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What is « evidence based medicine » in
radiotherapy for breast cancer ?

= Are we all talking about of the same level of evidence ?

A Evidence from meta-analysis of randomized conftrolled trials

IB Evidence from at least one randomized controlled trial

A Evidence from at least one conftrolled study without randomization
1B Evidence from at least one other type of quasi-experimental study

Evidence from non-experimental descriptive studies, such as comparative studies, correlation

[ ) .
studies, and case-control studies

Evidence from expert committee reports or opinions or clinical experience of respected
authorities, or both




Radiation therapy for Breast cancer
What have we learned for 120 years ?

Invasive breast tumors
2015

1895 - 1900

The same active ingredient :

beams of photons X

Electrons
Protons




What do we really know?
In conservative treatment, post-operative radiotherapy
reduces the 10-year risk of any first recurrence

Lancet 2011 ; 378 : 107
1A

Meta-analysis of Early Breast Cancer Trialists Collaborative Group (EBCTCG)

= 10,801Twomen in 17 trials beginning before 2000 and comparing RT vs no RT

» Median follow-up : 9.5 years
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What do we really know?

Meta-analysis of EBCTCG

=» Median follow-up : 9.5 years
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Lancet 2011 ; 378 : 107

In conservative treatment, post-operative radiotherapy
reduces the 15-year risk of breast cancer death

= 10 80Twomen in 17 trials beginning before 2000 and comparing RT vs no RT

Breast camcer death
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17 trials
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Breast irradiation

50 Gy (2 Gy/f) corm
54 Gy d (2 Gyf)m

40 Gy (2.5 Gyff) ¢
50 Gy (2-2.5 Gy/f) m

40 Gy (2.7 Gy/ff) or
20 Gy (2 Gyff)dc

Vanous

o4 Gy (2 Gyff) corm

o0 Gy (2 Gyff) corm

50 Gy (2 Gy/fy m

48-54 Gy (1.9-22 Gyf) m
50 Gy (2 Gy/f) corm

50 Gy (2 Gy/fi m

40 Gy (2.5 Gy/f) or

50 Gy (2 Gyff) corm
45-50Gy (2-2.3 Gy/f) m
45 Gy (1.8 Gyff)corm

50 Gy (2 Gy/f) corm
45-50Gy (2-2.3 Gy/f)m

What limitations for these results ?
The example of radiotherapy

Boost irradiation

None
10 Gy (2 Gyff)oore

12.5 Gy (2.5 Gy/f) ¢
10-30 Gy (2-3 Gy/f) o,e or |

15 Gy (3 Gy/f) eflc
Varnous

MNone

10 Gy (2 Gyff)oore

Mone
Mone

10 Gy (2 Gy/f) o]

10-12 Gy (2.0 Gy/f) e
12.5 Gy (2.5 Gyf)ooreq|

10-15 Gy (2-3 Gy/f) e
14 Gy (2 Gy/f) e

10 Gy (0-2 Gy/f e or 1 4
0-15 Gy (0-2 Gy/f) e

Regional nodal
irradiation

Naone

0-50 Gy (2 Gy/ff) m

(IMC and SC/AF)T

MNone

50 Gy (2-2.5 Gy/f) m (IMC),
0-45 (2.3 Gy/fy m (SC/AFT
40 Gy (2 .7 Gyff) or

50 Gy (2 Gy/if) c (SC/AF)T
Vanous

None
None
None
None

None

None
None

MNone
None

None

MNone

Lancet 2011 ; 378 : 107



What do we really know? il N S
After mastectomy, post-operative radiotherapy has no A
significant effect on the 10-year recurrence for pNO patients
on axillary dissection.

_ PNO = 700 pts (8,6 %, axillary dissection)

Meta-analysis of EBCTCG
A Locoregional recurrence first B Any first recurrence
8 135 women in 22 frials 100~ 100
. 0 90—
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Lancet 2014 ; 383 : 2127

What do we really know? "

After mastectomy, post-operative radiotherapy has no
significant effect on the 20-year cancer breast mortality for
PNO patients on axillary dissection. pnNo =700 pts (8,6 %, axillary dissection)

100 —

Meta-analysis of EBCTCG 50
. . gn— 20-year loss 2-2% (SE 3-6)
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comparing RT vs no RT E oo~

- 50—
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What do we req"y know? Lancet 2011 ; 378 : 107

After mastectomy, post-operative radiotherapy reduces -
the 10-year risk of any first recurrence for pN+ patients

_ pN+ =3 131pts (38.4%, axillary dissection)

- D Locoregional recurrence first E Any first recurrence
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Lancet 2011 ; 378 : 107

What do we really know?

1A
After mastectomy in pN+ patient, there is a benefit of post-
operative radiotherapy on loco-regional recurrence rate
whatever is the number of positive nodes
Chest wall and nodes A Locoreionl ecurenc s D Locoregoat recumenc s
o 100+ 100 —
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Lancet 2011 ; 378 : 107

What do we really know? "

After mastectomy, post-operative radiotherapy reduces
the 20-year risk of cancer breast mortality for pN+ patients

F Breast cancer mortality

) 100 - PN+ =3 131pfts
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Lancet 2011 ; 378 : 107
1A

What do we really know?
After mastectomy in pN+ patient, there is a benefit of post-
operative radiotherapy on breast-cancer mortality whatever
is the number of positive nodes

Chest wall and nodes C s ansrmanay F st cancarmoraity
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What do we really know?

Locoregional recurrence first
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Lancet 2011 ; 378 : 107
1A

After mastectomy in pN+ patients, the chest wall has
to be irradiated to limit loco-regional recurrence

Breast cancer mortality

Mo RT
62.1%

B4 RT
59.4%

6.8 P

4510
35

20-year gain 2.7 % (SE 3.9
RR 1.00 (95% Cl 0.82-1
logrank 2p > 0.
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What limitations for these results ?
The example of radiotherapy 22 trials

Chest wall Supraclavicular IMC Boost on scar
Axillary fossa

Dose range 25 - 60 18 - 60 0-60 2 trials
(Gy)

v Fractionation range : 1.3 Gy - 4.5 Gy

Variation of dose per fraction between chest wall and nodes : 4 trials

Mix of various techniques : Orthovoltage, Cobalt, Megavoltage, Electrons




Other limitations for both meta-analysis?

Because of an essential long follow-up

Meta-analysis couldn’t take into account
= Tumor size / pT
» Sentinel procedure in nodal assessment

» Type of surgery and margins status

» Advances in anatomopathology : grading, isolated tumor cells ...

» Adyances in systemic freatment : taxanes, aromatase inhibitors, frastuzumab ...

After mastectomy, isn't there some benefit in pNO patients ?
13-T4
- young age, multifocal tumors, grade lll, vascular invasion, friple negative

and HER 2 positive tumors

Moran MS. Lancet Oncol. 2015 ;16(3):e113 - 22
Boutrus R. Crit Rev Oncol Hematol. 2012 ; 84 Suppl 1: €75-8
Floyd SR. Radiother Oncol. 2009 ; 91(1):33-7



Phase |l of EORTC 22 881-10 882

» 5318 women
» 31 centers, 9 countries
fo 1996

Comparing boost (16 Gy = 2,661 pts) vs
no poost (2,657 pts)

icroscopically complete resection +
xillary dissection

Whole breast irradiation 50 Gy (5x2Gy)

Boost = tangential fields, elecirons or low
dose rate brachytherapy

From 19

Median follow-up : 10.8 years

JCO 2007 ; 22 : 3259

Boost or not boost in conservative freatment ?
Boost improved local conirol at ten years.

IB
E‘_E 07 e o boost HR = 0.59
@ 16 Gy boost 994% CI, 0.45 to 0.76
X
O 404 P < 0001
@
=
o 304
=
S 204 10.2%
-
2
= 107
E ’/-/_—
o - 6.2%
| | | | | . | | |
0 2 4 & a8 10 12 14 16 18
Time (years)
0 N No. of patients at risk
Mo boost 278 2,657 2307 216 1,897 1673 1,146 535 ag 2
16 Gy 165 2661 2408 2,164 1922 1,693 1,148 503 109 3




JCO 2007 ; 22 : 3259

Boost or not boost in conservative freatment ? .
Boost improved local control at ten years in all age groups.

Phase Il of EORTC 22 881-10 882

17

A B
=/ 5,318 women £ e, (S4Qyears £ g, [A1S0VEAE
. 2 40 p-.o0u % 407 pP=010
31 centers, 9 countries 2ol T 2 o] TF
From 1989 to 1996 2™ 2™
= 104 = 104
‘ Comparing boost (16 Gy = 2,661 pts) s W7 3 ﬂ//_l_ .
0 2 4 6 8 10 12 14 16 18 0 2 4 G 8 10 12 14 16 18
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0 N Mo of patients at rigk 0 N Mo of patients st risk
Microsgopically complete resection %™ 230 & % 5 5 & & oy ssem &8 S0 4 a3 2 m m
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» Phase Il of EORTC 22 881-10 882

» 5318 women

» 31 centers, 9 countries
» From 1989 to 1996
»

g boost (16 Gy = 2,661 pts) vs
no boost (2,657 pts)

copically complete resection +
ry dissection

oost = tangential fields, electiron or low
ose rate brachytherapy

dian follow-up : 10.8 years

JCO 2007 ; 22 : 3259

Boost or not boost in conservative freatment ?
Boost does not improved disease-free survival at ten years.

Survival (%)

100 == _
90 - T
‘-\_|-l-"l-|_‘\_ -
80 - - S
70 T
60 -
50 5
A0 4
A0 5
20 5
HR = 0.99
= [ boost .
10 - Q5% CI, 0.B5 1o 1.17
16 Gy boost oo 035
1 1 1 1 1 1 1 1
0 2 4 8 10 12 14 16 18

Time (years)

2 N MNo. of patients at risk

Moboost 522 2857 2555 2402 2206 2043 1432 681 127
£21 2661 2660 2420 2237 2046 1416 837 140

16 Gy




IMN or no IMN irradiation?
Is the question always discussed?

Is the issue worth debating ?

Local recurrences after mastectomy and systemic treatment without RT (%)

N pts Total Chest wall Clavicular Axillary IMN
NSABP 2004 5758 19,8 56,9 226 11,7 <1
IBCSG 2003 5352 21 53 26 13 1
MD Anderson Cancer Center 2005 1031 19 67" 43 11 0

Numerous retrospective studies with conflicting results

onary and cardiac toxicity

Tumor Axillary status
N involvement location PN+ pNO
urgical dissection Internal 32-65% 7-20%
Central 29-48% 0-12%
External 22-42% 3-13%

Chen RC. JCO 2008. 26 : 4981 All 28-52% 4-16%




IMN or no IMN irradiation? BloIEy
The clever Danish trial : the natural random !

3,089 early-stage node-positive breast cancers PIEED L) 22, 17 (LG
» Mastectomy or conservative treatment with axillary dissection + systemic therapy

= Natural random right breast vs left breast ; assessment in intent to treat

» Chest wall iradiation for both groups ; with assurance quality of IMN dose coverage
4 Med n follow-up : 8.9 years

IMNI = right breast | No IMNI = left breast
1492 pts 1597 pts

8-year overall survival 75.9% 72.2% Death
(first endpoint) 0.8 [0.72 - 0.94] ; p = 0.005

8-year breast mortality 20.9% 23.4% Death
0.85[0.73-0.98] ; p =0.03

Distant recurrences 27.4% 29.7% 0.89 [0.78-1.01] ; p =0.07




IMN or no IMN irradiation? Three randomized trials

Hennequin C. Poortmans P. Whelan TJ.
Red J2013. 86 : 860 N Engl 2015. 373 : 317 N Engl 2015. 373 : 307

French trial EORTC MA-20 (Canadian)
1991-1997 1996-2004 2000-2007

N pts 1334 4004 1832
Surgery Mastectomy Conservative (76%) Conservative
Mastectomy
Inclusion criteria PN+ PN+ PN+
PNO: PNO: internal/central PNO: High risk
internal/central

RT: conirol arm Chest wall Chest wall / Breast Breast
Supraclav/axillary

RT: experimental arm IMN IMN IMN
Supraclav Supraclav/axillary
Benefit
10-year overall survival 3.3% ;p=0.,8 1.6% ; p=0.05 1% ; p =0.38

10-year DFS 3.3% ; p =0,35 3% ; p = 0.04 5% ; p =0.01




IMN or no IMN irradiation? One meta-analysis

Budach et al. Radiat Oncol 2015. 10:258 ]
Overall Survival

Comparison I: (MS+IM)+(WBI/CWI) vs. (WBI/CWI) IA?
)
MA.20 [10]: n=1832; HR 0.91 (95% CL 0.72 - 1.13) —_—
EORTC [12]: n=4004; HR 0.87 (95% CL 0.76 - 1.00 '
[12] (95% ) _’:_.
Subtotal*: n=5836; HR 0.88 (95% CL 0.78 - 0.99) - .- p=0.034

Comparison II: IM+{WBI/CWI+MS) vs. (WBI/CWI+MS)
French [13]: n=1334; HR 0.94 (95% CL0.79 - 1.11)
Subtotal: n=1334; HR 0.94 (95% CL0.79 - 1.11)

*

—  p=0.80

Comparison [+
Total**: n=7170; HR0.90 [95% CLQ.82 - 0.99) ‘.
0.3 0.4 0.5 0.6 0.8 1.0 2.0
*= fixed effect model Hazard Ratio
** = random effect model LN RT better no LN RT better




IMN or no IMN irradiation?

3D technique

2D technique

O >
Pectum excavatum




The AMAROS frial

Phase lll of EORTC 22 023-10 981

® Non-inferiority trial From 2001 to 2010

» 4,823 women with T1-T2

» 34 centers, 9 countries

=» Comparing axillary dissection (2,402 pts) vs RT (2,404 pts)

s (30%) with positive sentinel nodes :
v 704 pts = axillary dissection (median : 15 nodes)
v 681 pts = RT

xillary RT = 50 Gy (5x2Gy) on levels | o Il

lary RT allowed if > 4 positive nodes (41 pts)

edian follow-up : 6.1 years

urvival (%)

free s

Chverall survival (%)

1007

Axillary nodes : Surgery or radiotherapy ? ®

Lancet Oncol 2014. 15: 1303

A Disease-free survival

R

— Axillary lymph node dissection

~— i |
40 S —~_ h_----ﬁ:ullary radiotherapy
a0 “=ra_on _*—_T,__ .
70 ' _‘1._L_
£
50
40
30
20
19 HR118 (95% C10-93-151) p-018
CI 0 2 :li 6 g 10 B

B overall survival

100
00
80
707
60—
50—
40
30
20+
10+

0

— Axillary lymph node dissection
---- Axillary radictherapy

HR 1.17 (95% C1 0-85-1-62); p=034

0

é r;f “ é é 10 12



Axillary nodes : Surgery or radiotherapy ? B
The AMAROS trial Lancet Oncol 2014. 15: 1303

Axillary dissection Axillary RT
704 pts 681 pts

pN+ 220 (33%) NA
Axillary recurrence 4 7
NS 5-year axillary recurrence rate 0.43 [0-0.92] 1.19 [0.31-2.08]

Axillary lymph node dissection Axillary radiotherapy p value

Clinical sign of lymphoedema in the ipsilateral arm

1year 114/410 (28%) 62/410 (15%) <0-0001
3 years B4/373 (23%) 47/341 (14%) 0-003
S years 76/328 (23%) 31/286 (11%) <0-0001
Arm circumference increase 210% of the ipsilateral upper or lower arm, or both

1year 32/410 (8%) 24/410 (6%) 0-332

3 years 38/373 (10%) 22341 (6%) 0-080

Fisher B. New Engl 2002. 347 : 567 _
Louis-Sylvestre C. JCO 2004.22: 97 5 vears 43/328 (13%) 16/286 (6%) 0-0009



What about fractionation ? T
Conservative treatment

» Hypofractionation : daily dose > 2Gy

» Evidence-based guidelines Task force of ASTRO

» Randomized trials of whole breast irradiation comparing CF
vs HF

» Clinical eligibility criteria :

Patient 1 30 years or older at diagnosts,

Pathologic stage 1s T1-2 NO and patient has been treated with breast- conserving surgery.
Patient has not been treated wath systemic chemotherapy.

Fe ted b —

- Withn the breast along the central axis, the mmimum dose 18 no less than Y3% and maximum dose 15 no greater than 107% of the prescription
dose (£7%;) (as calculated with 2-dimensional treatment planning without heterogeneity corrections).

\\



Breast conserving
T1-T2
pNO
No CT
Boost (Gy)
Nodal RT
Doses (Gy)

Days

Median FU (year)
Time point

Ipsi breast rec

Cosmetic resulis
good

100%
100%
100%
89%
0%
42.5, 16f 50, 25f
22 35
12
10
6,2% 6,7%
69.8% 71.3%

What about fractionation ?
Conservative treatment

Canada Royal Marsden START A START B
1234 pts 1410 pts 2236 pts 2215 pts

100%
94%
40%
86%
14, 7f
21%
42,5, 16f 50, 25f
39, 13f
35
9.7
10
9.6% 12.1%
14.8% p=0- 027
74.4% 71.2

58%

p<0.001

85% 92%
<2cm=51% <2cm = 64%
69% 74%
65% 78%
10, 5f 10, 5f
14% 7%
41.6, 13f 50, 25f 40, 15f 50, 25f
39, 13f
35 35
9.3 9.9
10 10
6.3% 7.4% 4,3% 5,5%
8.8%
Slide 28



What about fractionation ?
START A and B : cosmetic results

B
Hazard ratio (95% C1) Hazard ratio (95% Cl)
41.6 Gy vs 50 Gy 40 Gy vs 50 Gy
Breast shrinkage Breast shrinkage l
Breast indurati . .
reastinduration Breast induration —.—
Breast oedema ——
. i Breast cedema ——
Telangiectasia - _ _
Shoulder stiffness = Telangiectasia N
Arm oedema - Shoulder stiffness
39 Gy vs 50 Gy Arm oedema
Breast shrinkage —+ r I I I —
Breast induration — IB— 01 0-3 05 1-0 20 30 40
+ >
Breast cedema — i
_ ) Favours 40 Gy Favours 50 Gy
Telangiectasia =
Shoulder stiffness =
Arm oedema =
| | | | | T 1
0-2 04 06 0810 1.5 2.0 2.53-0
-4 e
Favours 41-6 Gy or 39 Gy Favours 50 Gy
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Conclusions
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® |n breast cancer, large part of our routine practice is based on level |
of evidence for radiotherapy

reast cancer, the necessity of a long follow-up impacts on the
onclusions of the phase lll trials because of the constant
echnological progress.

The quality of the techniques of irradiation must be assessed by expert
committee for every randomized trial fo validate the results of the frial

®» Fvidence based medicine stays mandatory to compare modern
techniqgues and choose the best one



