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Place de la radiothéranie anres mastectomie

1314 pN1-3 women with Mast+AD

A Locoregional recurrence first B Any first recurrence C Breast cancer mortality
100 100 100
90 log-rank 2p<0-00001 90 10-year gain 11-5% (SE 2-9) 90 20-year gain7-9% (SE 3-1)
RR 0-68 (95% Cl 0.57-0-82) RR 0-80 (95% C1 0-67-0-95)
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Meta-analyse i oA

1772 pN4+ women with Mast+AD

post mastectomie: Loxoregtonaiecorenc s iy e
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8135patientes co e ol
22 trials

Locoregional recurrence first (%)
Any first recurrence (%)
Breast cancer mortality (%)

10-year gain 8-8% (SE 2-6) 20-year gain 9-3% (SE 2.7)
RR 0-79 (95% CI 0-69-0-90) RR 0-87 (95% C1 0-77-0-99)
log-rank 2p=0-0003 log-rank 2p=0-04
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Place de laradiothérapie apres chirurgie
conservatrice

Effect of radiotherapy after breast-conserving surgery on @1'\
10-year recurrence and 15-year breast cancer death:

meta-analysis of individual patient data for 10 801 women

in 17 randomised trials

Any first recurrence Breast cancer death Any death
60— 10-year gain 15-7% (SE 1-0) 15-year gain 3-8% (SE 1-1) 60 15-year gain 3-0% (5E 1-2)
RR 0-52 (95% C1 0-48-0.56) RR 0-82 (95% C1 0.75-0-90) RR 0-92 (95% (1 0-86-0-99)
Log-rank 2p<0-00001 Log-rank 2p=0-00005 50+ Log-rank 2p=0-03
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Figure 1: Effect of radiotherapy (RT) after breast-conserving surgery (BCS) on 10-year risk of any (locoregional or distant) first recurrence and on 15-year risks
of breast cancer death and death from any cause in 10 801 women (67% with pathologically node-negative disease) in 17 trials
Further details are in webappendix p 5. RR=rate ratio. Rate ratios in this figure include all available years of follow-up.




Place du boost apres chirurgie
conservatrice

100 —— Noboest HR 0-56 (99% Cl 0-24-0-02); p=0-003 - HR 0-66 (99% €1 0-45-0-98); p=0-007
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Effet du fractionnement

Le bénéfice de la RT ne semble pas liée a la dose/fraction
utilisée

Traitement standard: 50Gy en 25fr +/- boost apres
chirurgie conservatrice

15-30% des patientes traitées par chirurgie conse
pour un cancer du sein de stade precoce aux US
recoivent pas la RT qu’elles devraient

4 essais de phase lll d’hypofractionnement a
patientes montrent une efficacité non inférie




ORIGINAL ARTICLE

Long-Term Results of Hypofractionated
Radiation Therapy for Breast Cancer

Timothy ). Whelan, B.M., B.Ch., Jean-Philippe Pignol, M.D., Mark M. Levine, M.D.,
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ESSAIS START Aet B

2236 patients 2215 patients

‘ START A ‘ ‘ START B ‘

50 Gy/25 fractions/ 5 weeks
41.6 Gy/13 fractions/ 5 weeks
39 Gy/13 fractions/ 5 weeks

50 Gy/25 fractions/ 5 weeks

40 Gy/15 fractions/ 3 weeks
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10 416 Gy vs 50 Gy HR 0-94, 95% Cl 0-75-1-17; p=0-57 20

39 Gy vs 50 Gy HR 1-08, 95% Cl 0-87-1.35; p-0.48 10| 40 Gy vs 50 Gy HR 079, 95% C1 0.65-0.97: p-0.022
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Number at risk : - -

T é T 1
i 9 10
50Gy 749 582 539 506 444 350 Number at risk Time from randomisation (years)
41-6Gy 750 606 560 519 472 386

S0Gy 1105 1064 1021 961 915 864 786 714 656 586 365
398Gy 737 558 507 482 430 349

40 Gy 1110 1080 1040 295 955 8a7 812 745 680 08 392

Median follow up = 9,3 years Median follow up = 9,9 years
LRR-10y (50Gy) : 7,4% [5,5-10,0] LRR-10y (50Gy) : 5,5% [4.2-7,2]
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Figure 3: Late normal tiswe effects

In START-A (A} ard START-E (B} Assessed as moderate or marked by

physicians.

START-A START-B
50 Gy 66y WGy Towl 50 Gy 40 Gy Total
(P=749) [(n=F50} (P=F3F)} (P=233F) (=TI0S) (=T100) (n=32215)
Reparted Li0Fw)  B(llw) 9(13w) I2(LOw)  IF{LLw) 24{313%) 41000%)
Corfirmedt o o TP Em) 1 3-1=) F{0T=) F{O-F=) & 03I=)
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Reported 6(0E%) D(1Iw) S(11%) II(10w) 19(17%) 1I(LF%)} I8 (1TFN)
Corfirnedt o 2(03%) 1(0I%) I OI%) 2(02%)  B{OFE) 10[05%)
Ischaemic heart diseamed
Reparted 14(19w%) 11(15%) Sillw) 33(15%) FEA%)  T5w) 4018%)
Confirmedt
Total Fi0O%) GS(0F%) 6(08w) 18(08w) 16(14%) H{OF=) 24(11w)
— Teh=ded 4(05%) 1(01=) 4¢05%) S04w) 505  4({0dw) 90w —
Brachial plecopathy o 1(01=} 0O 10 Tm) [ @ o

Dataare n {%). "Reported @ses indude seven after trauma. (free in START. A, tero in START-B. and ten after metastases
(e in START- A ared free in START- By After imagineg and further investigations. £26 patients in START-& and 22 @n

START-E had pro-existing heart disease at enroiment and wene eocuded.

Table 3- Incidence of other late adv erse effects according to fractionation schedule




Efficacité de l'irradiation hypofractionnée
du sein

e Quelle paonp

Country

Time of accrual
patients, n
Mastectomy
Standard-RT
Hypofract. RT (1)
Hypofract. RT (2)
Boost-RT
Regional-R'T
Mean age

Lh]i.i‘l!
Adjava z

START Pilot

Cstart A D CSTARTE o

Canada

1993-1996

1234

0%

50 Gy/25 fx in 5 we.

42.5 Gy/16 fx in 3.1 we.

0%

0%

50-59 years
0%

20.0%
11.0%

UK
1986-1998
1410

0%

50 Gy/25 fx in 5 we.
39 Gy/13 fx in 5 we.
429 Gy/13 fx in 5 we.

74.5% (14 Gy/7 tx)
20.6%

54.5 years

32.7%

42.5%

13.9%

UK UK

1998-2002 1999-2001

2236 2215

50 Gy/25 fx in 5 we. 50 Gy/25 fx in 5 we.
39 Gy/13 fx in 5 we. 40 Gy/15 fx in 3 we.
41.6 Gy/13 fx in 5 we. -

60.6% (10 Gy/5 fx) 42.6% (10 Gy/5 fx)
57.2 years 57.4 yvears

48.6% 35.9%

35.5% 22.2%

RT = radiotherapy; fx = fractions; LN = lymph nodes; we. = weeks; CHX = chemotherapy; Ontario [19, 20], START Pilot
[17, 18], START A [16, 22]and B [16, 23]




Hypofractionnement: vers un nouveau
standard pour les traitements incluant les
alres ganglionnaires?

e HYPOG-01:

Femme= 18 ans, opérée pour un cancer du sein pT1-3,
PNO-3, MO avec ou sans chimiothérapie néoadjuvante
ou adjuvante avec indication a une irradiation
ganglionnaire

Vérification des critéres d’inclusion et de non-
inclusion
Consentement éclairé
RANDOMISATION

Bras A: Traitement Hypofractionné Bras B: Traitement Standard
40 Gy/ 15 fractions 50 Gy/ 25 fractions
2,67 Gy par fraction, 2,0 Gy par fraction,
5 fractions par semaine 5 fractions par semaine
+/- boost au choix de lI'investigateur +/- boost au choix de l'investigateur




Jusqu’ou aller dans I’hypofractionnement?

e UK FAST: phase Ill multicentrique
> Cancers du sein de stade précoce, de bon pronostic, NO
> 250 ans

> Suivi médian: 37 mois ‘

n=915

Rl

50 Gy 25 Fr 5 weeks 30 Gy 5 Fr 5 weeks 28.5 Gy 5 Fr 5 weeks
n=302 n=308 n=305




Jusqu’ou aller dans
I’lhypofractionnement?

o UK FAST

Table 3
Change in photographic breast appearance at 2 years by fractionation schedule.

Fractionation schedule Total, Risk raticér 30 Gy vs S50 Gy >Risk ratio ‘r 285 Gy vs 50 Gy ’
N =729 (95% CI), p- (95% CI), p-wv

50 Gy, 30 Gy, 28.5 Gy, a
N=239 N=248 N=242 (%)
(%) (%) (%)
No 189 (79.1) 160 (64.5) 184 (76.0) 533 (73.1) 1, p <0.001
change

Mild change 46 (19.2) 65 (262) 49 (202) 160 (22.0) 1,484 : 070 4
Marked 4(1.7) 23 (9.3) 9 (3.7) 36 (4.9) 6.06 (2.14-17.20) 225 (0.70-7.18

change




Irradiation partielle accélérée du sein

Différentes techniques:

Irradiation
partielle
acceélérée
du sein
(IPAS)

Vaidya Lancet 2010; Bourgier LJROBP 2010 ; Lemanski LIJROBP 2010; Taghian
LIROBP 2005; Polgar LJROBP 2004 ; Vicini LIROBP 2003; Formerti LIROBP 2003;




Targit A:
Résultats a « 5ans »

A Breast cancer deaths
10— —— TARGIT 20 evenits
—— EERT 16 ewents

Mertality (%)

A Local recurrence
— TARGIT I3 ewerts
—— EERT 11 everts

1 3

&79
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Irradiation partielle accélérée

e 2 phases lll per-opératoire:

ELIOT trial TARGET trial

Courtesy of Courtesy of
Roberto Orecchia Jeff Tobias

Ipsilateral Breast Recurrence TarEktiexpect
LR at ten
years

B

Log rank P= 0.0001

Number at risk
TARGIT 1679 1251 963 679
EBRT 1696 1244 956 674

Bras experimental : RRL a5 ans: 4,4% ELIOT 3,3% TARGIT




Quelle technique d’irradiation partielle
choisir?
e L’irradiation per opératoire permet une irradiation du

lit chirurgical et NON une irradiation
conformationelle du lit tumoral

Radiotherapy and Oncology xxx (2012) xxx-

Contents lists available at SciVerse ScienceDirect
Radiotherapy and Oncology
www. com

Has partial breast irradiation by IORT or brachytherapy been premature!
introduced into the clinic?

Harry Bartelink **, Celine Bourgier”, Paula Elkhuizen®

Institute. The *Institut Gustave Roussy. France

Fig. 1. Breast tumors are often eccentric located with highest risk of residual tumor in the region of the narrowest resection margin. therefore CTV by brachy or IORT is not
covered.




Irradiation partielle accélérée en
radiothérapie externe

e Essais d’IPA en RTE (basés sur les doses prescrites en
curie):
> NSABP B39/RTOG 0413 trial
> RAPID
> SHARE
> IRMA

e 3,85Gy/fr, 2fr/j sur 5jours

e Technique: 3D conformationnelle




RAPID:

Phase Ill randomisée multicentrigue canadienne
Analyse intermédiaire, évaluation du résultat par:
> |les patients : 26% v 18%; P .002

> infirmieres entrainees: 29% v 17%; P .001

> sur photos par médecins : 35% v 17%; P .001
Moins bon resultat esthetique dans le bras IPA
Mais toxicités CTCAE faibles
Déviations majeures: 1,8%

No. of Patients




Facteurs predictifs d’un moins bon réesultat
esthetique

e Analyse a partir des évaluations cosmetiques a 3ans
du RAPID:

> Age, tabac, volume de cavité séreuse, localisation

(centrale/interne)

e Pas d’association entre le volume irradié a fo
dose et le résultat cosmeétique




IPA Preoperatoire

e Phase Il non randomisée multicentrique: PAPBI

PAPBI = &l years <3 cm Infiltrating ductal carcinoma Megative (51N} MNegative (> 2mm}

Diagnosis Radiotherapy

D - x

Biopsy = FNA Sentinel node

Tumor marking
Blood samples

PET-CT (cptiona)




PAPBI. premiers résultats

RAPID

No. of Patients

No. of Patients

wBli
474 (47%)

373 (37%)

161 (16%)

12 (1%)
5
<&

Baseline

230 (43%)
220 (41%)

83 (15%)

74 (45%)
68 (42%)

16 (10%)

6 (4%)

173 (17%)

No. of Patients

89 (17%)

No. of Patients

22 (13%)

No. of Patients

APBI

484 (47%)

180 (17%)

<«

Baseline

242 (43%)

141 (25%)

“ Poor
Fair

“ Good

“ Excellent

12 (n=14) 24 (n=8)
Months

71 (42%)

49 (29%)

(n=20)

“ Unsatisfied
Neutral

“ satisfied

W Very satisfied

12 (n=14) 24 (n=8)
Months

F. Van Der

l. Olivotto, JCO 2013




premiers résultats

24 months




Irradiation partielle accélérée (IPA):
Curietherapie

| 1328 randomly assigned ‘

” v

673 allocated to receive WBI ‘ ‘ 655 allecated to receive APBI
98 excluded 42 excluded
> 64 consentwithdrawal 1 34 consent withdrawal
34 protocol violation 8 protocol violation
r ~

575 eligible forWB

—P| 47 received APBI* }»77,‘

‘ ‘ 613 eligible for APBI ‘

—b{ 26 received WBI* },,,,

1 consent withdrawal : 1 consent withdrawal E

> : .

2 no follow-up ! B

y : " i

551 in as-treated analysis of WBI i 633 in as-treated analysis of APBI E
510 1-year follow-up - L*’ 601 1-year follow-up i
472 3-year follow-up i 565 3-year follow-up i
462 5-year follow-up : 545 5-year follow-up i

Polgar Lancet oncol 2017




Résultats a 5 ans

Difference at 5 years 0-52% (95% Cl —0-72 to 1-75)
p=0-42 (Fine and Grey)
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Number at risk Time (years)
APBI 633 626 616 606 601 573 429

WBI 551 543 535 522 511 490 381

Overall survival (%)

Number at risk

Difference at Syears 1-72% (95% Cl —-0-44 to 3-88)
p=0-11 (log-rank)

APBI 633

WEI

551

3 4
Time (years)

627 620 615 610 585
544 538 527 517 496

e Non infériorité de l'irradiation partielle accél
curiethérapie versus irradiation complete d




Toxicité tardive

Cumulativeincidence (%)

Mumber at risk
(censored)
APBI

wWBl

A Any late side-effect of grade 2 or worse

304 —— Wel
— APEI
Difference at Syears —3-64%,
95% C1-8-8 to 1-6%; p=0-12
20
10+
o T T T T T T T
5] 1 2 3 4 5 6 7
633 (0) 538(32) 502 (48) 471 (64) 429 (84) 3B9(107) 300(187) 196 (275)
551(0) 438 (42) 397 (58) 364 (74) 341 (85) 307 (109) 256(152) 160(240)

e Pas de différence!

Relative frequency (%)

Relative frequency (%)

50—
45—
40—
354
30+
251
20—+
15+
10+

5

Skin hyperpigmentation

o—

50
45
40|
35
30+
25
20—
15

10+

[ Grade 1
Bl Grade=2
Fibrosis
APBI WEI APBI WBI
1year 3 years

Follow-up timepoint

APBlL WEI
Syears

15—

10—

20—

15—

10—

Telangiectasia
20—

Fat necrosis

APBI WBI
1year

APBI WEI

3years
Follow-up timepoint

APBI WEI

5 years




Conclusion

Sur le sein ’hypofractionnement est un
standard pour les > 60 ans

Ny ._-_:-'.:g.-'- 2,

KEEP

Irradiation partielle accéléeree NEY,
la curiethérapie: niveau de preuve IB C

. AND
En France, IPA dans le cadre d’essais
GO
Place de ’hypofractionnement dans les FASTER!

irradiations ganglionnaires et les parois a
valider: HYPOGO1

— Pensez a inclure vos patientes! (




