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Multidisciplinary Breast Cancer Course

Course aim:

» promoting an integrated approach to the management of breast
cancer

. individualise treatment approach based on tumour and patient-
related factors

-~ improving delivery of radiotherapy, starting from optimal
target volume definition

- interactive through the integration of lectures, clinical case
discussions and volume delineations

- multidisciplinary from evidence based medicine to the on-going
research
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Multidisciplinary Breast Cancer Course

Thank you all for your active contribution!

- Local organiser, Elisabeth Forde and her

team
- Teachers
- Contouring administrator
- ESTRO staff
- Participants
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Epidemiology of Breast Cancer:
Trends in Incidence and Mortality

Sarah Darby
Nuffield Department of Population Health
University of Oxford
United Kingdom
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Plan of talk

* Incidence of breast cancer

* Mortality from breast cancer

Note: This talk is mainly about how to think
about these concepts, rather than about facts.



What is incidence?

* Incidence: number of new cases arising in a given
time period in a specified population. Collected
routinely by cancer registries.

* Distinguish from prevalence: number of persons
in a specified population who have been
diagnosed with a disease, and who are still alive
on a particular date, eg cancer survivors

* Incidence rate: eg number of cases diagnosed per
100,000 persons per year.



Difference between Incidence and Incidence Rate

Annual
incidence,
ie number
of new
cases per
year

Female Breast Cancer (C50): 2012-2014, UK
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Cases per 100,000 per year (EASR)
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Female Breast Cancer Incidence Rates in Ireland, 1994-2003, by Age
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Data visualization tools that present current national estimates of cancer
incidence, mortality, and prevalence
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Incidence Rates of Female Breast Cancer, 2012
per 100,000 per year
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Female Breast Cancer Rates, 2012
per 100,000 per year
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Age standardisation

WHO World Standard Population Distribution (%)
* Age has a powerful influence on
. . . Age group % of population
cancer risk, so age standardisation — =
is necessary when comparing 59 8.69
. o o 10-14 8.60
several populations with different 1510 647
age structures 20-24 8.22
25-29 7.93
30-34 7.61
] ] 35-39 7.15
* An age-standardised rate (ASR) is 40-44 6.59
the rate that a population would ;‘g;‘j ;32‘7‘
have if it had a standard age 55-59 4.55
structure, eg WHO World Standard o S
Population 70-74 2.21
75-79 1.52
80-84 0.91
85-89 0.44
90-94 0.15
95-99 0.04
100+ 0.005
Total 100




Difference between Incidence and Incidence Rate

Annual
incidence,
ie number
of new
cases per
year

Age-standardised rates can be compared between different countries
and over different time-periods

Female Breast Cancer (C50): 2012-2014, UK
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Incidence Rates of Female Breast Cancer, 2012, by country
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Factors Influencing Cancer Rates

* Incidence:
— Underlying disease rate
— Earlier diagnosis via screening
— Earlier diagnosis outside formal screening programme
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Incidence Rate of Breast Cancer UK, 1979-2012, by Age
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Incidence Rate of Breast Cancer UK, 1979-2012, by Age

2001: screening
introduced, ages 65-69

1988: screening
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Invasive Breast Cancer (C50)
Proportion of Cases Diagnosed at Each Stage, England, All Ages, 2014
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Invasive Breast Cancer (C50)
Incidence Rates by Deprivation Quintile, England, 2006-2010
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Factors Influencing Cancer Rates

* Incidence:
— Underlying disease rate
— Earlier diagnosis via screening
— Earlier diagnosis outside formal screening programme

e Survival
— Efficacy, availability, and uptake of treatment
— Earlier diagnosis via screening
— Earlier diagnosis outside formal screening programme

19



Breast Cancer (C50): 1971-2011
Age-Standardised Ten-Year Net Survival, England and Wales
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Breast Cancer (C50): 1993-2014
European Age-Standardised Incidence Rates per 100,000 Population, by Age, Males, UK
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Conclusions for Breast Cancer Incidence

Female breast cancer incidence rates have been
Increasing in recent years in most countries

Some of this increase might be avoided in the future by
changes in lifestyle

But some of the increase is due to formal screening
programmes, and some may be due to earlier diagnosis
outside formal screening programmes

This makes trends and comparisons of breast cancer
incidence rates and survival hard to interpret



Mortality from Breast Cancer



Mortality from Breast Cancer

* Unlike comparisons of survival, comparisons of
mortality rates are not distorted by variations
screening programmes and earlier diagnosis.

* Trends and comparisons of breast cancer
mortality rates are therefore easier to interpret
than incidence rates

* They will reflect:
— Underlying disease rates
— Biological impact of early diagnosis, without distortion
— Efficacy, availability, and uptake of treatment



Breast Cancer (C50): 1971-2014
Mortality Rates per 100,000 Population, by Age, Females, UK
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Data visualization tools that present current national estimates of cancer
incidence, mortality, and prevalence
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Mortality Rates for Female Breast Cancer, 2012
per 100,000 per year
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Female Breast Cancer Rates, 2012
per 100,000 per year
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Mortality Rates for Female Breast Cancer, 2012, by Country
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Conclusions for Breast Cancer Mortality

* Breast cancer mortality rates have been decreasing in
Western Europe, USA, and Australia for about 20 years.

 More recently they started to decrease in countries of the
former Eastern Europe (eg Slovakia) and Israel

 These decreases are attributed partly to earlier diagnosis,
but mainly to more effective treatment

* |In some countries, including Singapore and Costa Rica,
breast cancer mortality rates have remained stable and in
some, including Japan, South Korea they are still increasing.

* This suggests that changes in lifestyle are more important
in these countries than earlier diagnosis and more effective

treatment



and now for some facts
... See part 2



Trends in Mortality from Breast
Cancer for each Country
for the Students on the Course
(except Turkey and Morocco)



Each of the following graphs shows
the trend over time in the breast
cancer death rate

 |eft axis: age-standardised death rate
* right axis: cumulative 35 year risk
* bottom axis: calendar year

The vertical axes are the same on each
graph

So graphs are all comparable with each
other



UNITED KINGDOM 1950-2014:
Breast cancer mortality at ages 35-69
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DENMARK 1951-2014:
Breast cancer mortality at ages 35-69
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NETHERLANDS 1950-2014:
Breast cancer mortality at ages 35-69
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NEW ZEALAND 1950-2012:
Breast cancer mortality at ages 35-69

35-year
risk
. 1 2.5%
8 704
0
E H H
S 604 f 2.0%
(- : : B
g : :
(7))
o 50+
(@)
© 11.5%
c
GE) 40~
e
2 :
8 30+ 11.0%
o : :
S
j 20~
Q 10.5%
©
E 10'
o
0%

O 0 0

v 1 v I v 1 v I v | v |
1950 1960 1970 1980 1990 2000 2010
*Mean of annual rates in the seven Source: WHO mortality &

component 5—-year age groups UN population estimates



CANADA 1950-2012:
Breast cancer mortality at ages 35-69
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SWITZERLAND 1951-2013:
Breast cancer mortality at ages 35-69
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BELGIUM 1954-2014:
Breast cancer mortality at ages 35-69
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AUSTRALIA 1950-2014:
Breast cancer mortality at ages 35-69
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UNITED STATES 1950-2014:
Breast cancer mortality at ages 35-69

35—year
risk
- (0)
X 70 - 2.5%
)
R
2
g8}
I -2.0%
L
wn
)
(@))
©
= - 1.5%
b
=
2
g - - 1.0%
o
S
— 204
% - 0.5%
P 10 4
©
&)
= 0 ' I ' | ' I ' | ' I ' I 0%
1950 1960 1970 1980 1990 2000 2010
*Mean of annual rates in the seven Source: WHO mortality &

component 5-year age groups UN population estimates



IRELAND 1950-2013:
Breast cancer mortality at ages 35-69
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SWEDEN 1951-2014:
Breast cancer mortality at ages 35-69
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GERMANY 1955-2014:
Breast cancer mortality at ages 35-69
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ITALY 1951-2012:
Breast cancer mortality at ages 35-69
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BULGARIA 1964-2013:
Breast cancer mortality at ages 35-69
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SLOVENIA 1960-2014:
Breast cancer mortality at ages 35-69
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ESTONIA 1959-2014:
Breast cancer mortality at ages 35-69
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GREECE 1955-2014:
Breast cancer mortality at ages 35-69
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POLAND 1959-2014:
Breast cancer mortality at ages 35-69
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ROMANIA 1959-2014:
Breast cancer mortality at ages 35-69
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SPAIN 1951-2014:
Breast cancer mortality at ages 35-69

35—year
risk
X -2.5%
3 70-
A2
=
© 60
2 L2 0%
©
(0)p]
o 504
&
= - 1.5%
O 404
-
=
g 30- L 1.0%
o
S
— 204
g L 05%
c 10 -
§ " H H
a) 0 : : 0%

v | v | v | v 1 v 1 v 1
1950 1960 1970 1980 1990 2000 2010
*Mean of annual rates in the seven Source: WHO mortality &
component 5—-year age groups UN population estimates



ISRAEL 1975-2012:
Breast cancer mortality at ages 35-69
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The end
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Plan of talk
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 EBCTCG Meta-analysis of radiotherapy after
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* Analyses of any, local and distant recurrence



Why do we need randomized trials?

* |n clinical practice, the patients who receive a
treatment differ in many respects from those who
do not

* So, if we compare outcomes in patients who
did/did not receive a treatment, there will be
many factors that differ between the two groups

* The only way to obtain reliable comparisons of the
effects of medical treatments is to randomize



Why do we need meta-analyses? -1

 Trials that have extreme results will tend to
receive more attention than trials with
moderate results

* So meta-analyses putting together the
information from all the relevant trials are

needed to gain a balanced view of the
evidence



Why do we need meta-analyses? -2

* As breast cancer is common, even small
improvements in survival avoid many deaths

* Individual trials are often not big enough to detect
small differences in survival reliably

* Meta-analyses bring together information on large
numbers of women so that small differences that
would save many lives can be detected reliably



Plan of talk

* Introduction

 EBCTCG Meta-analysis of radiotherapy after
breast-conserving surgery

* Analyses of any, local and distant recurrence



Early Breast Cancer Trialists’
Collaborative Group (EBCTCG)

So as not to miss any MODERATE
differences in long-term survival,
the world’s trialists have shared their
individual patient data every 5 years since 1985

1985, 1990, 1995, 2000, 2005, 2010



EBCTCG Collaborating Trialists

ACETBC, Tokyo, Japan—O Abe, R Abe, K Enomoto, K Kikuchi, H Koy HMasuda, Y N K Sakai, K Sugimachi, T Tominaga, J Uchino, M Yoshida, Addenbrooke's Hospital, Cambridge, UK-—J L Haybittle. ATLAS Trial
Collaborative Study Group, Oxford, UK—V Collett, C Davies, J Sayer. Auckland Breast Cancer Study Group, New Zeatand—V J Harvey, TM Holdavay, R G Kay, B H Mason. Australlan-New Zealand Breast Cancer Trials Group,
Sydney, Australia—J F Forbes, N Wikcken, Austrian Breast Cancer Study Group, Vienna, Austria—P Dubsky, H Fohler, M Fidrik, M Gnant, R Gred, R Jakesz, W Krasny, E Kubista, A Lang, C Marth, C Menzel, M Mittiboeck, B
Miineritsch, S Poestiberger, R Poetter, E Rueckiinger, H Samonigg, W Schippinger, G Steger, M Stierer, S Taucher, J Thaler, J Tschmeltsch, wmum.smwmc«m Glasgow, UK—P Canney, H M A Yosal,
Belgion Adjuvant Breast Cancer Project, Liége, Belgum-—C Focan. Berlin-Buch Akademie der Wis haften, G y—U Peek. Bir ham G | He I, UK—G D Oates, J Powell. Bordeaux Institut Bergonié, France—
M Durand, L Mauriac. Bordet Institute, Brussels, Belgium-—A Di Leo, S Dolci, M J Piccant. Bradford Royal Infirmary, UK--MBMuood DP-M JJ Price. Bvoutc:noatsmof&oupoflhem:owgc:macom
Limburg, Nethertands—P S G J Hupperets. British Columbia Cancer Agency, Vancouver, Canada—S Jackson, J Ragaz. Cancer and Leukemia Group B, Washington, DC, USA--D Berry, G Broadvwater, C Cirrincione, H Muss, L
Norton, R B Weiss, Cancer Care Ontario, Canada-H T Abu-Zahr, Cancer Research Centre of the Russian Academy of Medical Sci M Russia—8 M Portnoj, Cancer Research UK, London, UK—M Baum, J

Cuzu:k M Dowsett, J Houghton, D Riley, Cardilf Trialists Group, UK—R € Mansel. Case Wostern Reserve University, Otwcbnd OH, USA—N H Gordon. Contral Oncology Group, Mivaukee, WI, USA—H L Davis. Contro

Cl R d, Toul France—A Beatrice, J Mibura, A Naja. Centre Léon-Bérard, Lyon, France—Y Lehingue, P Romestaing. Centre Paul Lamarque, Montpeller, France—J) B Duboss. Centre Regional Frangols Baclesse,
Caen, Franco—TDolnzbv JMace Lesoc’h. Centre René Huguenin, Paris, St Cloud, France—P Ramber. Chartes University, Prague, Czech Republic—L Petruzelka, O Pritylova. Chetenham General Hosptal, UK—J R Owen.
Chemo NO Trial Group, Germany —N Harbeck, F Janicke, C Metsner. Chicago University, IL, USA—P Meier. Christie Hospdal and Holtt Radium Institute, Manch , UK—A Howveell, R Swindell. Cinical Triad Service Unit,
Oxford, UK (i.e. EBCTCG Secretaniat)-M Charke, R Coling, C Correa, S Darby, C Davies, P Elphinst VEvans, JG dw R Gray, C Harwood, D Hemans, C hu;Sm.EMnm.th.Tmh.RPm.J
Sayer, C Taylor, Y Wang. Coimbra Instiito de Oncologa, Porugal-—J Albano, C F de Olveirn, H Gervisio, J Gorditho. Copenh Radium Centro, D th—H Joh H T Mouridsen, Dana-Farber Cancer Institute,
Boston, MA, USA—D Hayes, R S Geiman, J R Harris, | C Henderson, C L Shapiro, E Winer, Danish Breast Cancer Cooperati Gtoup. h D rk—P Christi 8 Ejlortsen, M Eveortz Kvistgaard, H T Mouridsen,
S Moller, M Ovorgaard. Danish Cancer Registry, Copenty D k—8 G T Palshol. Disseldod University, Gonmm—HJTmnwsch Dutch Working Party for Autclogous Bone M T lant in Solid
Tumours, Groaingen, Nethertands—O Daleslo, EGEdonn.SRodanhw H van Tinteren. Eastern Cooperative Oncology Group, Boston, MA, USA—R L Comis, N E Davikison, RGmy N Robert, GS‘odoo D C Tormey, W
Wood. Edinburgh Breast Unit, UK—D Cameron, U Chetty, P Forrest, W Jack. Elim MHospital, Humm.emmny-dﬂoubach Erasmus MC/Daniel den Hoed Cancer Center, Rotterdam, Netherlands—J G M Kiijn, A D Treumiet-
Donker, WL J van Putten. Eurcpean Institute of Oncology, Milan, Italy—A Costa, U Vi 4, G Viake. European Organzation for Research and Treatment of Cancer, Brussels, Belgium—H Bartelink, C Legrand, E Rutgers, R
Sylvester, C J Hvan de Velde, J G H van Nes. Evanston Hosptal, IL, USA—M P Cunningham. Fax Chasa Cancer Centre, Philadelphia, PA, USA—L J Goldstein. French Aduvant Study Group (GFEA), Guyancoun, France—J
Bonneterre, P Fargeot, P Fumoleau, P Kerbrat, M Namer. German Adjuvant Breast Geoup (GABG), Frankfunt, Ger y—W Jonat, M Kauf M Sch cher, G von Minckwitz. G Breast Cancer Study Group (BMFT),
Freiburg, Germany -G Bastert, H Rauschecker, R Sauer, W Sauverbrei, A Schauver, M Sch her. Ghont University Hospital, Belgium-—A de Schryver, LVnhoL GIVIO Intecdisciplinary Group for Cancer Care Evaluation,
Chioti, Italy— M Belfigho, A Nicolucci, F Pollegrini, M Sacco, M Valentini, Glasgow Victoria Infirmary, UK-—CSMnkdb D C Smith, S Stallard. Gruppo Oncologico Clinico Cooperativo del Nord Est, Aviano, ltaly—E Galligioni
Gruppo Ricerca Ormono Chemio Terapa Adwvante (GROCTA), Genova, Naly—F Boccardo, A Rubagotti, Groote Schuur Hospital, Capo Towan, SoumNma—OMDom C A Gudgeon, A Hacking, E Murray, E Panieri
Guadalajara Hospltal de 20 Noviembre, Mexico—A Erazo, J Y Medina. Gunma University, Japan—M lzuo, Y Morishita, H Takel. Guy’s Hospdtal, London, UK—! S Featiman, J L Hayward, R D Rubens, D Skilon. Heldelberg
University |, Garmany—H Scheurlen. Heidelberg University |1, Garmany—M Kaufmann, H C Sohn. Hellenic Cooperative Oncology Group, Athens, Greece—U Dafni, G Fountzilas. Helsinki Deaconess Medical Centre, Finland —P
Kiafstrom. Helsinki University, Finland—C Blomqgvist, T Saarto. Innsbruck University, Austria—R Margreder, Instilut Curle, Paris, France—8 Asselain, R J Salmon, J R Vilcog. Institut Gustave-Roussy, Patis, France—R
Arrlagada, C Hill, A Laplanche, M G La, M Spseimann. Integraal Kankercentrum, Amsterdam, Netherlands—.J Benraadt, M Kool, A O van de Velde, J A van Dongen, J B Vermorken. International Breast Cancer Study Group
(Ludvag), Bern, Switzerland-—-M Castigione, F Cavalli, A Coates, J Collins, J Forbes, R D Gelber, A Goldhirsch, J Lindtner, K N Price, V Raina, C M Rudenstam, H J Senn. Intemational Collaborative Cancer Group, Chasing
Cross Hospital, London, UK—J M Biss, C E D Chilvers, R C Coombes, E Hall, M Marty, k tional Drug Develop Institute, Louvain-la-Neuve, Belg M Buyse. | tional TABLE Study Group, Berlin, Germany—K
Possinger, P Schmid, M Unich, D Wallwiener. Israel NSABC, Tel Aviv, Israel—R Borovik, G Brufman, H Hayat, E Robinson, N YaakHahoshen, Istituto Nazionale per la Ricerca sul Cancro, Genova, ltaly—P Bruzzi, E Montanaro,
R Rosso, M R Sertol, M Venturini, Isteuto Nazionale per ko Studio @ la Cura dei Tumori, Milan, Raly—G Bonadonna, T Camerini, G De Palo, M G Di Mauro, F Formelk, P Valagussa, Istituto Oncologico Romagnolo, Forli, taly—D
Amadori. Hakan Cooperative Chemo-Radio-Surgical Group, Bologna, Italy— A Martonl, F Pannuti. Halian Oncology Group for Clinical Research, Parma, ltaly— R Camisa, G Cocoonl, A Colozza, S Gorl. Japan Clinical
Group-8reast Cancer Study Group, Matsuyama, Japan—X Aogi, S Takashima. Japanese Foundation for Multidiscipiinary Treatment of Cancer, Tokyo, Japan—O Abe, T lkeda, K Inokuchi, K Kikuchi, K Sawa. Kawasaki Medical
School, Japan—H Sonoo. Krakow institute of Oncology, Poland—-S K loweki, J Skoly ki. K to University Group, Japan—M Ogawa, J Yamashita. Leuven Akademisch Ziekenhuis, Gasthuisberg, Belglum—R
Christisens, P Neven, R Paridaens, W Van den Bogaert. Marseilie Laboratoire de Cancérologie Biclogique APM, France—P Martin, S Romain. Memorial Sloan-Kellering Cancer Center, New York, NY, USA—T Hakes, CA
Hudis, L Norton, R Wittes, Metaxas Momorial Cancer Hospaal, Athens, Greece-—G Giokas, D Kondylis, B Lissaios. Mexican National Medical Centre, Moxi ley Mexico-R de la Huerta, M G Sainz, National Cancer Institute,
Bethesda, MD, USA—R Alemus, K Camphausen, K Covan, D Danforth, A Lichter, M Lippman, J O'Shaughnessy, L J Pierce, S Stei D Vi JAZuj LNmndCuwlmmBanllaly—APamdlo MDol.ons
F Schittui. National Cancer Institute of Canada Clinical Trials Group, Kingston, Ontario, Canada—J W Chapman, P E Goss, M N Levine, JDMyIa.JI.Po!or K | Pritchard, L E Shepherd, D Tu, T Whelan, B Zee, Nati

Kyushu Cancer Center, Japan—Y Nomura, National Surgical Adjuvant Breast and Bovwl Project (NSABP), Pittsburgh, PA, USA—S Anderson, G Bass, A Brovn, J Bryant (doeoeud) J Costantino, J Dignam, B Fisher, C Geyer,
S Palk, C Rodmond, S Wieand, N Wolmark. Nolvadex Adjuvant Trial Organisation, London, UK—M Baum, | M Jackson (deceased), M K Pakmer, North Central Cancer Treatment Group, Mayo Clinic, Rochester, MN, USA—E
Peraz, J N Ingle, V J Suman, North Sweden Breast Cancer Group, Umea, Sweden—N O Bengtsson, H Jonsson, L G Larsson. North-Western British Surgeons, Manchester, UK—J P Lythgoe, R Svanded. Northwick Park
Hospital, London, UK—M Kissin. Norvegian Breast Cancer Group, Oslo, Norvway—B Erikstein, E Hannisdal, A B Jacobsen, J E Varhaug. Norwegian Radium Hospdal, Oslo, Novay—B Erfstein, S Gundersen, M Haver-Jansan,
H Host, A B Jacobsen, R Nissen-Meyer, Noltingham Ciy Hospital, UK.—-R W Blamey, A K Mitchell, D A L Morgan, J F R Robertson. Oncofrance, Paris, France—M Di Palma, G Mathé, J L Misset. Ontario Clinical Oncology
Group, Hamilton, Canada—R M Clark, M Levine, K | Pritchard, T Wholan. Osaka City University, Japan—K Mofi Osaka National Hospital, Japan—K Sawa, Y Takatsuka, Churchill Hospital, Oxford, UK—E Crossley, A
Harris, D Tabot, M Taylor, Parma Hospital, taly—G C I, B di Blasio, Petrov Research Institute of Oncology. St Petersburg, Russia—V Ivanov, V Semiglazov. Piedmont Oncology Association, Winston-Salemn, NC, USA—J
Brockschmidt, M R Cooper, Prefectural Hospital, Oita, Japan—H Ueo. Pretoria University, South Africa—C | Falkson, Royal Marsden Hospital, Insttite of Cancer Research, London, UK—R AMern, S Ashley, T J Powdes, | E
Smith, J R Yamold, St George's Hospital, London, UK—J C Gazet. St Luke’s Hospital, Dublin, Ireland—N Corcoran, SudthmowaowlﬂAMbo Cagliar, Sardinla—N Deshpande, L di Martino. SASIB Intarnational
Triaksts, Cape Town, South Africa—#P Douglas, A Hacking, M Hest, A Lindtner, G Notter. Saskatchovan Cancer F Regina, Canada—A J S Bryant, G M Ewing, L A Firth, J L Krushen-Kosloski, Scandinavian Adjuvant
Chemotherapy Study Group, Oslo, Norway—R Nissen-Meyer. Scottish Cancer Therapy Network, Edinburgh, U(——LFostor W D George, H J Stewart, P Stroner. South Sweden Breast Cancer Group, Lund, Sweden—P
Malmstrém, T R Moller, S Rydén, | Tengrup, L Tenmvall-Nittby. South-East Sweden Breast Cancer Group, Linkdpi den—J Carsk .M Dufmats, T Hatschek, B Nordensigold, M Stderberg. South-Eastern Cancer
Study Group and Alabama Breast Cancer Project, Bemingham, AL, USA—J T Carpenter. smmo:mbgy&oup.Sanleo TX, USA-K Albain, W Barlow, J Crowdey, S Green, S Martino, C K Osborne, P M Ravdin.
Southampton Oncology Centre, UK-—N Murray, G T Royle. Stockholm Breast Cancer Study Group, Sweden—U Glas, U J L E Rulqvisd, T Singnomiciao, A Wallgren. Swiss Group for Clinical Cancer Research (SAKK),
Born, and OSAKO, St Gallen, Swtzedand—M Castiglione, A Goldhirsch, R Maibach, H J Senn, B Thiidimann. Tel Aviv University, lsracl—H Brenner, A Hercborgs, Tokyo Cancer Institute Mospital, Japan—M Yoshimoto,
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“Effect of radiotherapy after breast-conserving surgery on
10-year recurrence and 15-year breast cancer death:
meta-analysis of individual patient data for 10 801
women in 17 randomised trials”

Early Breast Cancer Trialists’ Collaborative Group (EBCTCG)

Lancet 2011; 378: 1707-60



Trials of Radiotherapy after

Breast Conserving Surgery (BCS £ RT )
EBCTCG, Lancet 2011; 378: 1/07-60

* Eligibility
— Trials of radiotherapy (RT) versus same surgery but no RT

— Began before 2000
— RT to conserved breast

* Included
— 10 801 women in 17 trials
— Follow-up to 2006 (median 9.5 years per woman)
— Hormonal therapy in both trials arms for 43% of women
— RT to regional nodes in some trials

Lancet 2011



Randomised trials of radiotherapy
following breast-conserving surgery (BCS * RT)

No of
trials Years Median
. : No of
Trial category started trials follow-up
women
before started (years)
2000
A. Lump: orig 6 1976-86 4400 12
B.>Lump 4 1981-91 2400 12
C. Lump: low risk 7 1989-96 4000 7

All women 17 10,800 10

Lancet 2011



Effect of RT after BCS on recurrence,
breast cancer mortality and all-cause mortality

Any first recurrence

N

X

%
080 1
o 10-y gain 15-7% (sE 1-0)
9 50 Logrank 2p < 0-00001 |
g
o 40 BCS
= 35:0%
&= 30 256
>
<
20 19-3%
BCS+RT
10 + 126
0 L s L
0 o 10 15 years

Breast cancer mortality

/L

N

%

60 | ]
£ 15-y gain 3-8% (st 1-1)
{-_-; 50 | Logrank 2p = 0-00005 |
E 40
= 40 |
e
830 BCS |
' 25:2%
20 17.2 21-4% -
o BCS+RT

10 L 14.2

0 . - ;
0 5 10 15 years

Any death
(7] £ (3 = 2]
o o o o

N
o

10 |

o
o~

\

Data from 10,801 women in 17 trials starting before 2000

Any death

15-y gain 3:0% (SE 1-2) |

Logrank 2p = 0-03

BCS
37-6% |

34-6%
BCS+RT
0 5 10 15 years
12

Lancet, 2011



Current questions in RT after BCS

* |s absolute benefit from RT greater for some
groups of women than for others?

* Do all women need RT?

» Relationship between effects of RT on
recurrence and on breast cancer death?

Lancet, 2011



Effect of RT after BCS on recurrence and breast

cancer mortality in pN+ women
1050 pN+ women
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Most trials in pN+ included chemotherapy (usually CMF) in both trial arms
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Effect of RT after BCS on recurrence and breast

cancer mortality in pN+ women
1050 pN+ women
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Most trials in pN+ included chemotherapy (usually CMF) in both trial arms

These data suggest that most/all pN+ women need RT after BCS
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Effect of RT after BCS on recurrence and breast
cancer mortality in pNO women.

7287 pNO women

Any first recurrence Breast cancer mortality
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Effect of RT after BCS on recurrence and breast
cancer mortality in pNO women.

7287 pNO women

Any first recurrence
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Effect of RT after BCS on recurrence and breast
cancer mortality in pNO women.

Ratio of annual event rates

BCS+RT : BCS

(a) Entry age

Age < 40 —_7
Age 40-49 n—
Age 50-59 -
Age 60-69 -
Age 70+ S

(b) Tumour grade

Low -
Intermediate -
High -

(c) Tumour size
1-20mm(T1) =

0-49 (0-32-0-76)
0-44 (0-33-0-58)
0-47 (0-36-0-61)
0-45 (0-35-0-59)

0.45 (0-28-0.72)

0-43 (0-29-0-65)
0.47 (0-35-0-63)

0-43 (0-32-0-58)

0-42 (0.36-0.50)

21 - 50 mm (T2) ‘+ 0-50 (0-37-0-66)
i
6 0L5 10 1l5 2L0
BCS+RT better ‘ BCS+RT worse
Treatment effect 2p < 0.00001

- 99% BCS: breast conserving surgery, RT: radiotherapy

Proportional benefit of RT
after BCS similar across
categories of age, tumour
grade and tumour size.

Lancet, 2011



Effect of RT after BCS on recurrence in pNO women
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Absolute benefit of RT after
BCS varies substantially
across categories of age.

Same goes for other factors,
eg grade, tumour size. Need
to consider all factors at

once.
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Absolute 10-year risk (%) of recurrence after BCS in pNO:

dependence on factors suggested by modelling
Black bars: BCS+RT, White bars: absolute gain from RT, Black+white bars: BCS only
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100 100
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Early Breast Cancer Trialists’ Collaborative Group (EBCTCG) Lancet 2011; 378: 1707-60



* We can classify pNO women into large (220%),
intermediate (10-19%), and lower (<10%)
predicted absolute 10-year recurrence benefit

 Then look to see what happens in these three
groups in terms of breast cancer mortality
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Absolute reduction in 15-year breast cancer mortality
versus 10-year reduction in recurrence
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Conclusions for RT after BCS

 Radiotherapy can reduce risks of recurrence and
of death from breast cancer

e |n these trials:

— Big absolute benefit in recurrence and breast cancer
mortality for pN+ and high-risk pNO

— Moderate absolute benefit in recurrence and possible
small benefit in mortality benefit for other pNO women

— No significant departure from “One-in-four” rule

Lancet 2011



Plan of talk

* Introduction

 EBCTCG Meta-analysis of radiotherapy after
breast-conserving surgery

e Analyses of any, local and distant recurrence

25
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Effect of RT after BCS on recurrence,
breast cancer mortality and all-cause mortality

Any first recurrence Breast cancer mortality Any death

X N
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i
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Data from 10,801 women in 17 trials starting before 2000

To reduce breast cancer mortality, RT must be reducing distant recurrence
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Type of first recurrence after BCS £ RT
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Validity of Estimates of Effect of Treatment on
Recurrence Rates

« Valid estimates of the causal effect of radiotherapy on
recurrence rates can only be made in terms of any recurrence.

« Valid estimates of the effect of radiotherapy on local
recurrence rates cannot be made — although many papers
claiming to do so have been published

« Valid estimates of the effect of radiotherapy on distant
recurrence rates can be made — but only if information on distant
recurrences occurring after any earlier local recurrence are
available, and these will be affected by the treatment given for the
local recurrence as well as the initial radiotherapy



The end
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CHEST WALL AFTER MASTECTOMY

(1)) ESTRO

institutCurie School
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Delineation of the thoracic wall

CTVp_thoraac wall

In mastectomy patients, radio-opaque wires should be posi
tioned around the —imaginary - original site of the breast and also
corresponding to the mastectomy scar. While the position of the
contra-lateral breast can be helpful for this if both arms are sym
metrically elevated, in general the surface of the CTVp_thoracic
wall is reduced by the surgical procedure following the pulling
on adjacent skin and subcutaneous tissue to close the defect after
removal of the breast. Therefore, careful palpation of the thoracic
wall while positioning the radio-opague markers .

ESTRO Consensus,
Radiother Oncol, 2015

X oo



Delineation of the thoracic wall

All borders of the CTV thoracic wall are usually considered to be
identical to the CTV breast.

In case of an extremely thin thoracic wall, omission of the first 5 mm
beneath the skin may result in no CTV at all.

In that case, do extend the CTV into the skin, and consequently use
bolus.

ESTRO Consensus,
Radiother Oncol, 2015

X oo



Delineation of the thoracic wall

« All borders of the CTV thoracic wall are usually considered to be
identical to the CTV breast.

* In case of an extremely thin thoracic wall, omission of the first 5 mm
beneath the skin may result in no CTV at all.

ESTRO Consensus,
Radiother Oncol, 2015
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Discussion:

Always include skin
and/or thoracic
wall in CTV ?

Ref: BreastCancer
Atlas RTOG

& ESTRO

School



Immediate breast reconstruction

The clinical target volume (CTV)was defined as the biologic entity that included the
remaining breast tissue at risk of microscopic disease (CTV1),

T

The volume between skin
and implant, the pectoral
muscle must be included

| Massabeau et al., Med Dosim 2012 P ESTRO
institutCurie Schoal
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Delineation of the CTV breast using CT:
CTV breast = “whole glandular breast tissue”

This target volume includes the total glandular breast tissue,
whose borders are often not clearly visible. To facilitate delinea-

rion, radio-opague markers may be placed around the breast for

CT-scanning, keeping in mind that these markers do not e Cessar-
iy represent the true borders of the CTVp_breast. '

ESTRO Consensus, Radiother Oncol, 2015

ESTRO
|ns|t|tutCur|e School



But: Large interobserver variation, especially at
cranial, posterior and medial borders- CT scan
Struikmans et al, R&0O 2005

Hurkmans et al, IJROBP 2001 & ESTRO



But: Large interobserver variation in breast and
lymph nodes
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Ensemble, prenons le cancer de vitesse. T-IFTE Erlrtllsh JDUH’TEF Df Radfo!ﬂg}-’, Jl'..l'lr}"' 2009



Li et al. JROBP 2008: Castro Pena, et al,
different institutions in USA Br J Radiol 2009
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Breast

Between Pectoral Muscle and 5 mm below the skin (dosimetric
considerations), within the space outlined by skin markers, that
showed the limits of the palpable breast tissue.

\ ESTRO Consensus, Radiother Oncol, 2015 & ESTRO

institut School

Ensemble, prenons le cancer de vitesse.



Breast

ESTRO Consensus, Radiother Oncol, 2015

! # ESTRO
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Ensemble, prenons le cancer de vitesse.



Breast

ESTRO Consensus, Radiother Oncol, 2015

f & ESTRO
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Ensemble, prenons le cancer de vitesse.



Helpful: Vessels

Medial:
<ipsilateral edge of the sternum

< vessels: rami mammarii (from

thoracica int)

Lateral:
< lateral side of the visible breast
contour

< vessel: thoracica lateralis

) & ESTRO

institutCurie " PN\ School

Ensemble, prenons le can:




Alternative techniques,
volumes definition
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...to avoid lung and heart irradiation

Fourquet A et al. Radiother Oncol, 1991

Campana F et al. Int J Radiation Oncology Biol Phys, 2005
Bollet MA et al. Br J Radiol, 2006

Kirova YK et al . Int J Radiation Oncology Biol Phys, 2008
Kirova et al, Radiother Oncol 2014

Bronsart et al, Radiother Oncol, 2017

O
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(A)

Volume definition

(B)

O

institutCurie
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Breast: Delineation in lateral position

(. Courtesy Dr Castro Pena & ESTRO
institutCurie School
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Prone

D) ESTRO

institutCurie School
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Memorial Sloan-Kettering, New York
Goodman et al Int J Radiation Oncology Biol Phys 2004

(D) ESTRO

institutCurie School



School

& ESTRO

Chira et al, Bio Med 2013

institutCurie
Ensemble, prenons le cancer de vitesse.



...then homework results and dosimetric
considerations...

D

institutCurie
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Local RT: chest wall and whole breast

Marianne Aznar

The Christie/University of Manchester
University of Oxford

Rigshospitalet, Denmark

With thanks to Mirjana Josipovic and Stine Korreman
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the“planning getvolumer

Why do we need to irradiate MORE than our clinical target volume ??

| CAN KILL YOU
WITH | PHYSICS

ESTR
' School O



» Theory/practice

» Dose homogeneity and concept of PTV (Sunday)
» Imaging guidance and surrogates (Monday)
» Dose to OARs, IMRT/VMAT and DIBH (Tuesday)

ESTRO
School




TREATMENT PLANNING CHALLENGE:
COVERAGE AND HOMOGENEITY

ESTRO
School




What are we trying to achieve ?

Coverage target :
* breast/chest wall

« regional nodes
« IMN?

Dose homogeneity within the target volume

Max dose to organs at risk (heart, lung, contralateral breast)

ESTRO
School




Isocentric half beam technique

=1]||{CMO016Y 0-50 - Treatment Approved - Sagittal - 230414 GAT lel




Example of constraints: the DBCG criteria

For 40 Gy /15 fr

Target:
CTV breast/chest wall: V4c,298%, V476, <2%, V10g9,=0

Heart: V,;6, < 5%, V356, < 1%, max dose < 40 Gy

Ipsilateral lung: mean dose < 16 Gy, V75, < 25%

Contralateral breast: as little as possible (esp. young patients)

PRIORITIES 7?7

ESTRO
School




Wide tangents for IMN

Simple

Risk of high
dose to
OARs
(unless...)

ESTR
‘ School O



Common field arrangements

Field junction for IMN

With electrons + photons

Overlap can be
challenging

Higher skin
dose

Image
guidance?

ESTRO
School




More references for planning techniques

Thorsen et al 2013 Acta Onc
Thorsen et al 2014 Acta Onc
Van der Laan et al 2005 IJROBP

All “open access”

ESTRO
School







“arose, by any other name...”
what IS called IMRT in the literature ?

Using wedges

Using small fields to homogenize the dose
distribution

Using inverse-planned MLC motions, but only
with tangent beam angles

Using many field angles and a full computer
optimization

ESTRO
School




Forward IMRT

Forward planning for dose
homogeneity — field-in-
field/electronic compensation

Field arrangement as for standard

But no wedges !! (decreased scattered
radiation)

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
I 3D-CRT (basically tangents) |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

ESTRO
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Advantage over good old wedges ?

Comparison of (physical)
== “~ wedged and f-IMRT tangential

i fields:
MU 232 308
Thyroid 1.2cGy  2.8cGy
Contr. breast 5.2 7.9

Mid pelvis 0.2cGy  1.0cGy

2.5 cGy = approx 16 CBCTs

Ludwig Strahlenther Onkol. 2008

(half that value for dynamic wedges) ISEShTI$O




-4 CMO16V 0-50

VI Dose

D"“_l Fields

=-[1% setup 270

[ setup 270-DRR (Live)

% setup 0

18 setup 0-DRR (Live)

1V, Mam Med

1. Mam Med-DRR (Live)

Bz v. Mam Med

[ 3 v. Mam Med-DRR (Live)
g3 MLC

E 4 V. Mam Sup

5 V. Mam Sup
5 V. Mam Sup-DRR (Live)

& V. Mam Lat
& V. Mam Lat-DRR (Live)

B 7 v. Mam Lat

[18d 7 v. Mam Lat-DRR (Live)
g3 mLc

B s v. Mam Lat

18 8 v. Mam Lat-DRR (Live)
EENY NS

10 fields !

Including mixed
beams(18 MV, but
limited to 15 MUS)

Still within a standard
treatment slot

ESTR
' School O



Forward IMRT

Forward planning for dose
homogeneity — field-in-
field/electronic compensation

Field arrangement as for standard
3D-CRT (basically tangents)

| Evidence from clinical trials

| (reviews: Staffurth Clin Oncol 2010
I McCormick Semin Radiat Oncol 2011)

inverse-planned IMRT

Inverse planning with dosimetric
constraints

Extended field arrangement,
including non-coplanar fields and
non-tangent angles




Dose homogeneity: solid evidence from clinical trials

Remember the distinction between
forward IMRT (use with no restriction ©)

Inverse planned IMRT /VMAT

Role IMRT / DIBH for dose reduction to OARs (see Tuesday)

ESTR



UNCERTAINTIES: ROLE AND DEFINITION
OF THE PTV

ESTRO
School




Why are uncertainties important ?

Why do we need to irradiate MORE than our clinical target volume ??

ESTRO
School




The "planning target volume”

CT and treatment plan

® Treatment field

- Target

95% isodose

ESTRO
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CT and treatment plan Delivered dose distribution

Target's eye view

Day 1 Day 2 Day 3 Day 4

Beam'’s eye view

ESTRO
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CT and treatment plan Delive

Targe

Day 1 Day 2 Day 3 Day 4

Beam'’s eye view

ESTRO
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CT and treatment plan Delive

Targe

Day 1 Day 2 Day 3 Day 4

Beam'’s eye view

ESTRO
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CT and treatment plan

CTV to PTV margin

M=2552+1.64 (00,

ESTRO
School




Where do uncertainties arise?

During contouring 2389

B. During planning (e.g.
dose calculation)

C. During treatment
delivery

D. All of the above

1% 0% l
_— et
A B. C D

ESTRO
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Uncertainties due to delineation

Solution: guidelines !

ESTRO
School




Uncertainties due to patient positioning

How to assess/correct positioning?

ESTRO
School




What can go wrong ???

» Breathing motion

> Incorrect patient set-up

» Incorrect target or OAR position

» Changes in breast volume

ESTRO
School



Random vs systematic uncertainties

Systematic: “preparation error” Random: “execution error”

N,

M=2.5 2+ 1.64 (00p)

Systematic
Random

ESTRO
School




Which one of thesenisiN®ila,good example of

systematic uncertainty?

A. A junior physician contouring
the target volume (might
under- or over-estimate the
CTV)

B. A patient with a large BMI, 33%
who doesn’t fit comfortably in
the “breast board” fixation

49%

C. A nervous patient, who
“tenses up” during simulation
11%

D. An outdated dose calculation 8%
algorithm, which will
underestimate the dose
D.

received by the lung tissue.

ESTRO
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Random vs systematic uncertainties

M=25 2+ 1.64 (00p)

Where %, =V(Z,2+ 3,2+ ¥2,....)

Systematic

A

Random

ESTRO
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TAKE HOME MESSAGE
.
What it means (in English, not maths! ©):

*The systematic uncertainties (between planning and
delivery) count more

*The largest uncertainty will greatly dominate over the others

*So... our first goal is to reduce the largest, systematic
uncertainties

ESTRO
School




What margin for YOUR institution?

It depends on many parameters:
Immobilization/interfraction motion
Breathing/intrafraction motion

Observer uncertainty (delineation + matching)
Set-up verification (IGRT): type and frequency

ESTRO
School



And how can we do this ???? With image guidance !

IMAGE GUIDANCE:

WHICH MODALITY?
HOW OFTEN

WHICH STRUCTURE?

ESTR
' School O



3 approaches:
"Guestimate” (least recommended)

Borrow from literature (check similar parameters!!)

Calculate (or set your physicist to do it ©): best but time-
consuming

ESTRO
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Breast

Contouring and different techniques

ESTRO
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Contouring
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Mean dose to lung and heart

PTVbreast i 42756
PTVbreast 42934
Lung_L _ Zﬁi.—g
Lung_L 558.8
Heart 93.2
Heart 117.2
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Comparison of different techniques
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Left Breast

16 x 2,66 Gy
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Wedges

49

o1

53
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Right Breast

16 x 2,66 Gy
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Relative dose
46.992

lume [%]

otal Structure V

Ratio of

W=

B O S
;‘.—\*\—H‘Eﬁ.—‘

2000 2500 3000 3500 4000
Dose [cGy]

Some structures unapproved or rejected
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Lungs

V20

FiF 3,9
Wedges 4,8
IMRT 3,4

MLD
230

269
218

Heart

V20

V10

V5

MHD

44

41

41
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Breast Left RA

16 x 2,66 Gy
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Isodoses
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Isodoses
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Cumulative Dose Volume Histogram

Relative dose [%]

1 000 11.748 23.496 35.244 46.992 58.740 70.488 82.236 93.985 105.73
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Structure Structure Status Coverage [%/%] Volume Min Dose Max Dose Mean Dose Modal Dose  Median Dose  Std Dev
m— CTV_4256 Approved 100.0 / 100.0 456.6 cm?® 3678.1cGy  4648.3 cGy 4307.7cGy  4353.8cGy 43229 cGy 107.2 cGy
— PTV_4256 Approved 100.0 / 100.0 594.0 cm® 31742 cGy 46483 cGy 42735cGy  4336.7cGy 42989 cGy 135.0 cGy
s Heart Approved 100.0 / 100.0 746.6 cm?® 110.1 cGy 4171.5 cGy 430.0 cGy 229.1 cGy 285.6 cGy 4524 cGy
Lungs Approved 100.0 / 100.0 3763.9 cm* 28.5 cGy 4372.6 cGy 4375 cGy 95.2 cGy 226.2 cGy 610.5 cGy

e Lump Approved 100.0/100.2 35cm?® 3991.0 cGy 4533.5 cGy 4248.6 cGy 4222 6 cGy 4247 7 cGy 86.1 cGy
= CTViump_4256 Approved 100.0/999 69.7 cm?® 3844 .5 cGy 4616.7 cGy 4312.8 cGy 4337.0 cGy 4319.3 cGy 89.5 cGy
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Both Breasts

» Breast left: 16 x 2,66 Gy
» Breastright: 23 x 2,66 Gy on primary tumorbed and 23 x 2,03 Gy on breast
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DVH Line Structure Min- Dose [cGy] Max Dose [cGy] ] Mean Dose [cGy

Heart 57.8 990.4
Lungs 5.2 42419
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Less local treatment: where is the limit?

1.Introduction
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Less local treatment: introduction

+ 1970 + 2000 + 2015
Maximal Minimal No
tolerable ———— cffoctive 4’ treatment
treatment treatment . any more
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Less local treatment: introduction

But what do we really know to base this on?
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Less local treatment: introduction

EI SEVIER

Original article

Over-irradi- . 6@(\
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Poortmans P, et al. Breast. 2017:;31:295-302.
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Editors

Technical Basts of Radlation Therapy
Practical Clinical Applications

Fith Edition

This well-received book, now in its fifth edition, is unique in provid-
ing a detailed description of the technological basis of radiation therapy.
Another novel feature is the collaborative writing of the chapters by
North American and European authors. This considerably broadens

the book’s perspective and increases its applicability in daily practice
throughout the world. The book is divided into two sections. The first
covers basic concepts in treatment planning, including essential phys-
ics and biological principles related to time-dosefractionation, and
explains the various technological approaches to radiation therapy, such
as intensity-modulated radiation therapy, tomotherapy, stereotactic
radiotherapy, and high and low dose rate brachytherapy. Issues relating
to quality assurance, technology assessment, and cost-benefit analysis are
also reviewed. The second part of the book discusses in depth the prac-
tical clinical applications of the different radiation therapy techniques

in a wide range of cancer sites. All of the chapters have been written by
leaders in the field. This book will serve to instruct and acquaint teach-
ers, students, and practitioners in the various fields of oncology with the
basic technological factors and approaches in radiation therapy.

ISSN 0942-5373

ISBN 978-3-642-11571-4
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Less local treatment: introduction

Side effects

Radiation therapy:

21st C, only local RT:

- Inconvenience
- Skin

- Breast tissue
- Pulmonary

- Heart

Secondary tumours
- CL breast: more

- 7252>3->1 weeks
- Lowered

- No boost = low

- Unlikely

- Unlikely

- Seldom

- Less for older pts/proper
techniques
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Less local treatment: introduction

Wound Response Signature

In vitro Wound Model — 516 genes
Prognostic Significance in
» Breast
* Lung

 Gastric cancer

ESTRO

lyer et al Science 1999 83-7; Chang et al PLoS Biology 2004 Feb 22 1-9 School



Less local treatment: where is the limit?

2.The role of radiation therapy in
BCT
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Less local treatment: The role of RT in BCT

Effect of radiotherapy after breast-conserving surgery on
10-year recurrence and 15-year breast cancer death:
meta-analysis of individual patient data for 10801 women

in 17 randomised trials
Lancet 2011; 378: 1707-16

Early Breast Cancer Trialists’ Collaborative Group (EBCTCG)*

ESTRO
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EBCTCG Lancet 2011; 378: 1707-1716



Less local treatment: The role of RT in BCT

Effect of RT after BCS on recurrence and breast cancer mortality in pN+ women.
1050 pN+ women

Any first recurrence Breast cancer mortality
N N NN
% 63-7% % 0G
o 60| c3.7 0 Gy .60 y
2 £ 155
S 50| S50 51-3%9 |
2 £
3 42-5% I 42.8%
£40 CS+RT| g 40 BCS+R
L 2]
=30 + 50 Gy S 30 | 150 Gy |
=n 311 —
= 1)
<20 $ 20|
o
10 ¢ 10-y gain 21-2% (SE 3-4) 10 15-y gain 8-5% (SE 3-4) |
" Logrank 2p < 0-00001 " Logrank 2p = 0-01
0 5 10 15 years 0 5 10 15 years
-21.2% - 8.5%
ESTRO
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EBCTCG Lancet 2011; 378: 1707-1716



Less local treatment: The role of RT in BCT

Effect of RT after BCS on recurrence and breast cancer mortality in pNO women.

7287 pNO wo@

Any first recurrence

/L

N

%
o 80 1
Q 10-y gain 15-4% (s 1-1)
o 50 | Logrank 2p < 0-00001 .
2
© 40 0 G(Y
= BCS
= 30 | 31-0%
; 22.5
=
<< o0 |
15-6%y
10 | -y CS+RT
+ 50 Gy
0 1 ! L
0 5 10 15 years
-15.4%

EBCTCG Lancet 2011; 378: 1707-1716

N

%

)]
o

Breast cancer mortality
1N
o

Breast cancer mortality

0
o

W
o

N
o

5.5

QS

15-y gain 3-3% (s 1-3)
Logrank 2p = 0-005 |

0Gy .
BCS
20-5%
17-2%
BCS+RT

450Gy

12.7

10 15 vyears
-3.3%
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Less local treatment: The role of RT in BCT

RT after lumpectomy - not always necessary?
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Less local treatment: The role of RT in BCT

RT after tumorectomy: not always required?

Overview of prospective clinical trials evaluating postoperative radiation therapy omission

Author, Year Patients  Study design Local relapse DFS 0s Median FU
Fisher et al, 2002 [11] 1009 TAM vs. placebo + RT 16.5% vs. 93% vs. 2.8%  — 93% vs. 94% vs. 93% (p = 093) 87.5 months
vs. TAM + RT (p = 0.008; p < 0.0001;
p=001)
Fyles et al., 2004 [7] 769 TAM vs. TAM + RT 7.7% vs.0.6% at 5 years 84% vs. 91%at 5 92.8% vs. 93.2% (p = 0.83) 67.2 months
(p<0.001) years (p = 0.004)
Potter et al.,, 2007 9] 869 TAM/[Al vs. TAM/AI + RT  5.1% vs. 0.4% HR 348 (p = 0.0021) 94.5% vs. 97.9% (p = 0.18) 53.8 months
(p = 0.0001)
Hughes et al., 2013 [10] 636 TAM vs. TAM + RT 9% vs. 2% — 66% vs. 67% at 10 years (p = 0.64) 151.2 months
(p < 0.001)
Blamey et al, 2013 [12] 1135 - without or with TAM - 13% vs. 4% . 96% at 10 years 167 months
- without or with RT - MEvs. 3%
2 x 2 factorial design Both treatments
0% (p < 0.001)
Kunkler et al, 2013 [13] 1326 TAM[Al vs. TAM/AI + RT  4.1% vs. 1.3% - 93.9% vs, 93.9% (p=0.34) 60 months
(p = 0.0002)

Abbreviations: DFS, disease-free survival; OS, overall survival; FU, follow up; TAM, tamoxifen; Al, aromatase inhibitors; RT, radiation therapy; HR, Hazard Ratio.
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Less local treatment: The role of RT in BCT

RT after tumorectomy: not always required?

* 0.5% (1% still acceptable?) per year = limit for LRR
* Mind late relapses!
* Role of systemic treatment?

* \Website: https://www.tuftsmedicalcenter.org/ibtr/

ESTRO
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https://www.tuftsmedicalcenter.org/ibtr/

Less local treatment: The role of RT in BCT

RT after tumorectomy: not always required?

Who decides?

Low risk: =» the same in NL, UK, B, It, D, ...7?
*Countries with 5 y endocrine therapy for ALL ER+

«&=> Countries with endocrine therapy starting at intermediate
sk (= 5% recurrence or survival benefit)

*Side effects:
Very (too?) well documented and known for RT

Emerging knowledge for systemic therapy...

ESTRO
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Less local treatment: The role of RT in BCT

* 8% LRR benefit at 10y

* 3% died < breast ca

Overall Survival
(proportion)

0.4- *49% died unrelated
0 : - 0 5 Pt selection: EORTC
Time Since Study Entry (years)
No. at risk ) 22922 —_ 82.3% 10y OS

ESTRO
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Hughes KS, et al. JCO 2013;31:2382-7



Less local treatment: The role of RT in BCT

Ann Surg Oncol (2014) 21:408-415 Annals of

DOI 10.1245/510434-013-3233x SURGICAL ONCOLOGY

OFFICTIAL JOURMAL OF THE SOCIETY OF SURGICAL ONCOLODGY

Breast-Conservative Surgery With and Without Radiotherapy

in Patients Aged 55-75 Years With Early-Stage Breast Cancer:
A Prospective, Randomized, Multicenter Trial Analysis After 108
Months of Median Follow-up

C. Tinterri, MD', W. Gatzemeier, MD', A. Costa, MD? M. A. Gentilini, PhD’, V. Zanini, MD?, L. Regolo, MD?,
C. Pedrazzoli, MD®, E. Rondini, MD®, C. Amanti, MD®, G. Gentile, MD’, M. Taffurelli, MD®, P. Fenaroli, MD’,
C. Tondini, MD’, G. Sacchetto, MD'", P. Sismondi, MD"', R. Murgo, MD"%, M. Orlandi, MD'?, E. Cianchetti, MD",

and C. Andreoli, MD'
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School
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Less local treatment: The role of RT in BCT

N = 749
Unifocal; infiltrating; < 25 mm; NO-1a; no EIC; no (L)VI

96.5% adjuvant systemic treatment:

81.3% HT
9.5% ChT
5.7% both

ESTRO
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Less local treatment: The role of RT in BCT

STRUCTURE 1 Consort
diagram RT 55-75 ASSESSED ESﬁqE;LIGIBH‘ITY

EXCLUDED NONE

L J

L J

RANDOMIZED

N =749

v k.
ALLOCATED TO ALLOCATED TO
BCS+ WBI BCS ONLY
N=373 N=376
DID NOT RECEIVE DID NOT RECEIVE
ALLOCATED TREATMENT ALLOCATED TREATMENT
N= 27(PATIENTS PREFERENCE) N= 22 (PATIENTS PREFERENCE)
ADJUVANT SYSTEMIC ADJIUVANT SYSTEMIC
TREATMENT N= 359 TREATMENT N= 364

v L
LOST TO FOLLOW-UP LOST TO FOLLOW-UP
N=38 (PATIENTS INCOMPLIANCE) N=29 (PATIENTS INCOMPLIANCE)

Y 3
ANALYZED (31.12.2012) ANALYZED (31.12.2012)
N= 335 N= 347

School

Tinterri C, et al. Ann Surg Oncol. 2014,21:408-415.



Less local treatment: The role of RT in BCT

cum inc 1.0
0.10 [ N

0.8
0.08 mm BCT alone
) = BCT alone BCT + WBEI
BCT + WBI 06
= 0
0.06 L
4.4% é 0
0.04 3.4
0.2
0.02
0 20 40 60 80 100 120 140
0 20 40 60 80 100 Months
—_376 374 366 347 319 260
Months 373 370 359 336 319 256
FIG. 1 Nine-year cumulative incidence of in-breast recurrence FIG. 2 Overall Survival (108 months)
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Less local treatment: The role of RT in BCT

These data are promising and suggest that
WBI after BCS can be omitted in

selected patients with early stage breast

cancer without exposing them to an
increased risk of local recurrence and death.

Longer follow-up is needed to further

consolidate these results.

ESTRO
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Less local treatment: The role of RT in BCT

...promising ... WBI after BCS can be

omitted in selected ... Longer follow-up

is needed ...

Personal notes:

-An estimated 2 of those pts would not get adjuvant
systemic treatment according to the Dutch guidelines
-Median FU = 108 months = 9 years

ESTRO
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Less local treatment: The role of RT in BCT

European
Journal of
Cancer

European Journal of Cancer 40 (2004) 9981005

www.ejconline.com

Radiation therapy after breast-conserving surgery: first results of a
randomised clinical trial in patients with low risk of recurrence

K.-J. Winzer?®, R. Sauer®, W. Sauerbrei®, E. Schneller?, W. Jaeger®, M. Braun’, J. Dunstg,
T. Liersch®, M. Zedelius', K. Brunnert), H. Guski¥, C. Schmoor, M. Schumacher-*
for the German Breast Cancer Study Group (GBSG)

ESTRO
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Winzer K-J, et al. Eur J Cancer. 2004:40:998-1005.



Less local treatment: The role of RT in BCT

N =361 patients (1991-1998); age 45-75 years
pT1pNOMO; GI-II; ER+
Median follow-up of 5.9 years

2x2 clinical trial of factorial design:

+/- radiotherapy &

+/- tamoxifen (2 years)

ESTRO
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Winzer K-J, et al. Eur J Cancer. 2004:40:998-1005.



Less local treatment: The role of RT in BCT

Randomised patients (n = 361)

Randomised patients available for 7 centres with a total of
analysis (n = 347) n = 14 patients excluded;

lack of cooperation; no

follow-up available

L
BCS BCS+RT BCS+TAM BCS+RT + TAM
(n=79) (n=194) (n = 80) (n=94)

ESTRO
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Winzer K-J, et al. Eur J Cancer. 2004:40:998-1005.



Less local treatment: The role of RT in BCT

Tahle 2
Location of first event and mumber of deaths

Location of first event Therapy

BCS (1=79)  BCS+RT (n=94)  BCS+TAM (n=80) BCS+RT+TAM (n=94)  Total (n=347)

i
0
i
i
Contralateral breast 1 2 0 2 5
Second carcinoma
non-hreast 3 5 3 4 15
Several locations 2 0 1 0 3
Death without recurrence 3 1 1 5 10
Total i6 18 9 14 T7
All events (DDFS) 15 14 7 11 48
All deaths 8 4 i 6 21
BCS, breast-conserving surgery; RT, radiotherapy; TAM, tamoxifen; DDFS, distant death-free survival
ESTRO
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Winzer K-J, et al. Eur J Cancer. 2004:40:998-1005.



Less local treatment: The role of RT in BCT

= ] e R i Tl i —
% 0.75 o
T :
g 050-
O T
= _- -
= 025 ~—=- BCS+TAM (3)
0,00 ——— BOS+RT+TAM (4)
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E 1,00 I T e s P AR e — — —
g I L
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g
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Less local treatment: The role of RT in BCT

Mainly due to the presence of local
recurrences, the event rate was about
three times higher in the group with BCS
only ...

... even in patients with a favourable
prognosis, the avoidance of radiotherapy
and tamoxifen after BCS increases the

rate of local recurrences substantially.
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Winzer K-J, et al. Eur J Cancer. 2004:40:998-1005.



Less local treatment: The role of RT in BCT

Available at www.sciencedirect.com X EJC

SciVerse ScienceDirect

rl '\r\ “_‘R journal homepage: www.ejcancer.info

Radiotherapy or tamoxifen after conserving surgery

for breast cancers of excellent prognosis: British Association
of Surgical Oncology (BASO) II trial ™

R.W. Blamey®, T. Bates ™, U. Chetty®, S.W. Duffy %, 1.O. Ellis*, D. George®

E. Mallon ", MJ Mitchell a’J I. Monypenny &/, D.A.L. Morgan®/, RD Ma,crmlla,n J
J. Patnick ™, S.E. Pinder
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Blamey RW, et al. Eur J Cancer. 2013;49:2294-302.



Less local treatment: The role of RT in BCT

N=1135
Invasive; < 20 mm; NO; G1 or good prognosis subtype

2x2 clinical trial of factorial design:

+/- radiotherapy &

+/- tamoxifen

Trial entry was allowed to either comparison or both.

ESTRO
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Blamey RW, et al. Eur J Cancer. 2013;49:2294-302.



Less local treatment: The role of RT in BCT

1171 patients

36 excluded due to age or previous cancer

1135
randomised
709 randomised T T 20 randomised
by Radiotherapy by Tamoxifen (T)
2x2
(RT) only only
356 353 95 107 106 as 11 9
No RT RT NoT RT T RT+T NoT
No RT Only Only &

Fig. 1. Design and patient recruitment into Bnitish Association of Surgical Oncology (BASO) 11 trial.
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Less local treatment: The role of RT in BCT

(1]
£
(1]
=t
"'t’ 0.6 T | _5—Neither
3 05 1 treatment
e —— Radiotherapy
< 0471 only
oS
g 0.3 1+ | —e—Tamoxifen only
ES 0.2 +
—+— Both treatmenis
0.1 +
0] i I | | I | : : I

0 1 2 3 4 5 6 7 8 9 10
Time since surgery (years)

Fig. 2. Surwvival to first local recurrence by treatment actually received.
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Blamey RW, et al. Eur J Cancer. 2013;49:2294-302.



Less local treatment: The role of RT in BCT

Even in these patients with tumours of

excellent prognosis, LR after conservative

surgery without adjuvant therapy was

still very high. This was reduced to a similar

extent by either radiotherapy or tamoxifen
but to a greater extent by the receipt of both

treatments.

ESTRO
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Less local treatment: The role of RT in BCT

... LR after conservative surgery without

adjuvant therapy was still very high ...

Personal note:

- Virtually none of those pts would get adjuvant
systemic treatment according to the Dutch

guidelines

ESTRO
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Less local treatment: The role of RT in BCT

Breast-conserving surgery with or without irradiation in
women aged 65 years or older with early breast cancer
(PRIME II): a randomised controlled trial

lanH Kunkler, Linda ] Williams, Wilma] L Jadk, David A Cameron, | Michael Dicon, on behalf of the PRIMEII investigators

ESTRO
School

Kunkler IH, et al. Lancet Oncol 2015:16:266-73.



Less local treatment: The role of RT in BCT

N =1326; age =2 65y
Invasive BC; < 30 mm; NO; ER+; low risk

All had adjuvant endocrine therapy

ESTRO
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Kunkler IH, et al. Lancet Oncol 2015:16:266-73.



Less local treatment: The role of RT in BCT

1326 randomised
668 allocated to mo radiotherapy 658 allocated to radiotherapy
664 received allocated treatment 619 received allocated treatment
5 did not receive alleated treatrment 30 did mot recedr e alloated treatrment
4 declined no radiotherapy 34 declined radiotherapy
1 radictherapy given in error 4 radiotherapy not given for
health reasons
1 withdrew before start of trial
3 declined hormone treatment 1 found to be age <65 years
1 fioasnd to have DCIS ondy
23 lost to follow-up 25 lost to follows- vp
1 died Year1 2 died
quﬂmfuln#w Year 2 28 I-:I_th:-:lnfullcm'-up
3 dieed & died
37 lost to followe-up 39 host o follow-up
& died Vear3 & died
83 lost vo folkow- up Year 4 72 lost to folbow-up
10 died & died
149 lost to follkow-wp Years 136 lost o follow-wp
11 died 11 diied

s

6468 analysed (intention to treat)

658 anakysed (intention to treat)

Kunkler IH, et al. Lancet Oncol 2015:16:266-73.
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Less local treatment: The role of RT in BCT

. — Mo radictherapy
= — Fadictherapy
=
= p=0-0002 [ log-ramik)
=
& gm0
e
=
=
.
£ g0
=
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=
=
=
g 40—
=
=
B
&
=
i
=
E 20
L
=
=5
==
=
=3
e’
o T 1 | f i
i 1 A 5
Tirme (years)
Mumber at risk
Mo radiotherapy Enterimg 668 643 &oF D& T | 311
interval
Events 1 3] & 5 2 (=)
Radiotherapy Enterimg G658 a3l i g goa g7 F24
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Events o o 1 z z (o}

Figure 2: Time to actuarial ipsilateral breast tumour recurrence
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Less local treatment: The role of RT in BCT

Postoperative WBRT after BCS and adjuvant
endocrine treatment resulted in a significant
but modest reduction in local recurrence
for women aged 65 years or older with early
breast cancer 5 years after randomisation.
...probably low enough for omission of
radiotherapy to be considered for some

patients..

ESTRO
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Less local treatment: The role of RT in BCT

... and adjuvant endocrine treatment ...
...probably low enough for omission of
radiotherapy to be considered for some

patients..

Personal note:

- About half of those pts would not receive adjuvant
systemic treatment according to the Dutch

guidelines
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3.The role of PMRT
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Less local treatment: The role of PMRT

Effect of radiotherapy after mastectomy and axillary surgery
m on 10-year recurrence and 20-year breast cancer mortality:

meta-analysis of individual patient data for 8135 women in
22 randomised trials

EBCTCG (Early Breast Cancer Trialists’ Collaborative Group)*

Lancet 2014; 383: 2127-35

ESTRO
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Less local treatment: The role of PMRT

Locoregional recurrence first (%)

}'_{]ﬂ pNO women with Mast+AD

A Locoregional recurrence first

100
90
80
F0-
60—
G0+
40
304

20

log-rank 2p=-0.1; N5

ecurrence (% )

B Any first recurrence
100

EBCTCG. Lancet. 2014;383:2127-35.

.y%&m (SE 3-6)
% 5% C1 0-89-1.55)

k 2p=0-1; NS

C Breast cancer murta.litjrz
100- *
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Less local treatment: The role of PMRT

870 pNO women with Mast+AS

Locoregional recurrence first Amnmy first r-ecur
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Less local treatment: The role of PMRT

1314 pN1-3 women with Mast+AD

A Locoreglonal recurrence first B Any first recurrence C Breast cancer mortality
100 100 100
a0—] log-rank Zp-0-00001 gg—| 10-year gain 11-5% (5E 2-9) qp—| 20-year gain 7-9% (5E 3-1)
RR 0-68 (5% Cl 0-57-0-83) RR 0-80 (95% Cl 0-67-0-G5)
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=
E 704 F 70 £ 70
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Less local treatment: The role of PMRT

The NEW ENGLAND JOURNAL of MEDICINE

N Engl ] Med 2015;373:317-27.

“ ORIGINAL ARTICLE ”

Internal Mammary and Medial
Supraclavicular Irradiation in Breast Cancer

P.M. Poortmans, S. Collette, C. Kirkove, E. Van Limbergen, V. Budach,
H. Struikmans, L. Collette, A. Fourquet, P. Maingon, M. Valli, K. De Winter,
S. Marnitz, I. Barillot, L. Scandolaro, E. Vonk, C. Rodenhuis, H. Marsiglia,

N. Weidner, G. van Tienhoven, C. Glanzmann, A. Kuten, R. Arriagada,
H. Bartelink, and W. Van den Bogaert, for the EORTC Radiation Oncology

and Breast Cancer Groups*
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Less local treatment: The role of PMRT

e NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 JULY 23, 2015 VOL. 373 NO. 4

Regional Nodal Irradiation in Early-Stage Breast Cancer

Timothy J. Whelan, B.M., B.Ch., Ivo A. Olivotto, M.D., Wendy R. Parulekar, M.D., Ida Ackerman, M.D.,

Boon H. Chua, M.B., B.S., Ph.D., Abdenour Nabid, M.D., Katherine A. Vallis, M.B., B.S., Ph.D., Julia R. White, M.D.,
Pierre Rousseau, M.D., Andre Fortin, M.D., Lori J. Pierce, M.D., Lee Manchul, M.D., Susan Chafe, M.D.,
Maureen C. Nolan, M.D., Peter Craighead, M.D., Julie Bowen, M.D., David R. McCready, M.D.,

Kathleen I. Pritchard, M.D., Karen Gelmon, M.D., Yvonne Murray, B.Sc., Judy-Anne W. Chapman, Ph.D.,
Bingshu E. Chen, Ph.D., and Mark N. Levine, M.D., for the MA.20 Study Investigators*
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Poortmans P, et al. N Engl J Med 2015;373:317-27.



Less local treatment: The role of PMRT

Published Ahead of Print on November 23, 2015 as 10.1200/JC0.2015.63.6456
The latest version is at http:/jco.ascopubs.org/cgi/doi/10.1200/JC0.2015.63.6456

DBCG-IMN: A Population-Based Cohort Study on the Effect
of Internal Mammary Node Irradiation in Early

Node-Positive Breast Cancer

Lise Bech Jellesmark Thorsen, Birgitte Vrou Offersen, Hella Dano, Martin Berg, Ingelise Jensen,
Anders Navrsted Pedersen, Sune Jiirg Zimmermann, Hans-Jiirgen Brodersen, Marie Overgaard, and
Jens Overgaard
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Whelan T, et al. N Engl J Med 2015;373:307-16.



Less local treatment: The role of PMRT

Disease-free survival at 10 years:

Improved with regional irradiation

Distant metastases-free survival at 10 years:

Improved with regional irradiation

ESTRO
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Thorsen LB, et al. J Clin Oncol. 2016:34:314-320.



Less local treatment: The role of PMRT

Overall survival at 10 years:

Overall trend towards improvement with regional irradiation

Breast cancer specific survival at 10 years:

Improved with regional irradiation

ESTRO
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Thorsen LB, et al. J Clin Oncol. 2016:34:314-320.



Less local treatment: The role of PMRT

Late side effects at 10 yrs following regional RT:

- Pulmonary and skin
- Limited; most often < grade 2; some transient

- No increased lethal toxicity

ESTRO
School

Thorsen LB, et al. J Clin Oncol. 2016:34:314-320.
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4.Interaction with systemic

treatment
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Less local treatment: interaction loc-syst T

A

High risk Most patients

No effective ST Current ST /\

Benefit of local therapy onsurvival

Combined decreasing risk for distant metastases and increasing effectiveness of ST

Figure: Combined hypothetical benefit of local tumour control on survival with increasing effectiveness of
systemic therapy (ST) and decreasing risk of distant metastases of the primary tumour
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Poortmans P. Lancet. 2014 Jun 21;383(9935):2104-6.



Less local treatment: interaction loc-syst T

RT & survival:

> X interaction with surgery and
systemic treatment

| risk for death < M+ = 7 importance of LC
=» earlier stage BC

= improved systemic therapy
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Poortmans P. Lancet. 2014 Jun 21;383(9935):2104-6.



Less local treatment: interaction loc-syst T

Early stage, low risk (bcis; 71G1-2; 72G1):
:@>>> DM: SX/RT

ESTRO
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Poortmans P. Lancet. 2014 Jun 21;383(9935):2104-6.


http://syst.th/
http://syst.th/
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Less local treatment: interaction loc-syst T

Early stage, high risk (71G3; 72G2-3; N1a):
:@ SX/RT effect »L by Syst.Th.
— DM: Syst.Th.importance @T need for SX/RT
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Poortmans P. Lancet. 2014 Jun 21;383(9935):2104-6.
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Less local treatment: interaction loc-syst T

Late stage (73-4; N2a-3):
— DM >>> LC: Syst.Th. T importance of@ SX/RT

ESTRO
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Poortmans P. Lancet. 2014 Jun 21;383(9935):2104-6.
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Less local treatment: interaction loc-syst T

Better local treatment
adds to the effects of
systemic therapy on

local recurrence and on
breast cancer mortality.

ESTRO

EBCTCG Lancet 2005; 365: 1687-1717; EBCTCG Lancet 2005; 366: 2087-2108%hool




Less local treatment: where is the limit?

5.Discussion
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Offersen BV, et al. Radiother Oncol 2015;114:3-10 & 2016;118:205-8. School



Free respiration Breath hold
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Courtesy of Marianne Aznar, Rigshospitalet, Copenhagen School



Less local treatment: discussion
reatment times are s ortenlng.

HASTForward

FAST-Forward

[ Randomise to one of three treatments
4 ™ 4 I e )
Control Group Test Group 1 Test Group 2
40.05Gy / 15 Fr 27.0 Gy / 5 Fr 26.0 Gy / S Fr
3 weeks 1 week 1 week
2.67 Gy/F 5.4 Gy/F 5.2 Gy/F
\ : _ e % \

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

treatment arms (boost decision to be declared before randomisation for each individual patient)
LO I N\

School




Less local treatment: discussion

40
)
e
0
-
@ 30
8 " BCT arm of the BCT — Mastectomy trial
Q
ccct N sy
e i
= 20 pmm——— " i
W} - o ——
m _'-/
J__,o--’
© __,,,."'P Boost arm of the Boost no Boost Trial 40-51 years
O 10 S iesesssesssssensens
Q - § i —C
— /_,- ...................
0 (years)
I I I
0 2 4 6 8 10 12 14 16 18
Update 2016: 1.8% LRR at 9 years !!!
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Poortmans P, et al. Breast. 2017:31:295-302.



Less local treatment: where is the limit?

Dutch population based cancer registry

2000-2004 cohort: 37,207 patients
- 58.4% BCT A Sl J——
S 416% MRM e >~ T

0.8

T1-2N0-1

\._\_‘
=

0.6

Cumulative overall survival
04
1

0.2

0.0

0 2 4 6 8 10 12 14

ESTRO
School

van Maaren M, et al. Lancet Oncol. 2016 Aug;17(8):1158-70.




Less local treatment: where is the limit?

Dutch population based cancer registry

2000-2004 cohort: 37,207 patients

O -
= 58.4% BCT A < ""““--h§(_'§a logrank p<0.001
ﬁﬁﬁﬁﬁﬁﬁ e/"'/'
_ o ~<Vinh
41.6% MRM o  the
= T1-2NO-1 <
=
2
7o
T°
@
3
ERS
T o
E
o
N _
o
MAST
o ||l-———- BCT
o I I I I I I | |
0 2 4 6 8 10 12 14
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van Maaren M, et al. Lancet Oncol. 2016 Aug;17(8):1158-70.




Interaction between local & systemic treatment

Stage

(all 65y;NO;ER+;Her-)

T1cG2
T1cG3
“2<3cmG1
“2<3cmG2
“2<3cmG3

Benefit HT

DFS (%)

/|

2

|—~w|—L°°‘°

|—L|—L|—L
\l\lc\kOH

.9-
/-
8-
.6-
1-
8-
/-

= =
NOOO\D\I
SR
co U1 .

Benefit HT
OS (%)
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Interaction between local & systemic treatment

Stage Benefit HT Benefit HT
(all 65y;NO;ER+;Her-) DFS (0/0) OS (0/0)
8-11.1 2.0
T1cG3 9.6-13.9 3.3
T2<3emG2 10.8-15.7 4.3
“2<3cmG3 127'187 59
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Less local treatment: discussion

Effect of RT after BCS on recurrence and breast cancer mortality in pNO women.

7287 pNO wo@

Any first recurrence Breast cancer mortality

N N

/L

% %
o 60| _ 1 .60 _ -
o 10-y gain 15-4% (se 1-1) | =£ 15-y gain 3-:3% (S 1-3)
® 50 | Logrank 2p < 0-00001| & 5¢ | Logrank 2p = 0-005 |
3 g
® 40 0 GcY » 40
|2 3;304§ §
=] B ° 530
< g7
<20 S 20
15-6%4 m
10 | ey CS+RT | 10 |
+ 50 Gy
0 ' ' 0
10 15 vyears
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Interaction between local & systemic treatment

Stage Benefit HT Benefit HT
(all 65y;NO;ER+;Her-) DFS (0/0) OS (0/0)
2.0
T1cG3 : 3.3
T12<3cmG1 8.1 2.4
“2<3cmG2 10 43
“2<3cmG3 12. 59

ESTRO
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Less local treatment: discussion

Side effects

Hormonal therapy (TAM/AI):

- Hot flushes

- Mood disturbances
- Insomnia

- Joint pain

- Osteoporosis

- Coagulopathy

- Endometrial cancer
- CL breast: less

- Treatments

Switch to Al
Switch to TAM
Big issue

Prevention/treatment

Prefer AI if risk
Switch to Al
No problem

ESTRO
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Less local treatment: discussion

Side effects

Persistence in patients with breast cancer treated with tamoxifen
or aromatase inhibitors: a retrospective database analysis

P. Hadji - V. Ziller - ). Kyvernitakis -
M. Bauver « . Haas < N. Schmidt «+ K. Kostev

« < 3 years FU = discontinuation = 52.2% for
tamoxifen, 47% for anastrozole, 55.1% for
exemestane, and 44.3% for letrozole.

« Switch to: 33% tamoxifen, 20% anastrozole,
22.9% exemestane, and 23% letrozole.

ESTRO

Hadji P, et al. Breast Cancer Res Treat. 2013;138:185-191 School




Less local treatment: discussion

Side effects

Persistence in patients with breast cancer treated with tamoxifen
or aromatase inhibitors: a retrospective database analysis

P. Hadji - V. Ziller - ). Kyvernitakis -
M. Bauver « . Haas < N. Schmidt «+ K. Kostev

 The cumulative toxicity of upfront AI may
explain the lack of OS benefit despite
improvements in DFS.

« Switching from TAM to AI reduces this toxicity
and is likely the best balance between efficacy

and toxicity.

ESTRO

Hadji P, et al. Breast Cancer Res Treat. 2013;138:185-191 School




Less local treatment: discussion

Side effects

Toxicity of Adjuvant Endocrine Therapy in Postmenopausal
Breast Cancer Patients: A Systematic Review and Meta-analysis

Eitan Amir, Bostjan Seruga, Saroj Niraula, Lindsay Carlsson, Alberto Ocana

« Higher discontinuation for: younger pts;
comorbidity; Prescription via GP.

« = persistence with all endocrine treatments in
women with hormonereceptor-positive BC is
low.

ESTRO
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Amir E, et al. INCI 2011:103:1299-1309



Less local treatment: discussion

Side effects

COMPIliance and Arthralgia in Clinical Therapy: the
COMPACT trial, assessing the incidence of arthralgia,
and compliance within the first year of adjuvant
anastrozole therapy

« Arthralgia is important in the clinical
management of women with early breast
cancer.

= may contribute to noncompliance and
clinical outcomes.

ESTRO
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Hadji P, et al. Breast Cancer Res Treat. 2012;134:459-478



Less local treatment: discussion

Side effects

Adherence to Adjuvant Hormonal Therapy among Breast Cancer
Survivors in Clinical Practice: A Systematic Review

 Adherence and persistence to adjuvant hormonal
therapy is suboptimal.

 Many of the correlates of adherence and persistence
studied to date are not modifiable.

« =>» critical need for further research on modifiable
factors associated with adherence to adjuvant
hormonal therapy/behavioral interventions.

ESTRO

Murphy CC, et al. Annals of Oncology 2014;25:372-377 School




Less local treatment: discussion

Side effects

Health-related quality of life and psychological distress of breast
cancer patients after surgery during a phase III randomized
trial comparing continuation of tamoxifen with switching

to anastrozole after adjuvant tamoxifen for 1-4 years:

N-SAS BC 03
Continuation of tamoxifen treatment after

adjuvant tamoxifen for 1-4 years may provide
Japanese breast cancer patients with better
HRQOL than by switching to anastrozole.

ESTRO
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Ohsumi S, et al. Breast Cancer Res Treat. 2011:127:143-152



Less local treatment: discussion

Side effects

Health-related quality of life, psychological distress, and adverse
events in postmenopausal women with breast cancer who receive
tamoxifen, exemestane, or anastrozole as adjuvant endocrine
therapy: National Surgical Adjuvant Study of Breast Cancer 04

(N-SAS BC 04)

HRQOL was better in Japanese postmenopausal
women treated with tamoxifen than those
treated with exemestane or anastrozole. HRQOL
and AEs were similar with exemestane and
anastrozole.

ESTRO
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Takeil H, et al. Breast Cancer Res Treat. 2012:133:227-236
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Side effects

Possible Late Effects of Chemotherapy

Early menopause
Vaginal dryness
Fatigue

Depression

Weight gain
Osteoporosis

Heart disease (CHF)

Neuropathy
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The eternal quest

“Studies seeking to identify a subgroup of
patients who could undergo breast conserving
surgery without radiotherapy, based upon
clinicopathologic characteristics alone have largely

proved unsuccessful”

ESTRO
School

Jagsi R Ca Cancer J 2014;64:135-162.
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=» consensus agreements
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Less local treatment: where is the limit?

6.Conclusions
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Less local treatment: conclusions

e We know what we know - and that comes
from the past = we have to cope with that

e Comparative data on toxicity and QoL of RT vs
adjuvant hormonal treatment are lacking

e Our “feelings” on risks and treatment benefits
probably need to be adapted

e What'’s new tomorrow will be challenged again
~ possibly outdated after tomorrow
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Less local treatment: conclusions

« Patient selection criteria
« Short (up to 5 (?) years) toxicity
 Long term FU:

—local control

—long term toxicity

ESTRO
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Less local treatment: conclusions

We did improve BCT rat«o’\
3¢
oCtarr (\e oy i

o0\

* s .arm of the Boost no Boost Trial 40-51 years
o | 00000 NN el

. 6\‘ s boost tria booqt trial l o
| |
%O 6 l 16 18

Update 2016. 1.8% LRR at 9 years !!!
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Local recurrence rate

Poortmans P, et al. Breast. 2017:31:295-302.



Less local treatment: conclusions

Radiotherapy and Oncology 94 (2010) 264-273

Contents lists available at ScienceDirect
Radiptherapy

Radiotherapy and Oncology

ELSEVIER journal homepage: www.thegreenjournal.com

GEC-ESTRO Recommendations

Patient selection for accelerated partial-breast irradiation (APBI) after
breast-conserving surgery: Recommendations of the Groupe Européen de
Curiethérapie-European Society for Therapeutic Radiology and Oncology
(GEC-ESTRO) breast cancer working group based on clinical evidence (2009)

Csaba Polgar ®*, Erik Van Limbergen®, Richard Potter ¢, Gyorgy Kovécs_d, Alfredo Polo®, Jaroslaw Lyczek,
Guido Hildebrandt 8, Peter Niehoff", Jose Luis Guinot', Ferran Guedea’, Bengt Johansson¥, Oliver J. Ott',
Tibor Major?, Vratislav Strnad', On behalf of the GEC-ESTRO breast cancer working group

Int. J. Radiation Oncology Biol. Phys., Vol. 74, No. 4, pp. 987-1001, 2009

Copyright © 2009 American Society for Radiation Oncology. Published by Elsevier Inc.
Printed in the USA.

0360-3016/09/5—see front matter

doi:10.1016/j.ijrobp.2009.02.031

CONSENSUS STATEMENT

ACCELERATED PARTIAL BREAST IRRADIATION CONSENSUS STATEMENT FROM
THE AMERICAN SOCIETY FOR RADIATION ONCOLOGY (ASTRO)

BengamiN D. SMiTH, M.D.,'”:‘T DoucLas W. ARTHUR, M.D.,:C THOMAS A. BUCHHOLZ, M.D.,T
Bruce G. HAFFTY, M.D.,§ CAroL A. HAalN, M.D.,|| PatriciA H. HARDENBERGH, M.D.,ﬂ
THomas B. JuLIAN, M.D.,# LAWRENCE B. Marks, M.D..,** DoriN A. ToDOR, PH.D.,i
Frank A. Viemnt, M.D.,'" Tivotay J. WeeLan, M.D., " JuLia Warte, M.D.,” Jennirer Y. Wo, M.D.,””
AND JaY R. Harris, M.D. Y%
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Prospective clinical trials evaluating (accelerated) partial breast irradiation.

Author, Year Study design Number of patients Local relapse DFs 0s Median FU

Dodwell et al., 2005 [27] Phase Il 174 4% vs, 12% (p= 0.05) — 27% vs. 30% (p = 0.75) 96 months
WBI vs. APBI

Chen et al,, 2010 [ 28] Phase II 94 1.1% at 4 years 95% at 4 years 97% at 4 years 50.4 months
3D CRT APBI

Vicini et al., 2010 [29] Phase I 52 6% at 4 years 84% at 4 years 96% at 4 years 54 months
3D CRT APBI

Lei et al., 2013 [30] Phase I 136 0.7% at 4 years — 96.8% at 4 years 53.1 months
IMRT APBI

Veronesi et al., 2013 [32] Phase Il 1305 (654 IORT 0.4% vs. 44% at 5 — 96.8% vs. 96.9% at 5 years (p = 0.59) 69.6 months
WHBI vs. [ORT vs. 651 EBRT) years (p < 0.0001)

Vaidya et al.,, 2014 [31] Phase III 3451 (1730 EBRT 1.3%vs. 33%at 5 — 96.1% vs. 94.7% at 5 years (p = 0.099) 29 months
WEI vs. [ORT vs. 1721 IORT) years p = 0.042

Livi et al.,, 2015 [33] Phase III 520 (260 WBI 1.4% vs. 1.5% — 96.6% vs. 99.4% at 5 years (p = 0057) 60 months
WBI vs. IMRT APBI  vs. 260 APBI) (p =0.86)

Strnad et al., 2016 [34] Phase III 1184 (551 WBI 0.92% vs. 1.44% 94.45% vs, 95.55% vs. 97.27% at S5 years (p = 0.11)  79.2 months
WBI vs. IBT vs. 633 APBI) (p = 042) 95,03% at 5

years (p = 0.79)

Poortmans P, et al. Breast. 2017:31:295-302.
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Early stage, low risk

r EORTC
E O R I ‘ Avenue E. Mounier 83/11
b 1200 Brussels
3 ) Belgium
/ & Tel: +322 774 1611
» 4 2 i PAlS 2y 210/ ]
7%3{_, Utrre ;j; LANLE) f%ﬁ. }Fi Email- ortc@eortc be

WWW.eoric.org

Study information Outline form
Partial Breast Irradiation versus Endocrine Therapy for women age =70 years with Luminal-
Title A early stage breast cancer: a randomized phase III trial comparing Quality of Life by Patient
Reported Outcome Measures
Short title (max 50 characters) | APBI or ET for elderly with early breast cancer
Study Number EORTC-1625 QoL-ROG-ETE-BCG Ié‘:f::l'l‘}'g EORTC ROG

School




Eligible patients group

Females = 70 years of age

cT1-2 N0 breast cancer

-

BCS with or without SNB

-

pT1 (<2cm) invasive BC
cNO or pNO(i+)

= Luminal-A on basis of IHC: ER+ and/or PgR+ (PgR at least >20%),
HER2-, Ki67<20%

-

Signed informed consent

-

Randomization

Exclusive APBI Exclusive ET

- -

ESTRO
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Follow-up according to protocol
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100 100 100
90 90 90
80 80 80
70 70 70
60 60 60
W Denmark W France W USA
50 ® Finland 50 W Treland 50 ] Canada.
W Norway W United Kingdom W Australia
40 1 Sweden 40 ¥ The Netherlands 40 M Republic of Korea
W Japan
* Incidence » 0 / = Indi
20 20 20
10 10 10
0 0 0
1975 1980 1985 1990 1995 2000 2005 2010 1975 1980 1985 1990 1995 2000 2005 2010 1975 1980 1985 1990 1995 2000 2005 2010
@ «(1/2.5 = 1/6 m
25 25 25
20 20 20
W Denmark M Austria W USA
15 ™ Finland 15  France 15 M Canada
M Ireland W Germany W Australia
& Norway = SW|tzerIand| d I Republic of Korea
10 ® Sweden 10 L The.Nether ands 10 = Japan
W United Kingdom W Spain M Russian Federation
o M Italy
5 Mortality 5 5 - —
0 0 0
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P School
SOU rce. G IObocan, 2008 Rates shown are age-standardised rate per 100,000 using the standard world population.
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Suggested further reading

The Breast 35 (2017) 32-33

BREAST

Contents lists available at ScienceDirect

% The Breast
F._T 5;;-]|F journal homepage: www.elsevier.com/brst
Viewpoints and debate
Less is more. Breast conservation might be even better than @mk

mastectomy in early breast cancer patients

Oreste D. Gentilini **, Maria-Joao Cardoso ", Philip Poortmans *

# San Raffoele University and Research Hospital, Milano, ltoly
b Breast Unit, Champalmaud Foundation, Lisbon, Portugal
© Department of Radiation Oncology Inscitur Curie, Paris, France

ARTICLE INFO ABSTRACT

Artide history: During the recent years an increase of mastectomy rates in early breast cancer patients has been
Received 14 April 2017 observed. Nevertheless, several large population-based studies reported a possible improved outcome
Accegied 10 Jone: 2017 after breast conserving therapy compared to radical surgery, after all the adjustments. We hereby
summarize our opinion on this topic suggesting that these robust and consistent data might challenge

the statement that breast conserving therapy is merely not inferior to radical surgery.
© 207 Elsevier Ltd. All rights reserved.
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Cosmetic results after breast conserving therapy

Liesbeth Boersma, Radiation Oncologist
Maastro Clinic, University Hospital Maastricht, The Netherlands

ESTRO Teaching Course on Breast Cancer, Dublin, Sept. 10-13th 2017
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How to measure cosmetic results?

Cosmetic results after BCT and influencing factors

Tools to improve cosmetic outcome

Take home messages

ESTRO
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How to measure cosmetic results ?

 Subjective measures:
 Physician
 Expert panel
* Patient

 Objective measures, e.g.:
« BCCT.core
« BAT

ESTRO
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Subjective measures

 Physicians/Expert panels:
» Most frequently used is Harris scale: excellent, good, fair, poor

 Patients - Validated questionnaires, e.g.
e Sneeuw et al; 8 items
o BCTOS: Breast Cancer Treatment Outcome Scale: 22 items.

 Breast Q (MSKCC, endorsed by ICHOM): Very extensive questionnaire,
several different modules:

 Breast Conserving Therapy
» Latissimus Dorsi (LD) Scales
 Mastectomy +/- reconstruction (including Expectations scales)
* Reduction/Mastopexy & Augmentation
« Breast Q is currently being modified by dr. Young Afat

Harris et al, 1979; Sneeuw et al, 1992, Pusic et al, 2009; ESTRO
‘Stanton et al, 2001 School
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Subjective measures: review of PROMs

Table 2 - Psychometric qualities of the instruments included
in this study (the + sign indicates that there is evidence that
the specific property has been assessed)

_Included in ICHOM dataset
(www.ichom.org)

Validity Reliability Responsiveness
(includes internal to change
consistency and
test-retest
reliability)

+ + +
EORTC QOL-BR23 + + Mo evidence in favour
EORTC + BR23 + +
QoL module
FACT-B + + +
FACT-ES + + +
BIECQ + + Mo evidence in favour
Polivy BIS - Mo evidence in favour
Hopwood BIS + + No evidence in favour
BCTOS + + No evidence in favour
MAS No evidence in favour
BREAST-Q + + +
MERDS-5 + No evidence In Tavour
MBROS-BI + + +
SLDS-BC + Mo evidence in favour
BCPT + No evidence in favour

/\
MAASTRO kanatas etal 2012

llllll
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http://www.ichom.org/

Examples of objective measures

 Using asymmetry features:
 Photos with manual/ digital measurements (Vrieling et al, 1999; Reddy et al, 2017)
« BAT - software: Breast Analysing Tool (Fitzal et al, 2007)

 Using asymmetry, skin colour & scar appearance
« BCCT.core (Cardoso & Cardoso 2007)
7 asymmetry features

« pBRA = change in nipple position, pLBC = change in level of lower breast
contour, pUNR = change in nipple level, pBCE = change in distance from nipple
to inframammary fold, pBCD = change in length of breast contour, pBAD =
change in area of the breast, pBOD = change in non overlapping area between
left and right breast.

ESTRO
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Example of symmetry features in BCCT.core

2x LBC
(Y1 + NIy + Yy + NIg)

BRA = \/(Xq - X9)2 + (¥} - Yp)?

pLBC =

2 x BRA

pBRA = — . E 5 =
VAT YT XG4 Y

HEB 2x BOD
p =

(regth area + left area)
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Example of good cosmetic outcome in BCCT.core
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Example of poor cosmetic outcome in BCCT.core

IIEHIIIIHMII
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Validity of cosmetic measures

Table 1 Evaluation in four classes: agreement between subjective (expert panel) results and objective
(software) results.

Subjective results Objective results
First-round Overall First-round Overall
CONSensus CONSensus

Number of patients 17 17 30

Number of experts 10 9

Interobserver agreement (k; wk)

Expert with highest agreement 840971 (2 ~3-0-

with consensus (k; wk) differences) differences)

Expert with lowest agreement with  0.52; 0.67 (7 0.37; 0.58 (14

consensus (k; wk) differences) differences)

Expert with median agreement 0.72; 0.83 (4 0.57; 0.70 (10

with consensus (k; wk) differences) differences)

0.60; 0.73 (5
differences)

Agreement between software and
consensus (k; wk)

Kappa < 0.2: slight agreement; 0.21-0.4: fair; 0.41- 0.6 moderate; 0.61-
0.8: substantial; > 0.81: almost perfect

Cardoso et al, 2007 ESTRO
School
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Validity of cosmetic measures

Table 2 Evaluation in three classes @nﬂ fair me@ agreement between subjective (expert panel)
results and objective (software) results.

Subjective results Objective results
First-round Overall First-round Overall
CONSensus CONSEnsus

Number of patients 30 24 30

Number of experts 9 :
Interobserver agreement (k; wk) )
Expert with highest agreement 870788 (2

with consensus (k; wk) differences)

Expert with lowest agreement with  0.49; 0.56 (7 0.40; 0.47 (11

consensus (k; wk) differences) differences)

Expert with median agreement 0.77; 0.79 (3 0.62; 0.66 (6

with consensus (k; wk) differences) differences)

Agreement between software and .72; 0.79 (3 0.57; 0.61 (
consensus (k; wk) ifferences) differences)

\/

Kappa < 0.2: slight agreement; 0.21-0.4: fair; 0.41- 0.6 moderate; 0.61-
0.8: substantial; > 0.81: almost perfect

Cardoso et al, 2007 ESTRO
School
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Which factorsraresmost;important for the patient ?

Analysis of Young Boost Trial patients ( N = 864)

Radiothempy and Oncology 120 (2016) 107-113

Contents lists available at ScienceDirect

Radiotherapy and Oncology

journal homepage: www.thegreenjournal.com

Phase 1l randomised trial

Factors associated with patient-reported cosmetic outcome in the Young @c,mm
Boost Breast Trial

Patricia ].AM. Brouwers **"!, Erik van Werkhoven ', Harry Bartelink ”, Alain Fourquet®, Claire Lemanski ¢,
Judith van Loon?, John H. Maduro®, Nicola S. Russell °, Luc J.E.E. Scheijmans’, Dominic A.X. Schinagl %,

Antonia H. Westenberg”, Philip Poortmans ", Liesbeth |. Boersma *“, on behalf of the Young Boost Trial
research group*

ESTRO
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Which factorsraresmost;important for the patient ?

Analysis of Young Boost Trial patients ( N = 864)

 Endpoints:
« BCCT.core, physican and - patient reported

 Tested variables
 All'7 BCCT.core parameters
* Ribpain
* Fibrosis (4 point scale — patient and physician)
* QoL

ESTRO
School
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Which aspectsiinfluence;cosmetic score by the patient ?

Analysis of Young Boost Trial patients ( N = 864)

 Results — correlation between methods:
* Correlation patient and physician: kappa 0.42 (moderate)
« Correlation between patient and BCCT.core: kappa 0.26 (fair)
« Correlation between physician and BCCT.core: kappa 0.39 (fair)

 Results — correlation with patient reported outcome:
« Significant correlation with patient —reported outcome:
» pBCE = change in distance from nipple to inframammary fold
« pBCD = change in length of breast contour
» Fibrosis (cause or consequence ?)

» Patients with better QoL scored their cosmesis better (also reported
by e.g. Hau et al, 2013) (cause or consequence ?)

ESTRO
School
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Reported cosmetic results afterbreast.conserving therapy

« (Good- excellent outcome / satisfactory results:
» Reported to vary from 56 % to 92%

« Many differences between studies:
Scored by physician, patient or objective score
Time to follow-up
Different RT characteristics:
 Techniques 2D CRT - full IMRT
« Different dose and fractionation
« Different target volumes PBI vs WBRT
Different surgical techniques
 Lumpectomy +/- less or more extensive oncoplastic surgery

v
[ ]

« With or without adjuvant systemic treatment

ESTRO
School
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Fibrosisiaftergbreast.conserving therapy

Change over the years: boost no boost data

Boost arm
100 | Development dataset
90 4
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Cosmeéticiresultspafter.breast conserving therapy

Change over the years; boost no boost data

el ]
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Which radiotherapy related factors play a role ?

« Several RCTs performed to investigate impact on cosmesis of:

* Hypofractionation (40-42 Gy in 15-16 fx) compared to 25 x 2 Gy
 Boost vs no boost

 Low boost vs high boost

* Prone vs supine

e IMRT vs 2D-CRT

 Partial breast RT vs Whole breast RT

ESTRO
School
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Cosmetic results after breast conserving therapy

 Which factors play a role ? Several RCTs to investigate impact of:

Factor studied Impact on cosmesis Conclusion

Hypofx No change in breast
appearance

Hypofx: Whelan 2008; Haviland 2013; Prone vs supine: Veldeman 2016; 2D CRT vs IMRT:
Pignol 2016; Mukesh 2014, No vs low boost: Vrieling 1999 & 2000, Hau 2013; Low vs high ES}:”?O
boost: Brouwers 2016; PBI vs WBRT: Polgar 2017, Coles 2017, Peterson 2015 A




Cosmetic results after breast conserving therapy

 Which factors play a role ? Several RCTs to investigate impact of:

Factor studied Impact on cosmesis Conclusion

Hypofx No change in breast
appearance
No boost vs low boost No boost better than boost

Hypofx: Whelan 2008; Haviland 2013; Prone vs supine: Veldeman 2016; 2D CRT vs IMRT:
Pignol 2016; Mukesh 2014, No vs low boost: Vrieling 1999 & 2000, Hau 2013; Low vs high ES}:”?O
boost: Brouwers 2016; PBI vs WBRT: Polgar 2017, Coles 2017, Peterson 2015 A




Cosmetic results after breast conserving therapy

 Which factors play a role ? Several RCTs to investigate impact of:

Factor studied Impact on cosmesis Conclusion

Hypofx No change in breast
appearance,

No boost vs low boost No boost better than boost

Prone vs Supine Tendency for better outcome
prone than supine

2D CRT vs IMRT Only benefit if scored by
physician at 5 yr, and if
patients are selected

Hypofx: Whelan 2008; Haviland 2013; Prone vs supine: Veldeman 2016; 2D CRT vs IMRT:
Pignol 2016; Mukesh 2014, No vs low boost: Vrieling 1999 & 2000, Hau 2013; Low vs high EShTI?O
boost: Brouwers 2016; PBI vs WBRT: Polgar 2017, Coles 2017, Peterson 2015 A




Cosmetic results after breast conserving therapy

 Which factors play a role ? Several RCTs to investigate impact of:

Factor studied Impact on cosmesis Conclusion

Hypofx No change in breast
appearance

No boost vs low boost No boost better than boost

Prone vs Supine Tendency for better outcome
prone than supine

2D CRT vs IMRT Only benefit if scored by

physician at 5 yr, and if
patients are selected

Partial breast vs WBRT Results conflicting

Hypofx: Whelan 2008; Haviland 2013; Prone vs supine: Veldeman 2016; 2D CRT vs IMRT:
Pignol 2016; Mukesh 2014, No vs low boost: Vrieling 1999 & 2000, Hau 2013; Low vs high ES}:”}O
boost: Brouwers in preparation; PBI vs WBRT: Polgar 2017, Coles 2017, Peterson 2015 s




Cosmetic results after breast conserving therapy

 Which factors play a role ? Several RCTs to investigate impact of:

Factor studied Impact on cosmesis Conclusion

Hypofx No change in breast Alfalbeta 35 Gy >
appearance
No boost vs low boost No boost better than boost .
Dose-effect relation present
Prone vs Supine Tendency for better outcome
prone than supine
o Due to better dose
2D CRT vs IMRT Only benefit if scored by

- , homogeneity ?
physician at 5 yr, and if

patients are selected

Partial breast vs WBRT Results conflicting Probably due to DVH

parameters and dose per
fraction; not clear

Hypofx: Whelan 2008; Haviland 2013, Valle 2017; Prone vs supine: Veldeman 2016; 2D CRT vs
IMRT: Pignol 2016; Mukesh 2014; No vs low boost: Vrieling 1999 & 2000, Hau 2013; Low vs EShTI?O
high boost: Brouwers in preparation; PBI vs WBRT: Polgar 2017, Coles 2017, Peterson 2015 e




Effect of dose ?

* Preliminary analyses Young Boost Trial (N = 2452)
« Patients < 30 yrs treated with BCT and 50 Gy WBRT
« Randomized between boost 16 vs 26 Gy
 Photos available at baseline and 4 yrs in 684 patients

* Analyzed using BCCT.core, physicians and patients

ESTRO
School
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Systematic review on oncoplastic surgery in BCT

Discrimination between :
* Volume Displacement (VD): mobilizing local glandular flaps

 Volume Replacement (VR): uses autologous tissue from a remote
site

N = 4170 patients in 41 studies

37 studies included VD:
17 of these had PROMSs on cosmetics: 70-100% good- excellent

11 studies included VR:
* 6 of these had PROMs on cosmetics: 82-92% good-excellent

Yoon et al, 2016 ESTRO
School
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Effect of oncoplastic surgery ?

Available online at www.sciencedirect.com
ScienceDirect E] S O

the Journal of Cancer Surgery

EISO 41 (2015) 1411—=1416 WWW.gjs0.com

The influence of simultaneous integrated boost, @ CroseMark
hypofractionation and oncoplastic surgery on cosmetic
outcome and PROMs after breast conserving therapy

JT.P. Lansu *“*, M. Essers *, A.C. Voogd ©, E.J.T. Luiten ",
C. Buijs % N. Groenendaal *, PM.H. Poortmans *“
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Effect of oncoplastic surgery ?

« 125 patients treated with BCT 2004-2012
« 2007: Sequential boost replaced by SIB
 2009: Hypofx incrementally introduced
« 2011: Oncoplastic surgery incrementally introduced

 Evaluation 1 yr after RT
* PROM:
» Cosmetic questionnaire Sneeuw et al
« BCCT.core
« EORTC QOL C30 and BR23

Lansu et al, 2015 ESTRO
School
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Effect of oncoplastic surgery ?

Conv fx, SIB, Conv fx, SIB,
Lumpectomy Oncoplastic surgery
Score (SD) SIB (n = 27) OSCF (n = 19) P-value SIB vs OSCF
BC_{ZT_cmt SCOre l-*) (0.6) 245 (0.532) 0.02
YBT 27.6(21.1) 26.94 (15.03) 0.93
C30 Funct. scale 87.1 (18.7) 7590 (22.5T) 0.28
(30 Symptom scale 165 (12.9) 1731 (1022} 057
C30 QOL 82.0 (17.4) 63.45 (35.77) 0.05
BR23 Funct. scale 82.9(13.0) 70.19 {16.30) 0.06
BR23 Symptom scale 13.7(9.3) 20,51 (12.35) 0.07
117.11 (106.20) 0.10

Boost volume 04.65 (57.76)

Suggestion that oncoplastic surgery leads to worse outcome!
However, very small figures...

Due to larger boost

llllll

volumes ??

Lansu et al, 2015
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Which factors are related to RT induced fibrosis ?

EURGPEAN JOURNAL OF CANCER 44 (2008) 2587-25499

: available at www.sciencedirect.com E C
3 b .’ ScienceDirect e

|

ELBE\EIEI{ journal homepage: www.egjconline.com

Predictors of the risk of fibrosis at 10 years after breast
conserving therapy for early breast cancer - A study based
on the EORTC trial 22881-10882 ‘boost versus no boost’

Sandra Collette®, Laurence Collette®, Tom Budiharto®, Jean-Claude Horiot?,

Philip M. Poortmans®, Henk Struikmans®, Walter Van den Bogaert®, Alain Fourquetf,
Jos J. Jager?, Willem Hoogenraad”, Rolf-Peter Mueller', John Kurtz/, David A.L. Morgan*,
Jean-Bernard Dubois', Emile Salamon™, Rene Mirimanoff", Michel Bolla®,

Marleen Van der Hulst®, Carla C. Warlam-Rodenhuis?, Harry Bartelink9,

EORTC Radiation Oncology Group

Lansu et al, 2015 ESTRO
School
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Nomogram for fibrosis after WBRT with boost

56 yr, no hematoma, no edema, with tamoxifen, no chemo, > 6 MV, photon
boost, Dmax 60Gy —=> 40% chance on moderate/severe fibrosis at 10 yr

A. Foinis 0 ] 20 a0 i) &) (il i 1] o 100
T 11
Irm. 25 35 45 55 B PR
Yieg
Hemaioma .
Vit
Oedema
E Mo
E Tamaxifen ,;HMF‘L 18
Mo Bairsssilon tamdaiton
E{ Concomtans chemotheragy Ty
Hemy=Gidy Ky
Fadias
i N quaky oAy Cokl 48
i Type of Baast Cobl Herstaal
Elechron Beam ®-Hay
f et MeV} . . .
It elactron , Energy { a 2 I ] B TV I T I T 1 - |/ N S "
i oM 72
l'»-“ m dase 4 i) i 50 53 54 5 5 6 Er Fid i
L
Total Paints 0 20 40 EQ &0 100 130 140 1460 180 00 220 b 1] 149
Risk of moderatef Fbrosis et 10 year oo0s 015 Q5 0.5 WAk
01 02 na 04 s
Collette et al 2008 ESTRO

School

llllll



Nomogram for fibrosis after WBRT without boost

EB Paints 0 10 20 30 40 a0 G0 L] 1] an A0
Age
g 20 50 8D
=
o 5 Yes
E Concomitant chemaotherapy
] ]
:E Maxzimum dose " - - . Rt . . . ‘ ,
i 44 46 48 50 h2 54 56 58 60 62 64
=
Total Points 0 10 20 30 40 50 60 70 &0 90 100
0.05 0.15 025 035 045

Risk of moderate/severe fibrosis at 10 year

Compared to nomogram with boost:

Hematoma, Edema, Tamoxifen, Rad Quality, Boost/type: NS

Collette et al 2008 ESTRO
School

llllll



Which RT factors are related to fibrosis ?

Radiotherapy and Oncology 108 (2013) 293-293

Contents lists available at SciVerse ScienceDirect

Radiotherapy and Oncology =<

8 ] \[ "". || [\. journal homepage: www.thegreenjournal.com

NTCP for breast fibrosis

Normal tissue complication probability (NTCP) parameters for breast @{:msmm
fibrosis: Pooled results from two randomised trials

Mukesh B. Mukesh®*, Emma Harris”, Sandra Cnllette Charlotte E. Coles®, Harry Ei.=.|1't|r:'111'11-:‘j
Jenny Wilkinson “, Philip M. Evans ®, Peter Graham ' . Jo Hm.rllandg Philip Pnnrtmans
John Yarnold', Raj Jena®

ESTRO
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NTCP models using individual patient data of 2 large trials
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Fig. 1. Lyman Kutcher Burman model — the probability of moderate-severe breast Fig. 2. Niemierko model - the probability of moder ate-severe breast fibrosis versus

 Development of model using pooled data of: boost no boost trial &

Cambridge IMRT trial
 Validated using the START-pilot trial

« EQD2 for 50% risk on moderate/severe fibrosis: about 80 Gy

Mukesh et al, 2013
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Model parameters for fibrosis found in different studies

Table 2 = 1 p ” | g
Summarised results of the best it MTCP parameters for moderate-severe breast fibrosis, n ara e Or an
Number of patients BEUDS{50) 750 m /[ \
Borger et al. [4] 404 MNTDsq=72 Gy 0. 16
(zf=2 Gy)
(tyz=15h)
% Alexander et al” [6]
LKE model 1546 1044 Gy - 27 0.78
Relative seriality model 104 Gy 147 (s=012)
Avanzo et al.” [5]
With repair correction ((fyz= 4.4 h) 2562 105.8 Gy - 022 0.15
Without repair correction 107.2 Gy 022 0.06
Current study
LKB model 5856 132 Gy 35 oma
Miemiber ko model 1364 Gy 09 0o
Conclusions: N\

» Dose is the most important predictive factor for fibrosis;
* The volume (n) is very small = breast is a serial organ for endpoint fibrosis

* Study of Alexander et al considered to be not representative: also includes
mastectomy, techniques outdated, based on studies using different endpoints

Mukesh et al, 2013 ESTRO
School
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Which factors haverallbeen:mentioned to influence cosmetic

outcome and/or fibrosis ?

 Treatment related factors:
 Radiotherapy:
 Boost volume, dose inhomogeneity, V55Gy, Dmax, V107, V110,
IMRT, Prone vs supine, boost dose
e Surgery
« Post-operative complications like infection, hematoma, seroma
« Baseline cosmesis after surgery — prior to RT, location of the
tumor, time between surgery and radiotherapy
*  Oncoplastic surgery
« Chemotherapy/ hormonal therapy
* Yes/no
«  Concurrent/ sequential
« Patient related factors:
*  Age, BMI, smoking, diabetes, breast size, Bra size, pain..

ESTRO
School
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 How to summarize all mentioned factors ?

* IMRT, Dmax, V55Gy, V110, V107, breast size, prone/supine: Dose
Homogeneity

* Hypofx, boost no boost, Young Boost: Dose (EQD2)

 Excisional volume, tumor size, re-excision, time between surgery and
RT, oncoplastic surgery (?): Boost volume

 Excisional volume, tumor size, location of tumor, post-operative
complications: baseline cosmesis (oncoplastic surgery??)

* QOther possible important factors:
 Adjuvant systemic treatment; chemotherapy, (concurrent)
endocrine treatment
 Case mix factors like Diabetes, Hypertension, Smoking, Age
(fibrogis vs cosmesis), breast size

\ ‘ ESTRO
School
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How to measure cosmetic results?

Cosmetic results after BCT and influencing factors

Tools to improve cosmetic outcome

Take home messages

llllll
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How to improve cosmetic outcome ?

RT factors:
1. Optimize dose — homogeneity

2. Dose as low as considered to be oncologically safe
* Hypofx 15 x 2.67 Gy instead of 25 x 2 Gy
« Minimize indications for a boost — only in case of heavy risk
factors

3. Ifaboost is required: minimize the irradiated boost volume

—> several strategies to minimize boost volume !

ESTRO
School

llllll



How to reduce the boost volume ?

 Pathology; discuss with your pathologist:
* Free margins in 6 directions = smaller delineated CTV

 Surgery; discuss with your surgeon:
« Limit excision volumes; no tumor on ink is sufficient !
* Limit size of seroma cavity
 Place clips to reduce uncertainty-> to reduce volume
 Avoid oncoplastic surgery in case of indication for boost ?

« Chemotherapy:
* If required anyway: consider to give it upfront = Smaller tumor, smaller
excision volumes.
« Consider to give it prior to RT to increase time between OK and RT ?

ESTRO
School
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Take Home Messages (1)

Cosmetic outcome after BCT varies from 56 - 92%

Interpretation of literature difficult due to differences in endpoints
and duration of follow-up

Most important factor seems to be: cosmesis prior to RT

Other factors that worsen cosmetic outcome:
 Inhomogeneous dose distribution, high EQD2, large boost
volumes, young age, large breast size, smoking,
chemotherapy

Questionable influence:
 Endocrine therapy, oncoplastic surgery

ESTRO
School
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Take Home Messages (2)

» Approaches to improve cosmetic outcome:
 Improve dose homogeneity

* Reduce total dose

* Reduce boost volume
 Multidisciplinary approach required !!
* Pathologist
 Surgeon
 Medical oncologist
 Radiation oncologist

ESTRO
School
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How to reduce boost volume ?

Int. J. Radiation Oncology Biol Phys., Val. 75, No. 3, pp. 737-T63, 2008
Copyright © 20{® Elsevier Inc.

Printed in the USA. All rights neserved

0360-30 1609 5—s0e front matter

doi: L0 L0160 robp. 2008, 1 L0458

CLINICAL INVESTIGATION Breast

CUSTOMIZED COMPUTED TOMOGRAPHY-BASED BOOST VOLUMES
IN BREAST-CONSERVING THERAPY: USE OF THREE-DIMENSIONAL HISTOLOGIC
INFORMATION FOR CLINICAL TARGET VOLUME MARGINS
Bianca HANBEUKERS, MLA..* Jacoues Borcer, M.D.. Pu.D..*" PIeT vaN DEN ENpDE, M.D..*" FRED VAN
per EnT, M.D.. Pu.D..* Ruup Housen, M.Sc..* Jos Jacer, M.D.. Pu.D..*' KrisTiEN KEYMEULEN, M.D.,§

Lars MURRER, PH.D\.,*1 SUPRAPTO SASTROWDOTO, M.D.," Koew van DE Viover, M.D., PH.D.._,"
AND LiESBETH BoERSMA, M.D.. Pu.D.'#

* Plannings study to compare V95 for boost volume for:
e PTV_conventional simulator
« PTV_CT planning - isotropic CTV margins
« PTV_CT planning — anisotropic margins based on 3D pathology
data

ESTRO
School
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How to reduce boost volume ?

« VO5:
« PTV_CT plan- isotrop margins = 1.6 times larger than PTV_conv sim
« PTV_CT plan - anisotrop margins ~ PTV_con sim

* Most important factor for boost volume:

 Size of excisional volume - related to time between surgery and RT

ESTRO
School
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How to reduce boost volume ?

Does a pre-operative CT in treatment position help ?
» Boersma et al (2012):
Boost CTV 42 cc to 36 cc (translating in V95 from 117¢cc to 105cc)

* Verhoeven et al (2016)
*  Nodifference in size of CTV with or without pre-op CT..

» =2 No clinically significant reduction in V95

ESTRO
School
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 Wide variation in cosmetic results after BCT reported 56- 92% good-
excellent outcomes.

« Variation probably due to a.o. methodological differences:
« Difference types of scoring (Patient, Physician, Objective)
« Difference in f-up time

« Cosmetic worsening progresses over the years — fibrosis
mainly first 4 years: Time to follow-up extremely important !

ESTRO
School
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Which factors influence cosmetic.result ?

 Several radiotherapy-related factors have been reported to be related to
cosmetic outcome:

» Total dose (EQD2) and/or fraction size ?
* Boost volume
» All'kind of factors related to dose inhomogeneity, e.g.:
« |IMRT
* Prone vs supine
* Dmax
« V107
« V110
 Breast size (or is this an independent variable ?)

ESTRO
School
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Hypofx does not adversely influence cosmetic outcome

(b) Mypofractionated XRT  Standard Whole breast XRT Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H Random, 95% CI M-H, Random, 95% Ci
Havtland 2013 START A9 0 251 737 307 749 27 0x 0831073, 095)

Havland 2013 START A (41 6 Oy 314 750 307 749 279 102091 115)

Mavtiand 2013 START B 145 462 167 461 231% 0871072, 104)

U2014 0o 185 1 167  02% 0301001, 734)

Saha 2009 1 24 0 23 02% 2881012, 6729

Whetan 2010 71 235 62 216 159% 1051079 140) .

Yarnokd 2011 285 Cw 23 242 g 239 39 2521119, 534) —_—

Yarmold 2011 GO Cw Bl 248 9 239 17x 0431013, 137) C—

Total (95% Cn 2883 2843 100.0% 0.95 [0.81, 1.12) 1

Toty events 809 862

Heterogenety Tau' « 002, Ch « 1592, Of « 7(P « 0031, I = S6X 300‘ °¢1 { xéo 100:

.. . ; Valle et al, review 2017 ESTRO
MAASTRO School
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Clinical Studies on local tfreatment: maturing, accruing
and nurturing

Youlia M. Kirova,
Department of Radiation Oncology @

institutCurie

youlia.kirova@curie.fr


mailto:youlia.kirova@curie.fr

Clinical Studies on local treatment

» Maturing

» ACcCruing

» Nurturing
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Clinical Studies in local tfreatment

» Maturing

communi

organizational

guidance

»DCIS

»|Nnvasive

Fig. 1 Knowledge Maturing Process model



ROMANCE: Phase lll Open Labeled Randomized Trial of Omission of Whole-Breast Radiation
Therapy in patients with very low risk DCIS

DCIS on biopsy

MAIN OBJECTIVE : TO DETERMINE WHETHER THE M‘°"°°a;‘;’;°;t_‘;’;,;S‘;“N";z;a;j;z;j 25 mm
COMBINED USE OF CLINICAL, MORPHOLOGICAL, T —_—_.

AND IMMUNOHISTOCHEMICAL MARKERS OF LOW Al riera prosent

RECURRENCE RISK IN DCIS, COULD BE USED TO Margins 2 2mm and o and
IDENTIFY PATIENTS WHO COULD BE SAFELY i

OMITTED THE DELIVERY OF WHOLE-BREAST Confiradby
IRRADIATION FOLLOWING BREAST-CONSERVING [ o Roviow }

EXCISION WITH TUMOUR-FREE MARGINS I
HYPOTHESES AT 5-YEAR: | / _kﬁ _____
< 3.5 % IBR IN EXPERIMENTAL ARM (NO RT) { whote-sroast |
0,8 % IBR IN REFERENCE ARM (RT) =
A (UNILATERAL) = 2% : B = 97% vy

institutCurie N e e e e e e e e e,

666 PATIENTS (444 . 222) * Luminal A: ER210% and PR 2 20 % and HER2 0/1/2+ and Ki 67 <15 %

No irrradiation
Active surveillance

Follow-up

o= ==

| T ——
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BREAST P1: Multicenter randomized phase lll trial comparing protons versus standard photon
radiation therapy in breast cancer with an indication for regional lymph node irradiation in terms
of cardiac toxicity occurrence

> MAIN OBJECTIVE: TO ASSESS THE SUPERIORITY OF THE PROTON . .
LOCOREGIONAL RADIOTHERAPY TO CURRENTLY USED PHOTON- n=1310 patients, open for International

ELECTRONS 3D-CONFORMAL OR INTENSITY MODULATED RADIATION parﬁcipaﬁon
THERAPY (IMRT) IN TERMS OF CARDIAC TOXICITY AT 10 YEARS.

> SECONDARY OBJECTIVE S:

> TO SHOW THAT PROTON LOCOREGIONAL RT IS NOT INFERIOR TO CURRENTLY USED PHOTON- )
ELECTRONS 3D CONFORMAL RT OR IMRT IN EARLY STAGE BREAST CANCER WITH AN Breast Cancer N Photon therapy H
INDICATION FOR REGIONAL LYMPH NODE IRRADIATION IN TERMS OF LOCAL-REGIONAL Woman 2 18y e Follow-up*
RECURRENCE pT1-3 (10 years)

pNO-N3
»TO ASSESS LOCO-REGIONAL ACUTE AND LATE TOXICITIES (RADIODERMATITIS, ARM MOTION AND MO ¥interim
FUNCTION, COSMETIC RESULT, analysis at 5
Indication for 4% years
»LUNG AND CONTRALATERAL BREAST EVENTS radiotherapy 2 Proton therapy
> CANCER RELATED-EVENTS: LOCOREGIONAL RELAPSE-FREE SURVIVAL, DISTANT DISEASE-FREE \ treatment ) -

SURVIVAL, OVERALL SURVIVAL, CAUSES OF DEATH,

> TO ASSESS AND COMPARE HEALTH RELATED QUALITY OF LIFE BETWEEN ARMS Stratfication factors:

- Surgical type: mastectomy versus lumpectomy

> TO CONDUCT A COST-UTILITY ANALYSIS

Center
@ - Side: left vs right vs bilateral
> TRANSLATIONAL RESEARCH - Age <65 s 265

institutCurie

- Cardiovascular risk : 0-2 vs > 2 risk factors

Interim analysis at 5 years
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’ EORTC Part1al Breast [radiation versus Endocrine Therapy for women age =10 years with Luminal-

PL early stage breast cancer: a randomized phase [II tnal companng Quality of Life by Pafient
Reparted Outcome Measures

Eligible patients group
Females = 70 years of age

cT1-2 MO breast cancer

J
To determine the patient reported outcome (PRO) HR.QoL, as assessed by the QLQ-C30 and <L
Main objective BR3 questionnames, of exclusive APBI as compared fo exclusive ET after BCS i very low- 50 with or wihont SNE
nisk early BC patients aged =70, assummg an equivalent rate of L.
* To compare the time to IBTR. between the two therapeutic policies Gr
* To compare the time to locoregional recurrence between the two therapeutic policies OT1 (<2em) invasive BC A
¢+ To compare clmical outcomes (as measured by RFL IDFS, DES and O5) between the ET _
cN0 or pNO(i+)
md APB] arms Luminal-A on basis of IHC: ER+ and/or PgR+ (PgE at least =20%), HER2
. . - 3 . -A on basis o : +a__u:aru’+ gl at least =20%).
Dttt To compare the breast cancer specific survival (BCSS) between the two therapeut Ki67-20% y
: policies
*  To assess the difference in cosmefic ontcome between the two therapenfic policies C"’
*  To describe the late and acute toxic effects for both therapeufic policies Signed informed consent
¢ To determine the adherence to treatment for both therapeutic policies
¥ AN Hlill.l i II_i'la' L) Ll DU ITL AT IIJI Cadli ] ! !
Number of patients 600 Randomization
Expected duration of recruitment 3 years
Expected duration of follow-up after end of accrual 24 months Exclusive ATSL [ Fclusve ET

icro.meattini@unifi.it

> >

@

Follow-up according to protecol
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Clinical Studies in local tfreatment

» ACcCruing

reseeding

»DCIS reseeding i

reseeding l

»Invasive l
seeding

evolutionary
growth

evolutionary

evolutionary

evolutionary

Fig. 3 The SER model and knowledge maturing



LORD: Phase lll Open Labeled Randomized Non-Inferiority Randomized Clinical Trial

<g =
MAIN OBJECTIVE : TO COMPARE THE ACTIVE SURVEILLANCE 5%3 [ SIS TP
WITH STANDARD TREATMENT APPROACH (CONVENTIONAL §§§ =
ARM) IN PATIENTS WITH LOW- GRADE DCIS. 2 8 §
!
PRIMARY END-POINT: Ve - ,
IPSILATERAL INVASIVE BREAST CANCER-FREE RATE AT 10 YEARS. B -
g :
] i
gg’ Clip marker placement g 5
SECONDARY END-POINTS (BOTH TREATMENT ARMS): *g * 3 i
g g >
TIME TO IPSILATERAL DCIS GRADE II- Il §§. 4 DCIS Grade | §§
¢ TIMETO CONTRALATERAL DCIS GRADE I-II-1ll Eé I L,%
¢ TIMETO CONTRALATERAL INVASIVE BREAST CANCER : [ Randomization
¢ TYPE OF FIRST EVENT FOR PRIMARY ENDPQOINT §’
¢ DISTANT METASTASES AND DEATH DUE TO BREAST CANCER gi eentionsl Sreateiant B active survellance arm
¢ OVERALL SURVIVAL i.gi n =620 n=620
¢ TIME TO FAILURE sg |
¢ QUALITY OF LIFE : @ “”‘*‘*::"' s [ Active survelilance
¢ COST-EFFECTIVENESS investigaor’s discretion)
Target sample size 1240 _és I [ Annwsl memmography [ Annual mammographry I g
Actual accrual 6



PRIMETIME: Postoperative Avoidance of Radiotherapy: Biomarker Selection of Women at Very

PRIME@IME

Low Risk of Local Recurrence

The primary end point is ipsilateral breast disease rate at
5 years. PRIMETIME requires recruitment of 2400 patients
at the preoperative stage, to allow 1550 patients to actively
avoid radiotherapy, based on a local relapse rate, in the
absence of radiotherapy, of <4% at 5 years. The two-stage
study design necessitates engagement of the surgical
community to facilitate recruitment at the preoperative
stage. The study has been designed through collaboration
between surgeons and clinical oncologists, with surgeons

colesc@doctors.org.uk

* 260 years

« T1,NO, G1-2
¢ ER/PR+ve, HER2-ve

r/lriligihle Patient Group (n=2400) )

)

Central testing of Ki67

a0

[ WLE &SLNB]

PRIMETIME study registration

[ Confirmation of eligibility - J

Q'\. - g ™
IHC4+C score: IHC4+C score:
very low Low, intermediate, high
A
~ ~
No Radiotherapy Radiotherapy

(endocrine therapy as per
standard of care)

A

L

(endocrine therapy as per
standard of care) )
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- «f% CANCER

SAMBRIDGE .+ 3238Me CANCER
( LRJIE(SEARCH

. :A: UNIVERSITY OF
ICR T instiute of, ¥ EAMBRIDEE He 55

A

Cambridge University Hospitals NHS

NHS Foundation Trust

e 2,600 patients —in follow up

IMPORT HIGH trial/ * Tailor dose across breast according
" to risk of relapse

 Uses complex IMRT & IGRT

e Secondary endpoints of normal
tissue toxicity will report 2018




IMPORT HIGH Trial (N=2,600)

Sequential
Boost

Concomitant Boost

Test 1

2.4Gy

Test 2

2.4Gy




Tailored treatment in Older Patients o e

CONSEMVing SUrg=ry
- tumaer & <1 cm prade 1-2, tumar & 1-

2cm grade 1
= turmor ER>50% positive, HERZ negative

TOP-1: Omission of radiotherapy in elderly

- surgical resection margins free of tumaor

patients with low risk breast cancer

Primary Objective: To determine if radiotherapy (RT) can safely be omitted after breast
conserving surgery (BCS) in elderly patients at low risk of developing a local recurrence (LR)

GERIATAIC
ASSESEMENT B
N ADILNSANT AT

Secondary Objectives: | AFTER BSC
1. To determine the DMFS, BCSS, and OS rates in this study population.

AT 1 year COuestionnars E_’_ﬁ
2. To determine the QoL of patients after they received treatment regarded as new standard

Directly

practice, directly after BCS and at 12, 24, 36, 48 and 60 months after BCS. DR  Coccticonsice Ol
3. To determine the geriatric status of the study population. .
AL B years Ouestlannalire E—n

4. To determine the cosmetic outcome of the study population.
5. To determine if omitting RT after BCS in elderly patients with a low local recurrence rate

At 4 yemrs Ouesticnnaire )

(LRR) is cost efficacious. W I

AL S years Questionnaire Lfﬂ

6. To determine if poor outcome of the study population can be predicted at diagnosis by
clinicopathological factors including IHC, ER, PR, HER2 and Ki-67 and emerging omics
technology.

-
5 Leids Universitair AN 'Q':'}J\} @
C Medisch Centrum  (eeUWENHOEK =~

VL AN KEw » I

1 9 PATI E NTS I N C LU D E D LDCAL RECURRENCE DATE AT 5 YEARS

KWF
UMCcCG e S ec b RN EN
Julius centrum BESTRIJDING




«—TREATMENT
RADIOTHERAPY:

Trial arm 38.5 Gy total in 10 fractions (3.85 Gy per fraction), twice a day with
IRMA an interval of at least 6 hours between the two fractions, for five consecutive
working days.

Control arm 45 Gy/18 fractions, or 50 Gy/25 fractions, or 50,4 Gy/28
fractions, or isoeffective fraction schemes, once a day for 5 days a week. A
10 - 16 Gy boost is allowed in centers where it is part of the standard
treatment.

Secondary Objectives

STUDY PROTOCOL

BREAST CANCER WITH LOW RISK OF LOCAL RECURRENCE: PARTIAL AND
ACCELERATED RADIATION WITH THREE-DIMENSIONAL CONFORMAL
RADIOTHERAPY (3DCRT) VS. STANDARD RADIOTHERAPY AFTER CONSERVING
SURGERY (PHASE Ill STUDY)

Prim ary Ob] ective To compare the two methods of irradiation in terms of:

a)overall survival;

The main aim of the S[Udy Is to evaluate whether pal‘[|a| hypofrachonated and accelerated b)locoreglonal recurrence free survival (with exception of contralateral tumors and second
maors

irradiation of the sole surgical cavity, in patients suffering from breast cancer with low rigk o )
istant relapse-free survival (except for local or regional relapses or in the contralateral

of local recurrence and undergoing conservative surgery, is not inferior to postoperative breast)

irradiation with conventional fractionation of the entire breast as regards local control, d)cosmetic results;

measured in terms of incidence of ipsilateral recurrences as first event.

IRMA study:

Aimed to include 3302

Overall trial accrual July 2017: 2927 patients (1462 PBI - 1466 WBI)
Lymph nodes: 2697 NO - 230 N1

Dim T: 978 =lcm

Chemotherapy: 352 yes - 2575 no

Open in Italy, Holland...



PAPBI-2 phase lll trial
Preoperative Accelerated Partial Breast Irradiation: open in Holland

Inclusion criteria:

Preop PBI vs postop PBI (5 x 5.7 Gy) Female patients > 51 years

Endpoint: cosmetic outcome cT1-2NO (£3 cm)
) . Grade | or Il (biopsy)
Side study: fumour response on RT Histologically proven ductal invasive carcinor

Hypothesis: fair/poor cosmesis 20% Unifocal lesion on mammogram and MR

vs 10% Exclusion criteria:
. , Lobular invasive carcinoma
Aim: 500 patients Pure DCIS without invasive fumour

Triple negative fumours
Lymphvascular invasion in biopsy



Females =51 years
cT1-2 (=3 cm)
chMNO
unifocal, IDC
Grade 1 or 1l (biopsy)

l

Signed informed consent

1

RANMDOMISATION

/ \

PREOP PEI ARM

|

POSTOP PEBI ARM

SM-procedure®

1

HNGTJf

Locoregional
therapy

1

SM negative AND
PTW = 30% breast

I

Breast conserving surgerny
and SM procedure™®

1

SM negative AMND
PTVW = 30% breast

4-6 weeks interval l

accordingto
local policy

Preoperative PBI
5x5,7 Gy

\\EHNDT

Locoregional
therapy

(incl. WBRT)

Postoperative PBI
5x5,7 Gy

accordingto
local policy

l 4-6 weeks interval

Breast conserving surgery

1

(incl. WBRT)

Follow up according to protocol

PAPBI-2: flowchart

*SN- procedure according to local palicy
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Current projects in IC Department of Radiation Oncology

PARP

Olaparib
PARP inhibitor

INHIBITION

» RADIOPARP

Phase |, open recently, franslational work
associated

Pl: Y. Kirova —

BRCA-ness study: M-H Stern

A Phase | of Olaparib With Radiation Therapy in Patients
With Inflammatory, Loco-regionally Advanced, or

Metastatic TNBC (triple negative breast cancer) or
Patient with Operated TNBC with Residual Disease.




NKI-Curie collaboration at the end of these phase | studies

D

NETHERLANDS
CANCER ; 2 -
INSTITUTE £L3 institutCurie
ARTOHRE VAR |FFI IWFRHOMFK Ensembie, prenons le cancers de vitesse,
Pat population Metast breastca, also ER pos Mets and loc adv breast ca, TN
Dose esc schedule 50, 100, 200, 300 50, 100, 150,200 bid
RT dose 46.69/23 fr, 14.49Gy SIB 50 Gy+/-16 Gy boost sequ
Additional freatment no surgery surgery
Translational res HRD, par assay HRD, ctDNA, parpl IHS
Tite CRM DLT period 12 weeks DLT period 12 weeks
See synopsis See full protocol
Pat with bolus on skin/WEM Separate groups in protocol Not specified




Clinical Studies in local treatment

» Nurturing

»DCIS

»lNnvasive
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Phase Ill: Boost for DCIS: TROG 07.01/BIG 3-07

WEI
— Standard

WEI 2 Gyx25
—
Alone WEI

puean Accelerated
2.67Gyx16

-Age (<50, 50+)
Endocrine Rx (Y/N)

Center WEBI Standard

WEI + — + Boost
2Gyx8
Boost RT ik

S
U
R
G
=
R
Y

Z0-4>PN-2002> 3

Targeted accrual: 2000
Opened: 2008
Closed

s WBI Accelerated




Phase IllI: Boost for DCIS: BONBIS Trial (France)

WBRT (50Gy)
Randomization

N=1 950 DCIS

Closed

Designed to detect a difference of 7% vs. 4%-
Planned analysis based on number of IBTRS




Young boost phase lll trial: Radiation dose intensity study in breast cancer in young
women: a randomized phase lll trial of additional dose to the tumor bed: closed

Main objective: is to compare the effect of a high boost dose (26 Gy) with a low boost dose (16 Gy) in
breast conserving therapy, on the local recurrence rate.

Secondary objective: to compare the effect of the high boost dose (26 Gy) with a low boost dose (16 Gy)
iIn breast conserving therapy, on the cosmesis and possible sequelae.

Additional objectives:
A. To test the genotypic and phenotypic profiles of breast tumors in young patients with invasive
breast cancer, and its relation to:
a. Local recurrence after BCT
b. Lymph node metastases
c. Distant metastases and surviva