Radiothérapie adjuvante des CCIS

standard, abstention, ou surimpression ?
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Retour vers le futur....
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CCIS peut légitimement étre traité par:

- Mastectomie (M)

- Chirurgie partielle (CS)

- Chirurgie partielle et RT de 'ensemble de la glande mammaire (CS+RT)
(50 Gy en 25 Fractions et 33 ))

* Les taux respectifs de RL a7 ans :
M 1.4% ; CS 22.5% ; CS + RT 10% (Boyages J, Cancer, 1999;85:616-28)

» Environ 50% de ces RL sont sur le versant invasifs

(LEONARD; JNCI, 2004 96 : 906-20)
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 Deux faisceaux tangentiels en simulation virtuelle
 RT 3D, 50 Gy en 25 fractions et 33 jours

* Irradiation de la glande mammaire sans boost
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D’ou vient ce standard ?
D’essais randomisés + 1 Meta-analyse !

EORTC 1010 918

SweDCIS 1067 1011

| UK/ANZ 1030 1002
DCIS
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Meta-analyse

5-yr gain 10.5 % (SE 1.2)
10-yr gain 15.2 % (SE 1.6)
logrank 2P < 0.00001

2%l/an

BCS
28.1%
Plus de
50%
4%l/an v
BCS + RT
1.2%/an 12.90/6
7.6
2%/an . ' '
5 10 15

Years since randomization

EBCTCG, JNCI Monogr, 2010, 41

Ipsilat breast
event: 74% des
events

:162-177
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Meta-analyse

5-yr gain 10.5 % (SE 1.2)
10-yr gain 15.2 % (SE 1.6)
logrank 2P < 0.00001

Ipsilat breast
event: 74% des
events

BCS

"""""""" -28:1%
Plus de
50%
______________ v
BCS + RT
12.9%
7.6
0 5 10 15

Years since randomization

EBCTCG, JNCI Monogr, 2010, 41 : 162-177
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Et depuis la méta-analyse ?
ICM

Nom N Actualisation a Suivi
long terme median
(yr)
NSABP 818 Wapnir et al. 17.3
B-17 JNCI, 2011
EORTC 10853 1010 Donker et al. 15.8
JCO, 2013
SweDCIS 1067 Holmberg et al. 8.4
JCO, 2008
UK/ANZ DCIS 1030 Cuzick et al. 12.7
Lancet Oncol, 2011
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Effet de la RT persiste dans le temps
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Overall log-rank P< .001
0 3 6 9 12 15 18 21 24 27
Time (years)
(@) n
149 503 437 375 326 271 181 86 28 5

85 507 473 425 385 317 220 86 31 3

Donker et al.,, J Clin Oncol, Sept 2013



Quels arguments pour irradier ?
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La RT diminue de 50% le risque de récidive intracanalaire
Mais pas d’'impact sur la survie spécifique
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Quels arguments pour irradier ?
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La RT diminue de 40% le risque de récidives infiltrantes
Avec un impact sur la survie spécifique

100
o Tout se passe
= 80 - majoritairement
o les 5 premiéres
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aal Overall Wald test P < .001 (df= 2) sur |e mode infiltrant
I 1 || 1 1 1 1 ?
0 3 6 9 12 15 18 21
Time (years)
No. at risk O n
No previous LR 18 832 781 668 554 291 101 27
Previous DCIS 2 70 68 63 52 34 14 2

Previous invasive 15 52 46 32 23 10 4 0
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Quels arguments pour irradier ?

La RT diminue le risque de mastectomie secondaire
13% vs 19% (HR, 0.66; 95% Cl, 0.48-0.90)
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Quels arguments pour irradier ?
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Aucun effet pro-carcinogéne de la RT

- EORTC
- UK/ANZ DCIS
- NSABP B-17

Pas de majoration significative de cancer controlatéraux

EORTC
UK/ANZ DCIS
NSABP B-17
SweDCIS
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Comment personnaliser la prise en charge ?

 Pourquoi 13% des patientes dans le bras avec RT récidivent
- Dont 56% sur le mode infiltrant (EORTC, JCO, 2013)

e Aucun critére discriminant mais... Sur quels parametres influer ?

Age
PATIENT <
Diagnostic clinique ou mammographique
TUMEUR <

Taille
Grade nucléaire

Différenciation

TRAITEMENT

s

Marge chirurgicale >

Dose totale

Tamoxiféne
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Les marges chirurgicales a privilégier ?
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Table 3. Predicted probabilities of IBTR stratified by margin threshold and treatment*
e ——

Treatment

/

Margi\anreshold

Positive margin,
mean (95% CI)

0 mm, mean
(95% ClI)

2 mm, mean
(95% CI)

5 mm, mean

(95% ClI)

10 mm, mean
(95% CI)

BCS plus RT  20% (16 to 24), N = 698

BCS alone

35% (29to 41), N=423 20% (16 to 23), N = 1262

10% (8 to 13), N = 2057 9% (6 to 11), N = 742 1% (1t020), N=23 4% (3to6), N =86
17% (12 to 22), N = 163 /2

NS

Table 2. Multiple treatment comparisons among groups with different margin threshold in breast-conserving surgery (BCS) with or

without radiotherapy*

Margin threshold
and treatment

With RT adjustment only With covariate adjustmentt

0% (3to36), N=10 9% (5to12), N =421

T=0mm%*
T =2mmt
T=5mm%*
T=10 mm*

T=10vs 2 mm

BCS plus radiotherapy

vs BCS alone

Frequentist Bayesian Frequentist Bayesian
Mean OR Probability of Mean OR Probability
Mean OR (95% CI) (95% Crl) best option Mean OR (95% CI) (95% Crl) of best option
0.45(0.38 to 0.53)8  0.46(0.38 to 0.54) 0 0.46(0.38 to 0.53)8 0.45(0.38 to 0.53) 0
0.37(0.26 t0 0.49)8  0.38(0.27 to 0.51) 8.7 x 10° 0.38(0.27 t0 0.49)8  0.38(0.28 to 0.51) 4.0 x 10°
0.46(0 to 0.94)|| 0.49(0.13 to 1.17) .084 0.55(0 to 1.11)| 0.55(0.15 to 1.30) .043
0.17(0.11 to 0.24)8 0.18(0.12 to 0.25) .936 0.18(0.11 t0 0.24)8  0.17(0.12 to 0.24) 957

0.47(0.27 to 0.67)8
0.48(0.33 to 0.63)5

0.47(0.30 to 0.71)
0.49(0.34 to 0.69)

0.46(0.27 to 0.66)8
0.43(0.32 to 0.54)8

0.46(0.29 to 0.69)
0.45(0.32 to 0.62)

Wang S-Y, et al. JNCI 2012, 104 : 507-516
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 Pourquoi 13% des patientes dans le bras avec RT récidivent
= Dont 56% sur le mode infiltrant (EORTC, JCO, 2013)

e Aucun critére discriminant mais... Sur quels parametres influer ?

PATIENT
Diagnostic clinique ou mammographique

Taille
TUMEUR < Grade nucléaire

Différenciation

Marge chirurgicale

TRAITEMENT Dose totale
E ' Tamoxﬁene
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Patients who received radiotherapy

Ipsilateral
Invasive 10/794
DCIS 10/794
All 20/794
Contralateral
Invasive 6/794
DCIS 2/794
All 9/794

All recurrences 29/794

9/782
13/782

22/782

5/782
2/782

9/782
33/782

On aurait du associer du TAM a la RT ?

» 1.41(0-54-3-70)
0-68 (0-29-1-59)

0-93 (0-50-1-75)

» 118 (0-36-3-87)

» 0.99 (0-14-7-04)

0-99 (0-39-2-49)
0-99 (0-61-1-59)

0-1

<

1
0-2

Favours tamoxifen Favours no tamoxifen

Cuzick J, et al. Lancet Oncol 2011, 12:21-29
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Comment personnaliser la prise en charge ?

 Pourquoi 13% des patientes dans le bras avec RT récidivent
- Dont 56% sur le mode infiltrant (EORTC, JCO, 2013)

e Aucun critére discriminant mais... Sur quels parametres influer ?

Age
PATIENT <
Diagnostic clinique ou mammographique

Taille
TUMEUR < Grade nucléaire

Différenciation

TRAITEMENT

/ Marge chirurgicale
.@ose totale >

Tamoxiféne
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CS ALONE

54%

RARE CANCER NETWORK
Etude multicentrique réetrospective

CS + RT + BOOST

No radiotherapy 57

g
K
3
£
% 40
Log-rank p<0-0001
o | A— T T T T T T T 1
0 12 24 36 48 60 72 84 96 08 120
Time after diagnosis (months)
Number at risk
Radiotherapy 150 143 133 126 115 99 90 78 64 5 44
and boost
Radiotherapy 166 148 125 103 88 68 56 50 43 34 24
without boost
53 46 39 33 26 17 15 10 7 3

Figure: Local relapse-free survival by treatment group

14%

Omlin A, et al. Lancet Oncology
2006, 7 : 652-56

p=0.004
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CLINICAL INVESTIGATION

Boost a Montréal

Breast Cancer

DUCTAL CARCINOMA IN SITU—THE INFLUENCE OF THE RADIOTHERAPY BOOST

ON LOCAL CONTROL

PuiLir Wong, M.D., FR.C.P.(C),* CurisTINE LaMBERT, M.D., FR.C.P.(C),*
RAMANAKUMAR V. AGNiHOTRAM, Pu.D.," Marc Davip, M.D., ER.C.P(C),*

Marie Ducros, M.D., ER.C.P.(C),* anp CarorLyn R. FrReeman, M.B., B.S., ER.C.P.(O)*

*Division of Radiation Oncology. McGill University Health Centre, Montreal, QC. Canada: and "Division of Cancer Epidemiology.

Department of Oncology, McGill University. Montreal, QC, Canada

220 patientes,
36 % boost ( 79/ 141)
boost moyen 15 Gy ( 7,5Gy / 3f => 16Gy /8f)
Follow-up = 46 mois
Retrospectif
- Plus de boost patientes a risques :
*0/79 RL dans patientes boost
*8/141 RL bras no boost
- FR : Necrose // Boost

Wong P, IJROBP, 2012, 82 p €153

Local Recurrence

-10%

40%

30%—

20% -

10% -

Log-rank p=0.035

~ No Boost
- Boost

T T 1 T T T T 1
0 10 20 30 40 50 60 70 80 90

Time (Months)




Boost a Curie
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Int J Radiat Oncol Biol Phys. 2009 Nov 15:75(4):1021-8. Epub 2009 Apr 20.

Ductal carcinoma in situ of the breast with close or focally involved margins following

breast-conserving surgery: treatment with reexcision or radiotherapy with increased
dosage.

Monteau A, Sigal-Zafrani B, Kirova YM, Fourchotte V, Bollet MA, Vincent-Salomon A, Asselain B, Salmon RJ, Fourquet A
Department of Radiation Oncology. Institut Curie, Paris. France.

Le BOOST « FORCE »

- Indication = Marges LIMITES
- Courtes <2mm (89) - Focalement (1mm) envahies ... ou envahies sur 1 a 15 mm (179)

S de reprise (71% malades ) + Boost
- Comparaison :

e-excision (29% malades )

-Recul 89 mois
-Age meédian 59 ans
-Dose lit tumoral BOOST 66 Gy (45- 77 Gy)

-RE-excision 29% des patientes => 9,6% RL a 7 ans
-Boost 71% des patientes => 9,3 %
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Le taux de récidives locales est bas si boost....

Local Failure (%)

50 A
=== Breast MRI
=== No breast MRI
404 P=.51
30
Tous les patientes ont re¢u un boost de 16-Gy !!!!
20 -
10 -
el 4%
= \3%
0 1 2 3 4 b 6 7 8
Time (years)

Solin L] et al. J Clin Oncol 2008, 26 : 386-91 |




Age (<40, 40+)
HT (oui, non)
Centre

Grade
Circonstances de
découverte

Type de boost

Z0——-H>»nNn—-=00Z2> 3

—

Whole breast
RT

Whole breast

and boost RT




@ Analysis time point

Events f Accruals Vs. Time - Plan2

2 000
1 800 1 \
R 1550 ncuie paents
1 400 -
T1 200+
%1 000 -
600 -
400 / Bras A
202-5 :/ Bras B

(1] o 6.94' ) ‘i.B?' 281 3.74 4é3 ) 5é2 ) 6;55 ) 7-:19 ) é.42 .
Time Hazard ratio = 0,56

—— Events (Cont.) — Events (Treat.) —— Total Events
— Cum. Accrual




Etude BONBIS: PHRC 2008
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e OBJECTIF PRINCIPAL :
Survie sans RL

e OBJECTIFS SECONDAIRES :
Survie sans rechute
Survie Globale
Toxicités (immeédiate et tardive)
Cosmétique

| Qualité de Vie

e ETUDES ANCILLAIRES
Apoptose radio-induit lymphocytaire
Recherche Polymorphisme SNP
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SuU

R Age (<50, 50+)
gr Endocrine Rx (yes, no)
Y Centre

Z0——->0N-—-—=00Z2> X

Whole breast
4

Standard
fractionation

Standard
fractionation
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Comment personnaliser la prise en charge ?
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 Pourquoi 13% des patientes dans le bras avec RT récidivent ?

e Et pourquoi 70% sans RT ne récidivent pas ?

RN

/ N\ Age

PATIENT

Diagnostic clinique ou mammographique
Taille

TUMEUR Grade nucléaire

\v Différenciation
/ Marge chirurgicale
TRAITEMENT : Dose totale

Tamoxiféne




Etude du RTOG 9804 (ASCO 2012)

Phase III, RT vs observation

Détection mammo / < 2.5 cm / marges >3 mm / bas grade ou
intermédiaires

636 patientes incluses (sur 1790 espérées)
Suivi médian de 7.2 ans

TAM prescrit chez 69% des patientes
Récidives locales: 0.9% vs 6.4% (p=0.0005)

“At present, the standard of care in the United States remains
adjuvant radiation therapy for all patients with DCIS who elect
to have breast conservation surgery.”
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DCIS et tumeurs infiltrantes... si loin que ¢ca ?

57 DCIS
/ I
32 luminal A* | 2 Luminal B || 19 ERBB2
A v A4 A4 A4
14 3 12 2 19
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Vincent-Salomon A. et al. Clin Cancer Res, 2008, 14 : 1956-65




HER2 et Ki-67
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B-43 SCHEMA
B 1 DCIS Resected by Lumpectomy
T Determined to be HER2-Positive by Central Testing
STRATIFICATION

0.9 4 I « Menopausal Status (postmenopausal; not postmenopausal)
© e Plan for Hormonal Therapy (ves; no)
g « Nuclear grade (low or intermediate; high)
2 l
$ 0.8 -
o RANDOMIZATION
- |
(&)
2 9.7
2]
8 —— Other Group 1* Group 2*

0.6 4 — |Her2+ Kis7 + Radiation Therapy Radiation Therapy

. +
Logrank: P=0.001 s ek i
Dose 1: 8 mg/kg IV
0.5 Dose 2: 6 mg/kg IV
d T v ) ¥ Y ' ' ' ' given 3 weeks after Dose 1
0 2 4 6 8 10 12 14 16 18

Follow-up years

Rakovitch E. et al. Br ] Cancer, 2012, 106 : 1160-5 * Patients with ER-positive and/or PgR-positive DCIS should receive a
minimum of 5 years of hormonal therapy.

TRANS-BONBIS
= Anapath centralise (F. Penault-Llorca, Clermont-Ferrand)
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A 50
DCIS Score Group N 10 Year Risk (95% CI)
45 High 36  27.3% (15.2%, 45.9%)
Y 40 - Intermediate 45  24.5% (13.8%, 41.1%)
S Low 246 12.0% ( 8.1%, 17.6%)
ﬁ 35
o .
= L 309 Logrank P =0.02
© @ 25+
= 20
@©
o 15-
©
N 10 —
LA
0 I 1 I I I
0 2 4 6 8
Years

DCIS SCORE: 10-YEAR IPSILATERAL BREAST EVENTS (IBE) BY RISK

GROUP

INVASIVE IBE

B 50 -
DCIS Score Group N 10 Year Risk (95% CI)
. High 36 19.1% (9.0%, 37.7%)
X 404 Intermediate 45  8.9% (2.9%, 25.8%)
- Low 246  5.1% (2.8%, 9.5%)
B, 35-
o Q0 30
8o Log rank P = 0.01
[0 % 25 |
Z8
§2 2
Q.
15
4]
4
10
5 = _‘-._'-‘_'_l—'
0 - T = T I T T T
0 2 4 6 10
Years

Solin L]J. et al. JNCI, 2013, 105 : 701-10




DCIS et tumeurs infiltrantes... si loin que ¢ca ?
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Signature pronostique du risque d’invasion chez les patientes atteintes de CCIS
Signature prédictive du risque de récidives

———2> confirmation nécessaire sur une plus large population
RBP-Jk, PSRC1, ECHDC1, CIRBP et HMGN1 nouveaux partenaires moléculaires potentiels dans I'’étude des
mécanismes de la tumorigénése

Ex: RBP-Jk surexprimé dans les CClI

Lacombe et al. Clin. Cancer Res. 2012




Analyse moléculaire de la transition des carcinomes in situ en carcinomes
infiltrants : « TRANSITIV »
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| Epithelial cells |

Whole ex seq {(1rst year) (IC, AV¥S)
Frozen DCIS (70 cases) and T1mic [35)

Epithelial , myoepithelial cells, stroma

Proteomic analysis {1rst year)
(fixed and paraffined-embedded samples)

Prospective collection of fresh DCIS
specimens for cancer-associated

(CG, Angers) fibroblasts andimmune cells analyses
l l {1rst and 2™ years){IC, FMG)
Identification of putative driver 1, "7/
mutations (SNV ) for invasion Immunohistochemistry : Patient
{1rst and 2™ years) !
l PHRCIRCIS : BOMNBIS trial
BONBIS : Constitutive DNA: identification of
Sanger seq validation of putative driver CINNAMONE i variants associated with the risk of
mutations (SNV) IC series ; progression into an invasive disease

I

! Procpactivi dlinical thals {EH, RC, IC) with a risk of invasivness
2 : rd
(CIN ONE) and PHRC (IRCIS) 4.5tromal and myoepithelial markers {CG, Angers) (1rst and 2™ years)
{IC, FMG)
Targeted sec (PGM) from Paraffin- y : : et
e 5. Autoantibodies signature validation
{DA, ICM)

Determination of recurrent SNV
(2™ year)
Retrospective series IC (270 cases)

(IGR, IC, 1B)

I

1. Proliferation // comparison with
ONCOTYPE DCIS {(IC, AVS) (MG,
1B}
2. Stem cells markers {(IPC; EC))
3. Epigenetic marks

(GWAS study; controls from the E3N
study) (DA, ICM in collaboration
with DC, CLB) {1rst and 2™ years)

Serum: proteomic analysis of
secreted markers of DCIS associated

l

GWAS replication study (3rd year)
E3MN DCIS patients and controls

with and without genomic driver

events (3rd year)
{PHRC IRCIS / IGR)

Functional validation {3rd year) {DC, CLB)
. Xenograft mouse model intra-ductal
! injections Patient
{Ic, PC)
Comparison of MRI aspects of DCIS {End of 3rd year)

Integrated conclusions of this project
To design a proposal of a clinical trial for
DCIS patients managment




Beaucoup de choses ont changé ...qui participent a un meilleur control local
- Imagerie préopératoire aide a la décision

- La procédure chirurgicale est codifiée

- Les marges sont mieux évaluées

Poortmans et al., Semin Radiat Oncol, 2012

MAIS, L’effet de la RADIOTHERAPIE est INDUBITABLE

- Quel que soit les criteres cliniques, histologiques ou actions thérapeutiques
associées !

50 Gy sur I’ensemble de la glande mammaire en 25 Fractions et 33 j
- Essai randomisé (francgais) sur le boost bient6t terminé

La biologie...encore la biologie pour nous aider a personnaliser....
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