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Baggrund e

Gevinst ved BC strdlebehandling;: Alvorlige langtidsbivirkninger:
Nedsat risiko for tilbagefald Sekundar lungekraft
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Andringer 1 behandlingen af brystkraeft ™

Anthracycliner Trastuzumab
Letrozol
Taxaner
Start pa Implementering af Respirationsvejledt RT Slut pa
inklusion mammografiscreening inklusion
2D-baseret RT Implementering af CT-baseret RT
1999 2003 2004 2005 2007 2008 2012 2014 2016
e Ingen parasternal-RT hog e

venstresidige BC patienter
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Formal b0

1. Undersoage risikoen for hjertesygdom hos en kohorte af moderne
behandlet brystkraftpatienter

2, Rapportere den individuelle straledosis til hjertet og hjerters
substrukturer
3. Undersaoge om der findes en dosis-respons relation mellem straledosis

til hjertets substrukturer og hjertesygdom med den behandling der
bliver givet i dag

Baggrund



Studier il

Studie 1 Studie 2 Studie 3

Undersage risikoen for
hjertesygdom hos tidlig
brystkraeftpatienter

Udvikle og validere Udvikle og validere er’\, Undersoage straledosis
nationale indtegnings metode til automatisk  >til hjertet og hjertets
guidelines hjerteindtegning substrukturer
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° Radiotherapy Original Article DBBG BREA
Stu dle 1 SISl Risk of coronary artery disease after adjuvant radiotherapy in 29,662
" early breast cancer patients: A population-based Danish Breast Cancer
Group study
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Marie Louise Holm Milo**, Lise Bech Jellesmark Thorsen *, Sgren Paaske Johnsen ¢,
"8 Kirsten Melgaard Nielsen, Jan Brink Valentin €, Jan Alsner?, Birgitte Vrou Offersen *>°

Formal:
Undersgge risikoen for hjerteevents hos venstresidige versus hgjresidige brystkraeft-
patienter stralebehandlet i en ikke-CT-baseret periode og en CT-baseret periode

Ikke-CT-baseret periode CT-baseret periode

1999 2008 2016

Primeaer endepunkt:
Koronar arterie stenose > 50% okklusion

Sveer hjerteklapsygdom Hjerteevent

/v studie 1
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Materiale og metode s

Patients recorded in the DBCG database and
treated in the Western Denmark 1999-2016

n=38,699 Excluded n=9,037
Previous cancer n=1,075
Disseminated disease at BC diagnosis n=1,121
Unknown laterality n=404

Radiotherapy applied Radiotherapy not given n=7,606
n=22,056 Radiotherapy not indicated n=5,956
Radiotherapy indicated but not given n=1,650
/v
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AARHUS UNIVERSITY



Resultater DBC e

Risiko for hjerteevents (koronar arterie stenose og hjerteklapsygdom) hos
venstre versus hgjresidig stralebehandlet brystkraftpatienter

Characteristic Number of cardiac Incidence rate ratio, P-value for
events/number of women left vs right (95% ClI)  heterogeneity
Left-sided Right-sided
Total 236/11,270 206/10,786 1.10 (0.91-1.33)
Year of breast cancer diagnosis 0.02
1999-2007 (non-CT-based period) 115/4,052 78/3,931 1.44 (1.07-1.94)
1999-2007 (non-CT-based period), sensitivity ~ 75/4,052 58/3,931 1.26 (0.89-1.81) 0.12
2008-2016 (CT-based period) 121/7,218 128/6,855 0.90 (0.69-1.16)

Forskel i follow-up tid

Ikke-CT-baseret periode 11.1 ar (IQR 6.2-15.4)
CT-baseret periode 6.8 ar (IQR 4.6-9.5)
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Resultater DECS

Risiko for hjerteevent hos ventre versus hgjredidig stralebehandlet brystkraeft-

patienter over tid
Events/patients

Years since radiotherapy IRR (95% ClI) Left Right
Non-CT-based period (1999-2007)

<5 . 1.33 (0.80-2.24) 39/879 28/821
5-10 . 1.16 (0.70-1.96) 36/785 30/766
210 . 1.95 (1.12-3.53) 40/2,388 20/2,344

Total “ 1.41 (1.04-1.93) 115/4,052  78/3,931

CT-based period (2008-2016)

<5 . 0.92 (0.66-1.26) 7972171  83/2,081
5-10 ] 0.91 (0.57-1.43) 40/3,742  42/3,562
510 AN 3 0.62 (0.05-5.40) 2/1,305 3/1,212
Total ‘ 0.91 (0.70-1.18) 1217218 128/6,855
|
| | | | | |
05 1 1.5 2 3 4
Left-sided RT better Left-sided RT worse
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Studie 2 & 3
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Nationale guidelines

Original Article

Delineation of whole heart and substructures in thoracic radiation
therapy: National guidelines and contouring atlas by the Danish
Multidisciplinary Cancer Groups

Marie Louise Holm Milo **, Birgitte Vrou Offersen *"<, Troels Bechmann ¢, _
Axel Cosmus Pyndt Diederichsen, Christian Renn Hansen C'g*“, Eva Holtved', Mirjana Josipovic,
Tamas Lorincz ¥, Maja Vestme Maraldo’, Mette Holck Nielsen’, Marianne Nordsmark be
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d Lillebaelt Hospital, University Hospital of Southern Denmark, Department of Oncology, Vejle; © Department of Regional Health Research, Faculty of Health Scienci
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Automatisk indtegning

Atlas-based auto-segmentation for delineating the
heart and cardiac substructures in breast cancer
radiation therapy

Marie Louise H. Milo, Tine B. Nyeng, Ebbe L. Lorenzen, Lone Hoffmann, Ditte
S. Moller & Birgitte V. Offersen

To cite this article: Marie Louise H. Milo, Tine B. Nyeng, Ebbe L. Lorenzen, Lone Hoffmann,
Ditte S. Meller & Birgitte V. Offersen (2021): Atlas-based auto-segmentation for delineating
the heart and cardiac substructures in breast cancer radiation therapy, Acta Oncologica, DOI:
10.1080/0284186X.2021.1967445



St d * No correlation between radiation dose to cardiac substructures and
u le 4 coronary artery disease in early breast cancer patients: A DBCG case-
control study based on modern radiation therapy techniques

Marie Louise Holm Milo?, Ditte Slot Mgllerb<, Tine Bisballe NyengP, Lone Hoffmann®<¢, Henrik Dahl Nissend,
Ingelise Jensen®, Ebbe L. Lorenzenf, Lise Bech Jellesmark Thorsen®g, Kirsten Melgaard Nielsen®?, Sgren
Paaske Johnsen!, Jan Alsner?, Birgitte Vrou Offersen®#:

Formal

« Rapportere individuel straledosis til hjertet og hjertets substrukturer hos patienter
behandlet med CT-baseret straleplanlegning

« Undersgge om der eksisterer en dosis-respons relation mellem straledosis til
hjertets substrukturer og koronar arterie sygdom

Primaer endepunkt: koronar arterie sygdom
Koronar arterie stenose > 50% okklusion eller
Dad af iskaeemisk hjertesygdom
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Materiale og metode

Patienter stralebehandlet 1999-2016
| n=22,056
__________________________________ 1_________________________________l
Patienter stralebehandlet 2005-2016
0g
Planlaegnings-CT data tilgengeligt n=15,765

Vestdansk Hjertedatabase

i Kohorte til studie|4

.| Cases med planlaegnings- || To matched controller

.| CT data n=204 || per case n=408
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Autoindtegning af hjertet og
hjertets substrukturer

q Venstre
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Milo MLH et al, Acta Oncol, 2021



Resultater T

Straledosis til hjertet og hjertets substrukturer for de 204 cases
Median mean dose, Gy (IQE)

Cardiac structure Left-sided (n=98) Eight-sided (n=106)
Whole heart and chambers :
- Left atrium
Heart 1-6 (1-2-2-3) 0-8 (0-6-1-2) Whole heart Right atrium
Left ventricle 2-1(1-5-3-3) 0-4 (0-3-0-6)
Right ventricle 1-5(1-0-2-3) 1-0 (0-6-1-3)™
Left atrium 0-6 (0-4-0-9) 0-5(0-4-0-8) _
) ) P . . Left ventricle
Right atrium 0-5 (0-4-0-9) 1-4 (0-9-1-9) Right ventricle
Substructures of left ventricle
Left ventricle, anterior 4-7(3-2-9-0) 0-4 (0-3-0-1)™
Left ventricle, lateral 1-7(1-2-2-4) 0-3 (0-2-0-H™
Left ventricle, inferior 1-1(0-7-1-7) 0-3(0-2-0-6) _
Left ventricle, septal 1-6 (1-1-2-4) 0-5 (0-4-0-9)" Lgtbumain -
- 5ep _ < coronary artery Anterior wall
Substructures of the coronary arteries . | L Circumflex L left ventricle
LMCA 1-1(0-7-1-4) U-’i' {ﬁ-4—1'ﬁ)** Right coronary // Y coronary artery Y Septal wall
LADCA, prox 2-1(1-3-2-9) 0-5(0-3-0-8) artery B S 8\ N ——
. s & : eft ventricle
LADCA, mid 8-0(5-1-16-2) 0-6 (0-4-0-9) < -&f Left ascending | -"‘ Y
. — 6 (0-3-0-97** Posterior )
;ﬁCA= dist 418.0(2;61?5) Tg {?; g_z)“ S e | coronary artery | : Inferior wall
: PIF'X (0-6-1-4) (1-2- }“ | < '%\ \. left ventricle
RCA, mid 0-6(0-4-1-2) 2-3(1-5-3-5) %’:_\a. n
RCA, dist 0-5(0-3-0-8) L0 7-1-H" Milo MLH et al, R&0 2020
PDA 0-6 (0-4-0-9) 0-4 (0-3-0-1™
Cx, prox 1-2(0-8-1-6) 0-5 (0-3-0-1™
Cx. dist 0-7(0-5-1-0) 0-3 (0-2-0-5) Unpublished data, Milo et al
/v
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Resultater DB

Fordeling af koronar arterie sygdom hos venstre versus hgjresidige patienter
W [eft-sided irradiation ~ MRight-sided irradiation

35
30
4
-
o 25
0}
5 20
X
° 15
10
. al
LMCA LADCA, LADCA, LADCA, CX,prox CX,dist RCA, RCA,midRCA, dist PDA
prox mid dist prox
P-values: 0-79 0-83 0-40 0-14 0-15 0-36 0-12 0-09 0-70  0-46 Unpublished data, Milo et al
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Resultater DBCG:

MHD < 2:5 Gy hos 88% af cases og kontroller

Middel hjertedosis for cases versus kontroller

Left-sided Right-sided

Dose-volume parameter

Dose-volume parameter

Center Cases/ Cases Controls p-value*  p- Cases/ Cases Controls p-value*  p-
controls (n) value®  Controls (n) value®

Median mean heart dose, Gy (IQR)

All 98/211 1:6(1-2-2:2) 1-:5(1-:0-2-3) 0-50 0-001 106/197 0-8(0-6-1-1) 0-7(0-5-1-0) 0-18 0-001

Center 1 8/18 1:9(1:6-2:2) 1-8(1:6-2-5) 0-10 19/13 0-8(0-7-1-4) 1-1(1-0-1-4) 0-66

Center 2 23/20  2-1(1:5-3:9) 3:9(1:9-5-0) 0-48 24/19 1-2(0-9-1-4) 1:1(0:9-1-3) 0-24

Center 3 22/22  2-1(1-5-4:0) 2:7(1-9-3-9) 0-94 18/20 0-8(0-6-0-9) 0-9(0-7-1-2) 0-19

Center 4 45/153 | 1:2(0-8-1:5) 1-3(0-9-1-8) 0-07 45/145 0-6 (0-5-0-9) 0-7 (0-5-0-9) 0-78

“Heterogeneity in dose-volume parameters in cases versus controls.
"Heterogeneity in dose-volume parameter in controls across the centers.
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Unpublished data, Milo et al
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konklusioner DBCG

Studie 1

« Ikke-CT-baseret periode: Qget risiko for hjerteevents hos venstre versus hajresidig
stralebehandlet brystkraftpatienter

» CT-baseret periode: Ingen gget risiko for hjerteevents hos venstre versus
hgjresidig stralebehandlet brystkraftpatienter de forste 10 ar efter behandlingen

Studie 4

 Straledosis til hjertet og hjertets substrukturer athaenger af lateralitet for
stralebehandlingen

* Ingen tendens mod en dosis-respons relation mellem straledosis til hjertet og

koronar arterie sygdom gennem en median follow-up tid pa 7.3ar og MHD under
2.5 Gy

konklusioner



Perspektiver DECO

« Afventer information om baseline risikofaktorer mhp at undersege om en
subgruppe af patienter kreever en sarlig opmaerksomhed.

« Middelhjerte dosis rapporteret fra dette studie er lavt sammenholdt med
middelhjerte dosis rapporteret pa verdensplan
« Gar vi pa kompromis med dosis til de parasternale lymfeknuder?
« Har vi uventet mange recidiver?

« Siden 2014 har parasternal stralebehandling veeret standard hos all LN+
patienter

« Hvad sker der med risikoen efter 10 ars follow-up?

perspektiver
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