

1.00

1.00

0.57

w
I 0.21 =
l 0.44 O
I 0.08 2
I 0.04
l 0.22 8

1.00 <z ;:j;..

Tam only better Tam + Radiotherapy better

0.'1 0'.5 - ‘1.0 2‘.0 | | 50 - ']I.O

Odds ratio for death from anv cause
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Radiotherapie bel der alteren Patientin
Lebenserwartung <10 Jahre (2016)

. Further .
Information

Oxford /AGO
LoE / GR

Verzicht auf Radiotherapyie bei niedrigem Risiko, wenn adjuvante
antihormonelle Therapie Uber 5 Jahre konsequent durchgefthrt wird

AGO1 1b B +
DEGRO1 1b C +/-

Increase in local recurrence,
no influence on OS, decrease in toxicity

Alter2 70 Jahre, pT1, pNO, HR positiv, G1-2, HER2-negativ, negative
Resektionsrander (>1 mm)

tunterschiedliche Interpretation der Daten durch AGO und DEGRO



Locoregional recurrence first (%)

Locoregional recurrence first (%)

Adjuvante RT nach Mastektomie — EBCTCG update 2014

A Locoregional recurrence first
100—

904 log-rank 2p<0-00001

80—
70
60—
50+
40
20—

Mo RT
20-3%

+16.5%

20| 16-5

107 2.8 RTS
3.8%
0 | T

D Locoregional recurrence first

100
90 log-rank 2p=0-00001
80
70+
60—
50+
404
No RT
30— 257 32.1%
20 +19.1%
10-7
10— 13-0%
0 I T T |
0 5 10 15 20
Years

Ay first recurrence (%)

Any first recurrence (%)

1314 pN1-3 women with Mast+AD

B Any first recurrence

100
90 10-year gain 11-5% (SE 2-9)
RR 0-68 (95% Cl 0-57-0-82)
go-| log-rank 2p=0-00006
70—
60—
N eft
407 350 RT +11.5%
30 34-2%
20 24-8
10—
0 T T
1772 pN4+women with Mast+AD
E Any first recurrence
100
90—
80— No RT
751%
70 649 rr +8.8%
co 66-3%
50 57-6
40—
30+
20 .
10-year gain 8-8% (SE 2.6)
104 RR 079 (95% C| 0-69-0-90)
log-rank 2p=0-0003
0 I | |
0 5 10 15

Years

Breast cancer mortality (%)

Breast cancer mortality (%)

C Breast cancer mortality

100 —
g0 20-year gain 7-9% (SE 3-1)
RR 0-80 (95% Cl 0-67-0-95)
80— log-rank 2p=0.01
70 +7.9%
60— g{?g
50 470
40 368 RT
) 2-3%
30 379 423
22.0 312
204
181
104
4]

F Breast cancer mortality

+9.3%

100 —
90— NoRT
80-0%
80— 74-9
_ 673
70
I
60 707%
3 11
50 45-4
40__ 46'3
304
20 20-year gain 9-3% (SE2-7)
104 RR 0-87 (95% C1 0.77-0-99)
log-rank 2p=0-04
0 I T T I
o 5 10 15 20

Years

1004

Any death (%)

Any death (%)

804

804

-
i

F-]
2

2

-
=2

[
2

B
2

7

Any death
1004
a04
a0+
ol +3.0%
] Mo RT
“ sgf%
0 53.5%
o] e 58
304 350
Feds]
204
wr o 20-year gain 3.0 % (SE 3.1
104 RR 0.89(95% C1 0.77-1.04
logrank 2p > 0.1; N
[] 10 15 20 yoars
Any death
+7.6%
Mo RT
82.7%
BE.G RT
-+ 75.1%
[=1:]
20-year gain 7.6 % (SE 2.8)
RR 0.89 (95% CI 0.78-1.00)
logrank 2p = 0.05
3 10 15 0 ymars

Early Breast Cancer Trialists’ Collaborative Group, Lancet 2014



Strahlentherapie der Brustwand nach
Mastektomie (PMRT)**

Oxford / AGO

LoE/GR
» > 3 befallene Lymphknoten (LK) la A ++
» 1-3 befallene LK, hohes Risiko AGO1 la A +
» 1-3 befallene LK, niedriges Risiko * AGO1 5 D +/-
» 1-3 befallene LK (alle Risikogruppen) DEGRO! 1la A +
> T3/T4 1a A F+
» pPT3 pNO RO (ohne zusatzliche Risikfaktoren) 2b B +/-
» wenn RO nicht moéglich ist (invasive Tumoren) la A ++
» Junge Patientinnen mit Risikofaktoren 2b B ++
» Nach neoadjuvanter Chemotherapie (NACT) basierend
auf dem Stadium vor NACT (cN+, cT3/4a-d) 2a A +
» Verzicht auf RT, wenn ypTO ypNO nach NACT** 2b B +/-

Die Indicationen fir die PMRT und regionale RT sind
unabhéngig von der adjuvanten systemischen Therapie la A

Lunterschiedliche Interpretation der Daten durch AGO und DEGRO



Randomisierte Studien zur Lymphabflussbestrahlung

French Mastectomy =—
n=1334
Breast
MA.20 Conserving —
n=1832 Surgery
Breast
EORTC Conserving
n=4004 Surgery —
or
Mastectomy

random

random

random

Control arm (n=662)
Chest Wall + MS-LN RT

Experimental arm (n=672)
Chest Wall + MS-IM-LN RT

Control arm (n=916)
Whole Breast - RT

Experimental arm (n=916)
Whole Breast + MS-IM-LN RT

Control arm (n=2002)
Whole Breast or Chest Wall - RT

Experimental arm (n=2002)
Whole Breast or Chest Wall
+ MS-IM-LN RT

MS field

IM LN
Field

Breast

' Modified » 4« Standard
MS field tangent "% tangent

Breast
+IM-LN

«Modified
tangent

MS field

Breast
+IM-LN



MA.20 trial: RT der Brust vs. RT der Brust + Lymphabfluss-RT

A Overall Survival
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Whelan et al. NEJM 2015



EORTC 22922/ trial: : RT der Brust vs. RT der Brust + Lymphabfluss-RT
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Poortmans et al. NEJM 2015



Update: Metaanalyse der Studien zur Lymphabfluss-RT beim Mamma-Ca.

Uberleben
Vergleich I: (MS+IM)+(WBI/CWI) vs. (WBI/CWI)
|
MA.20 [16]: n=1832; HR 0.91 (95% CL 0.72 - 1.13) "
EORTC [17]: n=4004; HR 0.87 (95% CL 0.76 - 1.00 '
(95% ) —’:—
Subtotal*: n=5836; HR 0.88 (95% CL 0.78 - 0.99) —db- p=0,034
|
Vergleich Il: IM+(WBI/CWI+MS) vs. (WBI/CWI+MS) i
|
French [15]: n=1334; HR 0.94 (95% CL 0.79 - 1.11) +
Subtotal: n=1334; HR 0.94 (95% CL 0.79 - 1.11) —t4——  p=0,80
|
|
Vergleiche I+l i
Total**: n=7170; HR 0.90 (95% CL 0.82 - 0.99) .’. p=0,031
0,3 04 05 0,6 0,8 1,0 2,0
*= fixed effect model Hazard Ratio
** = random effect model LN RT besser keine LN RT besser

W. Budach et al. unpublished



Population based Danish breast cancer cohort trial: N+, <70 y.
Whole breast (WBI)/chest wall (CWI) RT + supralinfracalv. RT

VS.

WBI/CWI + supralinfracalv. RT + internal mammary chain RT (IMC)

Assessed for eligibility

(N =3,377)

Allocation by side:

Ineligible
Micrometastasis only
Recurrence before RT
Bilateral breast cancer

Right sided: IMC-RT [ NoRT

Left sided: no IMC-RT

Nonstandard RT

Prior malignancy

Distant metastasis at diagnosis
Inoperable breast cancer

Patients eligible

(n =3,089)

Right-sided breast cancer allocated to IMNI

(n=1,492)
Treatment
Treated with IMNI (n=1,437)
Treated without IMNI (n =49)
Unknown if treated with IMNI (n=6)
Included in analysis {n=1,492)
Follow-up ended at emigration (n =5)
Died from breast cancer (n =329)
Died from other malignancy (n = 26)
Died from ischemic heart disease (n=9)
Died from other causes (n=21)
Died from unknown cause (n=0)

(n =288)

(n=33)
(n =34)
(n=4)
(n=87)
(n =47)
(n=21)
(n =38)
(n =24)

Left-sided breast cancer allocated to no IMNI

(n =1,597)

Treatment
Treated without IMNI
Treated with IMNI
Unknown if treated with IMNI

Included in analysis
Follow-up ended at emigration
Died from breast cancer
Died from other malignancy
Died from ischemic heart disease
Died from other causes
Died from unknown cause

Thorsen et al. JCO 2015
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Meta-analysis: whole breast (WBI)/chest wall (CW) RT vs. WBI/CWI + regional lymph nodes

Table 2 Late toxicity in breast cancer trials on regional radiotherapy

Trial late MA.20 [16] EORTC [17] French [15]

toxicity MS-IM- IM-IM+ b MS-IM- IM-IM+ p MS+ IM-IM+ p
Lung

Grade 2 0.2% 1.3 0.01 n.a. n.a. n.a. n.a. n.a. n.a.
Grade >2 0% 0% n.a. n.s.

Any grade na na. na. n.a. 1.3% 43% <0.0001 n.a. n.a. na.
Lymphedema

Grade 2 | 379 6.8% 0.004 na na. na. na. na. na
Grade >2 (_:J_4% 0.4% ns. n.a. n.a. n.a. n.a. n.a. n.a.
Any grade (arm) n.a. n.a. n.a. L 3.6% 3.8% n.s. n.a. n.a. n.a.
Cardiac '

Any grade n.a. na. n.a. L_ 1.4% 1.6% n.s. 1.7% 2.2% n.s
Total late

Any grade n.a. n.a. n.a. 21.8% 25.5% 0.006 n.a. n.a. na.
Grade >2 n.a. na. n.a. n.a. n.a. na. 2.3% 3.1% ns.
Late toxicitiy.

n.a.=not available; ns. = not significant; M5-IM-: no radiotherapy of the medial supraclavicular and internal mammary lymph nodes; M5-IM+: radiotherapy of the

medial supraclavicular and internal mammary lymph nodes; MS+: radiotherapy of the medial supraclavicular lymph nodes.

W. Budach et al. Radiat Oncol 2013
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Radiotherapie (RT) anderer locoregionarer
Lymphabflussregionen (SCG/ICG)

@AGOe_V_ Oxford /AGO
Gwo o RT der supra-finfraklavikularen Lymphregion LoE /GR
wsmmso 3 >pN2a oder Level Il befallen 1b A ++
» pNla hohes Risiko* 2a B +
*zentraler oder medialer Sitz und (G2-3 oder ER/PgR-negativ)
* pramenopausal, lateraler Sitz und (G2-3 oder ER/PgR-negativ)
» PNO pramenopausal, hohes Risiko** 2a B +/-
**zentraler oder medialer Sitz, und G2-3 und ER/PgR-negativ
» Nach NACT/NAT (Indikationen as wie fur eine PMRT)
AGO! 2b B +/-
o ago-online.de »> After NACT/NAT if cN+ (Indikationen gemass PMRT)
FORSCHEN DEGRO! 2b A +
LEFIREN
HEILEN

L different interpretation of published data by AGO and DEGRO



ree Radiotherapie (RT) anderer lokoregionarer

] (ATA Lymphabflussregionen (IMC)
@AGO v Oxford /AGO
e o Mammaria interna Lymphknotenregion (IMC) LoE/GR
guid_e"ngglss}elést » PNO pramenopausal, hohes Risiko*** 1b B +/-
| ***zentraler oder medialer Sitz und G2-3 und ER/PgR-negativ
» pNla hohes Risiko* 2a B +

*zentraler oder medialer Sitz, und (G2-3 oder ER/PgR-negativ)
*lateraler Sitz, pramenopausal und (G2-3 oder ER/PgR-negativ)

» pN2a hohes Risiko** 2a B +
**G2-3 oder ER/PgR-negativ
» pPN1b-c, pN2c, pN3b 2a B +
> IMC-RT, bei kardialem Risiko
oder bel Gabe von Trastuzumab 2b A --Nach
NACT/NAT (indikation wie fir PMRT) AGOl 2b B +/-

www.ago-online.de

ropscien 3 Nach NACT/NAT bei cN+ (ind. acc. PMRT) DEGRO' 2b A+

LECHAREN
HEILEN

1 unterschiedliche Bewertung der publizierten Datendurch AGO und DEGRO



Non Breast Cancer Mortality: EBCTCG update 2006 (unpublished)

Cause of death Total Excess Ratio of
evets events rates (se)’ 2p
Circulatory disease 1598 167 1.26 (0.06) 0.00001
Other causes 1615 43.4 1.06 (0.05) NS
Respiratory disease 267 -1.4 0.99 (0.13) NS
Other known causes 1122 -19.2 0.96 (0.06) NS
Lung cancer 165 47.0 1.81 (0.22) 0.0002
Oesophagus cancer 23 11.8 2.89 (0.75) 0.01
Leukaemia 31 2.6 1.20 (0.41) NS
Soft-tissue sarcoma 7 2.6 2.13 (1.14) NS
Unspecified cause” 1610 103.8 1.16 (0.06) 0.005
Total 4823 314.2 1.16 (0.03) <0.0001

? Ratio of annual event rates irradiated versus unirradiated
b Unspecified, but known not to be breast cancer



Technisch

en Weiterentwicklung der RT verbessert die Ergebnisse

Koronare Herzerkrankung nach RT in Abhangigkeit der bestrahlten Seite
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Giordano et al. Lancet 2005



Schlussfolgerung

 Uberstreblichkeit durch RT nach 10 Jahren 0,7% und nach
20 Jahren 2,2%, wenn alle Patienten berucksichtigt werden
(auch mit parasternaler RT und der vor 1975 bestrahlten)

« Mit 3-D Technik und ohne parasternale RT wird das Risiko
von RT-induzierten Tumoren halbiert und die kardiale
Ubersterblichkeit weitgehend vermieden

« Die Ubersterblichkeit wird dadurch um ca. 2/3 reduziert, d.h.
auf ca. 0,7% nach 20 Jahren
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Interaktion zwischen Strahlentherapie und

ESMM Rauchen

©AGO e.V. Oxford /AGO
Isrl)\clivciaerDGGGe.V. LOE / GR

in der DKG e.V.

Guidelines Breast
Version 2015.1D

> Nach einer Strahlentherapie wegen 1la A
Brustkrebs ist das Risiko flr ein
Lungenkarzinom ist fir Raucher

erhdht
> Patientinnen sollten Uber dieses

Risiko informiert werden ++
> Das Rauchen sollte beendet werden. ++

www.ago-online.de

FORSCHEN
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