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) Evolution du fractionnement en sénologie

2008 START 5 ans
2010 ONTARIO

2011 Reco Astro >50ans
2013 Start 10 ans

2018 Reco Astro >18ans

2020 5 Fractions pour
le sein seul

Radiothérapie - Quoi de neuf ? (2021)

Normofractionné
(25 fr+/-5-8fr)x 2 Gy

Hypofractionnement
modéré:

STARTB

(15 frx 2,67 Gy
+/-5fr X 2 Gy)

Hypofractionnement
extréme:

UK-FAST

(S frx 5,7 ou 6 Gy)

FAST-Forward
(5frx5,20u5,4Gy)
+/-(5-8 fr x 2 Gy)

Surimpression (boost)
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f) UK FAST : Sfractions sur 5 semaines

Ten-Year Results of FAST: A Randomized
Controlled Trial of 5-Fraction Whole-Breast
Radiotherapy for Early Breast Cancer

Adrian Murray Brunt, FRCR®; Joanne 5. Haviland, MSc®; Mark Sydenham, BSc Hons™; Rajiv K. Agrawal, FRCR?; Hafiz Algurafi, FRCR®;
Abdulla Alhazso, FRCR*® Peter Bamett-Lee, FRCR®; Peter Bliss, FRCHR™; David Bloomfield, FRCR®; Joanna Bowen, FRCR

Ellen Donowan, PhD*% Andy Goodman, FRCR®®; Adrian Harnett, FRCRE =; Martin Hogg, FRCR™; Sri Kumar, FRCR™; Halen Passant, FRCR®;
Mary Guigley, FRCR"*; Liz Sherwin, FRCR *; Alan Stewart, FRCR""; Isabel Syndikus, FRCR "% Jean Tremlett, MSc®; ¥Yat Tsang, PhD®%;
Karen Venables, PhRD*®; Duncan Wheatley, FRCR™™; Judith M. Bliss, MSc®; and Jlohn R. Yarnold, FRCR™®

Phase III multicentrique

Cancers du sein de stade précoce, de bon pronostic, NO
> 50 ans

Suivi médian 9,9 ans

Brunt JCO 2020
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)

= Age moyen : 62,9 ans (50-88 ans)

= Taille tumorale moyenne 1,3 cm (0,1 a 3 cm)

= 34 % grade 1

= 88,4% hormonothérapie

n=915

UK FAST : 5fractions sur 5 semaines

Pl

50 Gy 25 Fr 5 Weeks
n=302

Radiothérapie - Quoi de neuf ? (2021)

30 Gy 5 Fr 5 Weeks
n=308

28,5 Gy 5 Fr 5 Weeks
n=305

Brunt JCO 2020
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UK FAST : 5fractions sur 5 semaines

Critere de jugement principal: « Normal Tissu effect » (NTE)
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UK FAST : 5fractions sur 5 semaines

Induration du sein Télangiectasies
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Pas de différence a 10 ans entre 50 Gy en 25 fractions et 28,5 Gy en 5 fractions sur 5 semaines

Brunt JCO 2020
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f) UK _FAST : Sfractions sur 5 semaines

Rétraction du sein Oedéeme du sein
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Mo at risk (eventsh:

50 Gy 301 {30 207 (11) 284 (120 265 (4 257 (6} 240 (10} 214 (5) 197 dgh 166 (3] 125 (2} 68
30 Gy 304 {7) 205 (220 271 {16) 240 (15) 231 {120 202 (10} 175 (6) 157 {6} 133 (6] 98 {4 &3
285 Gy 298 {7} 200 (15) 271 (g} 255 (10) 23 (100 210 {5) 196 i2) 170 {8} 185 (@) 119 (3} &9

Pas de différence a 10 ans entre 50 Gy en 25 fractions et 28,5 Gy en 5 fractions sur 5 semaines
Plus de toxicités : 30 Gy en 5 Fr
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f) UK Fast: Conclusions

= Pas de différence significative en toxicité entre 28,5 Gy/5Fr et
50Gy/25Fr : radiobiologiquement comparable

= |Le schéma de 30 Gy en 5 fractions est associé a un peu plus de toxicités

Rechute locale Déces Déces par K du sein (2,7%)
(1,2% 11/915) (10,5% 96)

50 Gy 3 30 7
30 Gy 4 33 8
28,5 Gy .4 33 10

Ces schémas semblent avoir une efficacité comparable

n Radiothérapie - Quoi de neuf ? (2021) WWW.onco-nouvelle-aquitaine. i




f) FAST FORWARD: 5 Fractions sur 5 jours

Hypofractionated breast radiotherapy for 1 week versus
3 weeks (FAST-Forward): 5-year efficacy and late normal
tissue effects results from a multicentre, non-inferiority,
randomised, phase 3 trial

Adrian Murray Brunt*, Joanne S Haviland*, Duncan A Wheatley, Mark A Sydenham, Abdulla Alhasso, David | Bloomfield, Charlie Chan,
Mark Churn, Susan Cleator, Charlotte E Coles, Andrew Goodman, Adrian Harnett, Penelope Hopwood, Anna M Kirby, Cliona C Kirwan,
Carolyn Morris, Zohal Nabi, Elinor Sawyer, Navita Somaiah, Liba Stones, Isabel Syndikus, Judith M BlissT, John R Yarnold+, on behalf of the
FAST-Forward Trial Management Group

= Phase III multicentrique

= Carcinome mammaire infiltrant

= pT1-3 pNO MO

= > 18 ans

= N = 4000 patientes

=  Objectif principal: Controle local a 5 ans Brunt,Lancet 2020

Radiothérapie - Quoi de neuf ? (2021) o
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) FAST FORWARD: 5 Fractions sur 5 jours

Control group
40,05 Gy / 15
Fr
3 Weeks

2,67 Gy/Fr

1

- J

|
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Test Group 1
27 Gy /5 Fr
1 Week
5,4 Gy/Fr

~N

J

1

-

.

Test group 2
26 Gy /5 Fr
1 Week
5,2 Gy/Fr

~N

J

1

[ 16 Gy or 10 Gy in 2 Gy fractions sequential electron or photon to the tumour bed is allowed in all 3 ]

ISRCTN 19906132

radeeepe_Quo e e ) WWW.onco-nouvelle-aquitaine.fr




Table3 Overview of different fractionation regimens used in clinical trials

) FAST FORWARD: 5 Fractions sur 5 jours

Regimen Treatment schedule over the course of 5 weeks

EQD:cy (a/B=3.5)

Conventional
25x%2Gy

2222 R 2222 R TR 2

P

e LU 1L L1
e S TTTT S TTTT R TTIT

FAST
5x35.7/6.0Gy [27]

‘
‘

l

FAST-Forward
5x5.2/5.4Gy [26]

T

1
l

2222

111

l_

50Gy

46.1 Gy/50.4Gy

449Gy

47.7Gy/51.8Gy

41.1Gy/43.7Gy

EQD: gy Dose equivalent delivered in 2 Gy-fractions without time loss-factor.

Radiothérapie - Quoi de neuf ? (2021)

Kung, Strahlenther Onkol, 2021
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) FAST FORWARD: 5 Fractions sur 5 jours

Dose Récidives locales

totale a5 ans (95% Cl)

40Gy 31 2,1%
(1!4-3f1)

27Gy 27 1,7%
(112'216}

26Gy 21 1,4%
(0,9-2,2)

Différence
Vs. 40 Gy
(95% CI)

-0,3%
('110_019)
-0,7%
(-113_013}

Non infériorité a 5 ans

Radiothérapie - Quoi de neuf ? (2021)

100
x

34

Ipsilateral breast tumou r elapse (%)

— 40 Gy in15 fractions
— 37 Gy in five fractions
— 26 Gy in five fractions

27 Gy vs 40 Gy: hazard ratio 0-86 (95% O 0-51 1o 1.44);

S-year difference -0-3% (95% C1-1.0 to 0-9); non-inferiority p=0-0022

26 Gy vs 40 Gy: hazard ratio 0-67 (95% O 0-38 10 1-16);

S-year difference -0-7% (95% C1-1.3 to 0.3); non-inferiority p=0.00019

]
0

40 Gy
Mumberatrisk 1361
Censored a
Events 0

7 Gy
Number at risk 1367
Censored i
Events 0

266Gy
Mumberatrisk 1368
Censored 0
Events 0

T T
4 5

Time since randomisation (years)

1281
65
15

1303
48
16

1302
54
12

1230 1045
109 289
22 27
1255 1066
a0 78
22 23
1357 1070
95 280
16 18

T
6

486
31

508
833
26

524
824
20

1
7

a1
1239
Ei

90
1250

29
1258
il

Brunt,Lancet 2020
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) FAST FORWARD: 5 Fractions sur 5 jours

4 H H H 40 Gy in 27 Gyin 26 Gy in
| ]
Resultats identiques dans les trois bras: WSfactions  fwefractions  fve factions
R J4 .d . \ d . t (n=1361) (n=1367) (n=1368)
[
eCI Ive a IS a nce Local tumour control event (primary  31(2-3%) 27 (2-0%) 21 (1-5%)
4 lendpoint)®
. | lobal
M O rta Ite g O a e Local relapse 23 (17%) 22 (1-6%) 17 (1-2%)
4 7 g . .
Ipsilateral breast, new prima 6 (0-4% 3(0-2% 4 (0-3%
» Mortalité specifique o—eme GE - =
;N , .. . Cannot differentiate 2(0-1%) 2 (0-1%) 0
° Deces d Or|g|ne Ca rd|aque Regional relapse 13 (10%) 11(0-8%) 10(07%)
IDistant relapse 59 (4-3%) 69 (5-0%) 76 (5:5%)
Contralateral breast, second primary 23 (17%) 20(1-5%) 23 (17%)
Table 1 Invasive 18 (1-3%) 17 (1-2%) 20(1:5%)
Ipsilateral breast tumour relapse by higher risk subgroup in FAST-Forward Ductal carcinoma in situ 5(0-4%) 3(0-2%) 2 (0-1%)
Subgroup Event/number 40 Gy/15 fractions 27 Gy/5 fractions 26 Gy/5 fractions kinknown 0 0 1(01%)
Age under 50 years at randomisation Events 3 7 4 Mon-breast, second primary 42 (3-1%) 37 (27%) 44 (32%)
Number at risk 198 189 217 Death 92 (6-8%) 105 (77%) 90 (6-6%)
Grade 3 Events 20 15 8 ,
Number at risk 386 389 378 Breast cancert 47(35%) S1(37%) 53(3-9%)
Mastectomy Events 1 1] 0 1200 16 (1.2 7Y
. _ L i Sl e i i Cardiac 10 (0:7%) 9(07%) 8(06%)
ER-negative/HER2-negative™ Events 10 5 3
Number at risk 111 96 128 er cause 17 {1-?%) 27 [ 2-0%) 10 (1-2%)
HER2-paositive Events 4 7 2 Unknown 6(1-2%) 2(0-1%) 3(0-2%)
Number at risk 135 137 135
= PR status was not mandatory in the UK or the trial but when ER/HER2 were negative PR status was negative/positivefunknown in 265/ !)a_ta gre [ BERE rgpnmng wenuufmnreﬂu_n e e ZI'EIHC|UdEdIr-'I ead'| rEha'_-lt . ‘Induc.la angosa_.rcoma
1852, respectively inipsilateral breast {one in the 40 Gy group and two in the 26 Gy group) and six patients with ductal carcinoma in situ
' ’ (three in the 40 Gy group, two in the 27 Gy group, and one in the 26 Gy group). fincludes 13 patients with distant relapse
before death from other causes (four in the 40 Gy group, four in the 27 Gy group, and five in the 26 Gy group).
Table 3: Relapses, second primary cancers, and deaths by fractionation schedule (n=4096)

, Brunt, Lancet 2020
Radiotherapie - Quoi de neuf ? (2021) o
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) FAST FORWARD: 5 Fractions sur 5 jours

Toxicité aigue faible dans les 3 bras:

 Principalement G1
« Trés peu de G3

« Pic pour le G1: +1 semaine apres la fin de la rte

Radiothérapie - Quoi de neuf ? (2021)

100
S0
BO
7o
B0
50

Percentage

30
20
ali]

— A G]rj'lEF: GEls = = A Gwl'iEF: G2+ EECEER. i ] Elnl"lSF: G+
— 27 Gyf5F: Gl = = 27 Gy/5F: G2+ seeess 27 Gy/5F; G+
26 Gy/5F: G1+ 26 Gy /5F; G2+ 26 Gy/5F: G3+

Weeks from starting radiotherapy

Grade 3 toxicity reported at 4 weeks post-RT in 27 Gy/SF patient resolved to grade 1 one week |ater

Brunt, Radiotherapy Oncol 2016

WWW.onco-nouvelle-aquitaine.fr




i) FAST FORWARD: 5 Fractions sur 5 jours

Hazard
TR . . ratio (95% Cl) Events Total
Toxicite tardive:
= 14 —_—
Age <50yrs 1.57 (1.06, 2.34) 103 401
Pas de difference entre 26 Gy et 40 Gy e — TR
Sauf item induration du sein (en faveur 40 Gy) Age 60-69yrs 1 100(079,126) 278 999
Age >=TOyrs B I a— 1.15(0.81, 1.63) 129 404
Breast size. small * T 1.29(0.95,2.02) 110 413
Breast size: medium * —_— 1.04 (069, 1.57) 93 315
Breast size: large * 0.95(0.48, 1.88) 33 101
Breast clinician and patient assessment in FAST-Forward
Surgical deficit: small * Y [ — 1.16 (0.83, 1.62) 140 599
Normal tissue effect Clir!ician or Modera.te or marked Modera'te or marked Ost ratio comparison P—value_ Surgical deficit. medium * 1.41(0.86,2.31) 64 178
patient assessed eventsin40Gyat5 eventsin26Gyat5  with 40 Gy across comparison . o I "
years (%) years (%) follow-up® (95% CI)  with 40 Gy: Surgical deficit large * < ’ 061(029.1.27) 29 48
Breast distortion Clinician 32/916 (3.5) 53/955 (5.5) 1.20 (0.91-1.60) 0.19
i Clinician 20/916(55) £3/954.(68) 1050082133) 071 Mo tumour bed boost - 1.05(0.88,1.25) 519 1978
Breast induration Clinician 1/911 (0.1) 20/955 (2.1) 1.90 (1.15-3.14) 0.013 Tumour bed boost N 1.25 (0.95, 1.65) 204 652
outside tumour bed
rauciaat 1 - e\ JI1.T7 U.J1 U.IFI.IU U.oJ
\ J \ J ———
Breast smaller Patient 122/428 (28.5) 103/429 (24.0) 0.81 (0.65-1.00) 0.053 No adjuvant chemotherapy 109(0.52,1.29) 544 1957
Breast harder or firmer Patient 61/428 (14.2) 74/425 (17.4) 1.22 (1.00-1.48) 0.048 Aduvant chemotherapy . 1.10(0.82,1.48) 180  &76
* Clinician assessment is longitudinal all years. Patient assessment is longitudinal 3 months to 5 years, adjusting for baseline assessment.
I Statistical significance defined in the statistical analysis plan for normal tissue end points as P < 0.005 to allow for multiple testing. T I T T T 1
4 & 8 1 15 2 25
Favours 28Gy/SFr Favours 40Gy/15Fr

o . Brunt Clin Oncol 2021
Radiothéerapie - Quoi de neuf ? (2021)

Hazard Ratio (95% CI)

WWW.o

nco-nouvelle-aquitaine.fr




f) Fast Forward : conclusions

26 Gy en 5 Fr
- non inférieur a 40 Gy en 15 Fr sur 3 semaines pour le controle local
- profil de toxicité comparable a 40 Gy en 15 Fr sur 3 semaines

Radiothérapie - Quoi de neuf ? (2021) o
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f) Irradiation partielle du sein

= 85 a 90 % de recidives : lit opératoire
= A partir des années 1990

= Rte externe, curiethérapie et Rt op

= Jrradiation du lit tumoral

= Diminution du volume irradié

Radiothérapie - Quoi de neuf ? (2021) o
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i) Irradiation partielle du sein

External beam accelerated partial breast irradiation versus
whole breast irradiation after breast conserving surgery in « Non infer_iorite
women with ductal carcinoma in situ and node-negative * 2135 patients, >40 ans

. " : « IT :40 Gy en 16 Fr ou 50 Gy en 25 Fr vs
breast cancer (RAPID): a randomised controlled trial . IP: 38,5 Gy en 10 Fr 2 Fr/j

Timothy ] Whelan, Jim A Julian, Tanya S Berrang, Do-Hoon Kim, Isabelle Germain, Alan M Nichol, Mohamed Akra, Sophie Lavertu,
Francois Germain, Anthony Fyles, Theresa Trotter, Francisco E Perera, Susan Balkwill, Susan Chafe, Thomas McGowan, Thierry Muanza,
Wayne A Beckham, Boon H Chua, Chu Shu Gu, Mark N Levine, Ivo A Olivotto, for the RAPID Trial Investigators*

Taux d'incidence de récidive a 8 ans :

- 3% IP vs 2,8% IT

- Non inf IP (HR: 1,27, 90 % IC: 0,84- 1,91)

- Tox tardive + importante IP (32 % vs 13% p<0,0001)

Lancet, 2020

Radiothérapie - Quoi de neuf ? (2021) o
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i) Irradiation partielle du sein

Long-term primary results of accelerated partial breast
irradiation after breast-conserving surgery for early-stage breast
cancer: a randomised, phase 3, equivalence trial

NSABP + RTOG Récidive a 10 ans :
« 4216 patients c 39%ITet4,6%IP
« > 18 ans « HR 1,22:90% IC: 0,94 — 1,58
» IT:50Gy 25Frvs « Pas de différence tox aigue et tardive
« [P : CurieT ou rte 38,5 Gy en
10Fr (2Fr/j)

Vicini, Lancet 2019

Radiothérapie - Quoi de neuf ? (2021) o
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i) Irradiation partielle du sein

- Accelerated Partial-Breast Irradiation Compare & 520 Patientes randomisées
- With Whole-Breast Irradiation for Early Breast « > 40 ans
- Gancer: Long-Term Results of the Randomized IT: 50 Gy 25 Fr + 10 Gy en 5Fr

Phase Il APBI-IMRT-Florence Trial IP: 30yensSFr
lero Meattini, MD'; Livia Marrazzo, MS?; Calogero Saieva, MD?; Isacco Desideri, MD™=; Vieri Scotti, MD?; Gabriele Simontacchi, MD?; 10,7 ans de SUiVI median

Pierluigi Bonomo, MD?; Daniela Greto, MD?; Monica Mangoni, MD, PhD™-; Silvia Scoccianti, MD?; Sara Lucidi, MD*; Lisa Paoletti, MD*;
Massimiliane Fambrini, MD'-?; Marco Bernini, MD, PhD?; Luis Sanchez, MD?; Lorenzo Orzalesi, MD'%; Jacopo Mori, MD?;
Simonetta Bianchi, MD*%; Stefania Pallotta, MS'-%; and Lorenzo Livi, MD'-2

SJJAuuU

- Récidive locale: 2,5% IP vs 3,7% IT (HR, 1,56; 95% IC: 0,55-4,37; p=0,40)

« Survie globale : 91,9% dans les deux bras (HR, 0,95; 95% IC: 0,50-1,79; p=0,86)
* Moins de toxicités aigues et tardives : IP

« Meilleur résultat cosmétique (p=0,0001)

Meattini 1, JCO, 2021

Radiothérapie - Quoi de neuf ? (2021) o
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f) IGR : One week breast Radiothera

Criteres de sélection:

= Criteres Fast forward

= Carcinome invasif, pT1-3, NO, MO

= > 60 ans

= RO (ttt conservateur)

= Pas de traitement systémique conco
= Pas d’irradiation ganglionnaire

Radiothérapie - Quoi de neuf ? (2021) o
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f) IGR : One week breast Radiotherapy

= 26 Gy en 5 fractions sur une semaine 5,2Gy/Fr
= Février 2021 a Juin 2021 : 40 Patients
= Cs de fin de ttt : le vendredi
= J10 ==-=mm)  Suijvi standard
mmmm) Entretien téléphonique
mmmm) Consultation anticipée

Radiothérapie - Quoi de neuf ? (2021) WWW.onco-nouvelle-aquitaine. i




f) IGR : One week breast Radiothera

S.Bockeletal. Cancer/Radiothérapie 25 (2021) 679-683

: Validation Délivrance du
Médecin/physicien traitement

> 2 2 m ’ . ~
COmpte-rer’tdu ocage vol'onmra Contf;urage volumes Meédecin + i!’lttme 2 faisceaux tangentie Template de contraintes 1 seance le Jour meme
structuré de la respiration cibles et OAR peer review 5-10 segments max Puis IGRT quotidienne

Fig. 2. Etapes de la consultation initiale a la premiére séance le jour méme dans le cadre du programme « one week breast radiotherapy ».

Radiothérapie - Quoi de neuf ? (2021) o
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f) Perspectives: irradiation Ganglionnaire?

= ESsais en cours:
Hypofractionnement modéré:
- HypoG-01, Dl
- Hypo II Skagem

Radiothérapie - Quoi de neuf ? (2021) o
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HYPORT Adjuvant Trial (CTRI: 2018/12/016816 , NCT03788213)

PerSpeCtives: Patient of Breast cancers planned for adjuvant radiotherapy to breast / chest wall with

or without regional nodal irradiation

irradiation Ganglionnaire? R

'
Stratification Factors:
1. Surgery Type: Mastectomy vs Breast Conservation
Regional Nodal Irradiation : Yes vs No

2
3. TNBC: Yes or No
4. Institute
| o 1

Test Arm (n = 1050) Control Arm (n = 1050)
EBRT 26 Gy in 5 fractions over 1 EBRT 40 Gy in 15 fractions over 3
k (Breast / Chest wall + SCF k (Breast / Chest wall + SCF

ISRCTN19906 FAST LRRat5y 1 : |
1 3 2 FO rwa rd Follow up every 3 months for 1 years, 6 monthly till 5 years and annually thereafter. Ciinical

assessments, documentation of late toxicity and outcomes. QoL at baseline, end of treatment,

Sub-study 6. 12 and 18 months.
NCT04228991 RHEAL Canada 588 Lymphoedema e i
At 3 ye a rs Secondary Outcome Overall Survival Invasive Disease Free Survival
Late Adverse Events Quality of Life

NCT03788213 HYPORT India 2100 LRRat5y

Sanjoy Chatterjee, Trials 2020
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i) Conclusions

= La rte modéréement hypofractionnée: standard pour
le sein seul

= Rte ultrahypofractionnée : option chez des patients
selectionnés.

= Les aires ganglionnaires: en cours
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