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* Cardiac dose-sparing
techniques

* Proton beam

* Targit-A trial
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Risk of Ischemic Heart Disease in Women after Radiotherapy
for Breast Cancer
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Radiation-related mortality from heart
disease and lung cancer more than 20 years

after radiotherapy for breast cancer

K E Henson™', P McGale', C Taylor' and S C Darby’

Chinical Trial Service Unit (CTSU), University of O

.lf' 4 (_","'\.

558.000 breast cancer patients
SEER database 1973-2008

Cardiac mortality left-sided vs.
right-sided

British Journal of Cancer 2012



Radiation-related mortality from heart
disease and lung cancer more than 20 years

after radiotherapy for breast cancer

1S C Darby

Patients receiving NO RT: mortality for hearth disease did not differ between left-sided vs.
right sided

Patients receiving RT: excess of cardiac deaths
in left-sided:

Cardiac mortality ratio =1.08 (Cl 1.03 — 1.14)
(p=0.002)

British Journal of Cancer 2012



Time Number of Cardiac mortality ratio
since breast cardiac deaths left-sided vs. right-sided
cancer diagnosis left/ right (95% CP)

1973-1982 (2p < 0.001)®

< 10 years 404/312 i 1.19(1.03-1.38)
10-14 years 151/106 — 1.35 (1.05-1.73)
15-19 years 147/88 — 1.64 (1.26-2.14)
20 + years 224/118 — 1.90 (1.52-2.37)

1983-1992 (2p = 0.31)

< 10 years 484/460 2] 0.99 (0.87-1.12)
10-14 years 196/186 - 1.02 (0.83-1.24)
15-19 years 130/112 —i— 1.11 (0.86-1.43)
20 + years 34/25 - 1.21 (0.72-2.04)

1993-2002 (2p = 0.56)

< 10 years 1025/1014 L 0.97 (0.89-1,06)
10-19 years 134/141 —— 0.90 (0.71-1.15)
2003-2008
< 10 years 187/181 —— 1.00 (0.82-1.23)
Total 3116 /2743 O 1.08 (1.03-1.14)
|
0 1 2 3

Excess of cardiac deaths following right-  Excess of cardiac deaths following left-
sided breast cancer sided breast cancer




Radiotherapy and Oncology

journal homepage: www.thegreenjournal.com

Breast radiotherapy
Volumetric modulated arc therapy and breath-hold in image-guided
locoregional left-sided breast irradiation

Sarah 0.S. Osman, Sandra Hol, Philip M. Poortmans, Marion Essers

Department of Radiation Oncology, Institure Verbeeten, Tilburg The Netherlands

4 treatment techniques were
compared in 13 patients



Structure Parameter 3D-CRT 3D-CRT VMAT VMAT
B vmDIBH B vmDIBH

sMU 589 (559-618) 594 (564-624) 682 (649-732) 549 (528-569)
PTV Volume 812(524-1191) 786 (527-1156) 812(524-1191) 786 (527~-1156)

Vs (%) 953 +25 (89.3-983) 95.3 + 2.7 (90.3-98.3) 954 +1.2(94.0-98.1) 96.0 + 1.5 (93.6-99.1)

Dix (%) 1166+ 44 117.3+44 1114432 111.2+24

Cl 0.4+0.1 (0.3-0.6) 04+0.1 (03-05) 0.7+0.1(0.6-0.8) 0.7 +0.1 (0.6-0.8)
IMN Vosx (%) 892 +7.7 (762-995) 933 +53 (85.5-100) 98.8 + 1.8 (95.0-100) 99,1 + 1.6 (95.0-100)
Periclav Voss (%) 972 +3.8 (87.7-100) 978+44 (87.1-100 98.7 + 2.0 (94.6-100) 99.2 + 1.4 (96.2-100)
Heart Viocy (%) 128 +7.7 (26-23.7) 49 +4.7 (0.0-1486) 1.0+ 1.2(0-42) 05+09 (00-28
E— -y

Vaocy (%) 166 £7.2 (6.7- 294 79+7.3(0.3-25.9) 3.9+25(00-7 2.1 £2.4(00-6.8)

Vscy (%) 39.1 £14.0(14.2-¢ 243+15.0(7.8-61.0) 336+163 m-.s /0.3‘ 187+ 11.1(7.7-43.7

Vagy (%) 8132920347603 4231 13.7(20.0-70.8) 87.1 £ 13.5(52.7-100) 68.3+11.4(512-87.2

D ssean (GY)

IL lung Volume

CL lung Vaocy (3
Voo (%)

D e (GVY)

Lungs Volume
Vaocy |
Dysesn (GY)
CL breast Gy |

D (Gy)

Non-target tissue Vscy (%)
D e (GY)

9022.2(4.1-12.8)

132003 N lk 40
—_—

T

442 +£9.1 (312-57.1

694 £168 (426-95.6
190+£35(133-238)

00200 (00)
0000000

04201 (03-04

2811(1990-3864)
20.12£39(134-272)
8.7+£15(6.1-11.3)
04:07(00-2.2)
1.621.9(0.0-54)
56+£58(0.1-207)
07204 (0.1-1.4)
214 +43 (146-292)
60208 (48-76)

20=x2.1(2.0-89)

2009 (1292-2853)
38.7+£6.7 (25.8-51.2)

655+13.3(45.0-94.2)
71224(13.0-219

0.0 0.0 (0.0)
0.1x0.2 (00-09)
04+0.1(02-0.7)

4438 (3167-6066)
173+£23(12.7-209
78 +08 (6.2-9.0)

06210(00-2.5)
1.7 22.2(0.0-60)
58 £6.1(0.1-21.4)
07206 (02-1.7)

209+43(159-30.7
6.0+06 (53-7.0)

28+16(2.7-84)

1238 (810-1840)
279+ 115(11.4-550)
675136 (420-92.7)
140 +34(8.4-21.3)

+

02+04(00-1.6)
178+ 136 (572572 7)
34+ 1.2(22-6.9)
2811(1990-3864)
124 +52(54-26.2)
83+18(55-122
01+01(00-04)
129+ 7.4(1.8-24.0)
ST 31248 (130-820)
28+09(1.3-39)
282 *65(95 }3
59+ 1.2(25-6.9)

41 +1.4(2.6-65)

2009 (1292-2853)
265+£89 (16.1-44.0)
66.2+106(504-865)
133431 (96-188)
00200(00-0.1)
1.226.7 (12-276)
26206 (1.5-3.6)

I+

4439 (3167-6066)
11,6239 (73-195)
75+1.4(55-100)

0.1+0.1 (0,0-03)
10.3 + 6.4 (1,0-18.0)
407 + 28.2 (8.7-88.9)
25+1.0(1.0-3.7)

285:.4" 23.2-345
58 +06 (49-6.7




vl
4|

s

4T

-






s 0.0




[9%] SLWNIOA NIINIG 1030 JO ONEY

wl
'vlw
3
m“, {
} 7
¥ 1
]
]
s.
m
f
’
g
m f
A '
i :
o~
m.h 7
: 7
b )
| 1
|
7
g :
f yJ
- f
: /
’ \
|
“w
3
~
L
|
mﬁ
| ya A
ﬁ 2 /
= \ﬁl
] *
sn
g z
m — wnL
_ - V\\ -
\‘ N\
[ — ILUWI.[\RN _
=]

100

70

Relagve dose (%) 5°

30



Randomised trial of standard 2D radiotherapy (RT) versus
intensity modulated radiotherapy (IMRT) in patients
prescribed breast radiotherapy

Ellen Donovan?, Natalie Bleakley®, Erica Denholm®, Phil Evans®, Lone Gothard®,
Jane Hanson®, Clare Peckitt®, Stephanie Reise?, Gill Ross?, Grace Sharp®,
Richard Symonds-Tayler?, Diana Tait®, John Yarnold“",
on behalf of the Breast Technology Group

Radiotherapy and Oncology 82 (2007) 254264

Table 2
Percent of breast volume receiving dose >105% prescribed, based on data from 190 patients for whom DVH data were accessible

Percentage volume of breast Standard (2D) n= 145 IMRT (3D) n= 145
receiving >105% of prescribed dose

Number of patients Percentage (%) Number of patients Percentage (%)
<1% 134 92.4 27 18.6
>1% and <5% 35 24.1 16 11.0
>5% and <10% 32 22.1 9 6.2
>10% and <15% 29 20.0 2 1.4
>15% and <20% 17 11.7 0 0.0
>20% 21 14.5 0 0.0

The dosimetric parameter used is the percentage volume of the breast receiving 105% of the prescribed dose for each patient. The minimum
volume is defined at 1%. The data are banded into five further volume categories.



Randomised trial of standard 2D radiotherapy (RT) versus
intensity modulated radiotherapy (IMRT) in patients
prescribed breast radiotherapy

Ellen Donovan?, Natalie Bleakley®, Erica Denholm®, Phil Evans®, Lone Gothard®,
Jane Hanson®, Clare Peckitt®, Stephanie Reise?, Gill Ross?, Grace Sharp®,

on behalf of the Breast Technology Group

Richard Symonds-Tayler®, Diana Tait®, John Yarnold“",

Radiotherapy and Oncology 82 (2007) 254264

Table 5

Proportion of patients with any clinician-assessed breast induration (a little, quite a bit or very much) within number of assessments

performed according to randomisation arm, standard 2D dosimetry or 3D intensity modulated radiotherapy (IMRT)

Year 2 assessment

Standard 2D

Year 5 assessment

Standard 2D

P-value (from GEE)

IMRT 3D IMRT 3D
Centre of the breast 33/122 (27%) 19/117 (16%) 37/117 (32%) 25/118 (21%) 0.02
Pectoral fold 32/119 (27%) 13/113 (12%) 34/118 (29%) 26/119 (22%) 0.006
Inframammary fold 35/121 (29%) 18/113 (16%) 28/116 (24%) 20/117 (17%) 0.009
Boost site 65/120 (54%) 44/118 (37%) 70/114 (61%) 43/115 (37%) <0.001
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JOURNAL OF CLINICAL ONCOLOGY ORIGINAL REPORT

A Multicenter Randomized Trial of Breast Intensity-
Modulated Radiation Therapy to Reduce Acute
Radiation Dermatitis

Jean-Philippe Pignol, Ivo Olivotto, Eileen Rakovitch, Sandra Gardner, Katharina Sixel, Wayne Beckham,
Thi Trinh Thuc Vu, Pauline Truong, Ida Ackerman, and Lawrence Paszat

Table 2. x* Analysis Between the True Arms

Standard

BIMRT (%) RT* (%)

End Point (n = 170) (n = 161)
Skin toxicity grade 3-4 (NCI CTC 2.0) 27.1 36.7
Moist desquamation, all breast 31.2 478

Moist desquamation, inframammary 26.5 43.5
crease

Pain grade 2-4 (NCI CTC 2.0) 23. 25.5
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JOURNAL OF CLINICAL ONCOLOGY ORIGINAL REPORT

A Multicenter Randomized Trial of Breast Intensity-
Modulated Radiation Therapy to Reduce Acute
Radiation Dermatitis

Jean-Philippe Pignol, Ivo Olivotto, Eileen Rakovitch, Sandra Gardner, Katharina Sixel, Wayne Beckham,
Thi Trinh Thuc Vu, Pauline Truong, Ida Ackerman, and Lawrence Paszat

Table 4. Logistic Multivariate Analysis for Moist Desquamation
Anywhere In the Breast

Factor Odds Ratio 95% ClI

BIMRT technique 0.418 0.232100.753

Breast size (per 100 cm”) 1.236 1.157 to 1.321
6-MV energies 1.299 0.733102.304
Vyro (0 v > 0%) 0.773 0.441 to0 1.355
Boost 1.162 0.677 to 1.993




Risk-adapted targeted intraoperative radiotherapy versus
whole-breast radiotherapy for breast cancer: 5-year results
for local control and overall survival from the TARGIT-A

randomised trial

Jayant S Vaidya, Frederik Wenz, Max Bulsara, Jeffrey S Tobias, David | Joseph, Mohammed Keshtgar, Henrik L Flyger, Samuele Massarut,
Michael Alvarado, Christobel Saunders, Wolfqang Eiermann, Marinos Metaxas, Elena Sperk, Marc Sutterlin, Douglas Brown, Laura Esserman,
Mario Roncadin, Alastair Thompson, John A Dewar, Helle M R Holtveg, Sr.:‘fﬁ Pigorsch, Mary Falzon, Eleanor Harris, April Matthews,

Chris Brew-Graves, Ingrid Potyka, Tammy Corica, Norman R Williams, Michael Baum, on behalf of the TARGIT trialists’ group

Lancet 2014; 383: 603-13




rd N
M‘-" MNTERNATIONAL SOCIETY of
INTRAOPERATIVE RADLATION THE RAFY

TARGIT-A RANDOMIZATION SCHEMA

External Beam Whole
Breast Irradiation

»45 years

» Unifocal IDC
»T1, T2<3.5cm R va.
»cNO

Targeted IORT*

* Post- patholgy discovery of predefined factors trigged the addition of EB-WBRT to IORT



Breast cancer patient suitable for breast-conserving therapy ’

ISIORT .

NTERNATIONAL SOCIETY of
INTRAOPERATIVE RADIATION THE RARY

I

PRE-PATHOLOGY
RANDOMIZATION | :

Wide local excision of prmary tumour pas definitive Wide local exasion of
SCH E MA sentinel node biopsy and/ or axillary dissection plus TARGI primary tumour p

definitive sentinel node

biopsy and/or axillary

dissection

; I l

Histopathology Histopathology Histopathology If necessary re-excision
shows no shows shows involved to achueve clear margins

adverse critena (a) invasive margins

lobular
carcinoma,
(b) extensive
mntrads (T.\I
component, or
() anadverse Re-excise to \ 4

cntenon® clear margins

Conventional course of
postoperative EBRT to the
whole breast with or

. 4 Y without tum
No further local Whole breast radiotherapy omitting Doost
treatment the tumour bed boost

our bed

h 4

-‘\r‘gm ant systemic treatment as approprate '-;(Jlli.]r follow up
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High risk post-pathology features should
trig the addition of EB-WBRT to IORT.

and must be pre-defined features !

e Lobular Histology
e EIC

e Positive Margins

o VI

e Gross N+
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A Local recurrence

10

—— TARGIT 23 events
—— EBRT 11 events

Log-rank p=0-042




C Death
104 —— TARGIT 37 events
—— EBRT 51 events

Log-rank p=0-099




Discussion points:

1. 5-year LF: 1.3% for EBRT vs. 3.3% for Targit,
p=0.04
the predetermined 2.5% non-
inferiority threshold was met...



Discussion points:

2. Only 20% of patients have a follow-up > 5

years.
Median follow-up of 2 years.

1. Statistical flaw
2. Majority of recurrence in low-risk

Luminal A patients will develop after 5
years



Discussion points:

3. Non breast cancer deaths

B Non-breast cancer deaths
TARGIT 17 events
— EBRT 35 events

Log-rank p=0-0086




Discussion points:

4. Pre- vs. Post-pathology

C postpathology, local recurrence
I Iy

A Prepathology, local recurrence
105

10 TARGIT 10 events

Log-rank p=0-31

v

Number at risk




Discussion points: T ——

5. Low-risk patients

TARGIT (1721)

Age (years

263
Pathological tumour size

2
Unkno\\ n l 94 1 l %
hovascular invasion

0 1307 83%

1-3 219

Unknown 152

ER -ve
ER Unknown
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Lumpectomy Plus Tamoxifen With or Without Irradiation
in Women Age 70 Years or Older With Early Breast Cancer:
Long-Term Follmx U p nt CALGB 9343

Kevin S. Hug thes, Lawuren A, S nap Jennifer R. Bellon, Constar '.'v' rrinqQone

yi McCormick, Hyman B rl .“l'«"nl'.. L. Smuth, (] A Hu
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The NEW ENGLAND
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Tamoxifen with or without Breast Irradiation in Women
50 Years of Age or Older with Early Breast Cancer
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Figure 4. Cumulative Incidence of Local Relapse among Women
with a Good Prognosis.

'n with a good Prognosis were defined as those with

receptor status
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Accelerated partial breast irradiation using intensity
modulated radiotherapy versus whole breast irradiation

5-year survival results of a phase 3 randomized trial

Lorenzo Livi

Icro Meattini, Livia Marrazzo, Stefania Pallotta, Gabriele Simontacchi, Calogero Saieva,
Vieri Scotti, Carla De Luca Cardillo, Paolo Bastiani, Jacopo Nori, Lorenzo Orzalesi,
Simonetta Bianchi

neear et Department of Radiotherapy-Oncology
uit’v‘i,,i',.-i':l’,?a Florence University

Careooi

Florence, Italy

This presentation is the intellectual property of the author
Contact at lorenzo.livi@unifi.it for permission to reprint and/or distribute
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PHASE 3 TRIAL DESIGN

ACCELERATED IMRT TO TREAT THE INDEX QUADRANT
30 Gy in 5 fractions (6 Gy/fr in 2 weeks)

versus

STANDARD WHOLE BREAST RADIOTHERAPY
50 Gy + boost 10 Gy in 30 fractions (2 Gy/fr in 6 weeks)

AFTER CONSERVING SURGERY IN HIGHLY SELECTED EARLY BREAST
CANCER PATIENTS

pT <25 mm
surgical margins > 5 mm
aged > 40 year

Livi et al, IJROBP, 2010

Contact at lorenzo.livi@unifi.it for permission to reprint and/or distribute
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Cumulative incidence of ipsilateral breast tumour recurrence
(intention-to-treat population)

0159 Loy rank benip-0 86
HRLI6(VESN CI0ZIE7E)

5-year IBTR rate 1,5% in the APBI and 1,4%in the WBI group
(log rank test p=0.86)

Contact at lorenzo.livi@unifi.it for permission to reprint and/or distribute



mailto:lorenzo.livi@unifi.it
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DEGLI STUDI

%) | FIRENZE

5-year event rate according to allocated group 7 popuiation)

Whole Breast | Partial Breast | Log-rank
(n=260) (n=260) p value
Total N % N %

Ipsilateral breast tumour recurrence| 6 3 1-4 3 155 0-86
Local relapse 3 3 1-4 0 0 0-11
New ipsilateral BC 3 0 0 3 129 0-063
Locoregional tumour recurrence 7 4 1-9 3 0-86

Contralateral breast tumour 10 7 32 3 16 0-31
Distant metastasis* 7 4 1-8 3 1-5 0-87

Total deaths 8 7 34 1 0-6 0-057
Breast cancer 4 3 1-6 1 0-6 0-40
Other cause R 4 1-8 0 0 0-065

*As first or secondary event.

Contact at lorenzo.livi@unifi.it for permission to reprint and/or distribute
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Conclusions:

Cultural improvements have bigger
impact than technological
Innovations.

Technological innovations allow for
improvements in knowledge.
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Grazie per 'attenzione !

marco.trovo@cro.it




