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Targeted axillary dissection
in breast cancer
after neoadjuvant treatment
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Compare marking methods for targeted axillary dissection

to avoid ALND because of non-detection

In patients with metastases in the TAD lymph nodes after NACT,

clarify which factors are associated with metastasis burden in the
non-TAD lymph nodes

&




A
ﬁ X - Patients receiving TAD from
Jan 1, 2016, and Aug 31, 2021

ipsilateral axillary surgery

..... ; i, 3 —  Former ipsilateral breast cancer
Methods _ i

< 4 cycles of NACT

Descriptive statistics
Logistic regression models




Comparing of markers

Surgical excision success by TAD marking method

Marking method % with successful excision (of attempts)
Clip + 12°| seed 96

Clip + WGL 91

Clip + Temporary ink marking on skin 82

125 seed 99

Unsuccessful excision by TAD markers

Marking method OR (95% Cl) p
Clip + %I seed 1.00

Clip + WGL 2.48 (0.84-7.35)

Clip + Temporary ink marking on skin 5.34 (1.62-17.60) <.0001
125 seed 0.18 (0.02-1.59)




Factors associated with non-TAD lymph

node metastases

727 patients
eligible for analysis

Factors associated with high non-TAD metastasis burden in

I breast cancer patients with positive TAD lymph nodes

l |

[ 333 patients (46%) ] [ 394 N* patients ] Variable

with ax-pCR after NACT

11 N* patient proportion
_,‘ patients .
without ALND excluded ] <66.6%

66.6-100%
T TAD metastasis size
_ 383 patients Isolated tumor cells
in logistic regression Micrometastasis

Macrometastasis

In breast at surgery
Breast pCR

Breast non-pCR

Positive TAD lymph node

Multivariate analysis

OR (95% Cl)

0.34 (0.17-0.62)
1.00

0.11 (<.01-0.82)
0.68 (0.21-1.80)
1.00

0.07 (<.01-0.56)
1.00

PC

<.001

0.02

<.01



The DBCG RT Nation study:
Insights from a decade of real-world breast cancer radiotherapy data in Denmark

Lasse Refsgaard, Aarhus University Hospital, Aarhus University

Supervisors: Stine Sofia Korreman, Birgitte Vrou Offersen, Lise Bech Jellesmark Thorsen

The overall aim of this thesis is to establish methodologies for
conducting large-scale retrospective studies
on real-world data in radiotherapy for breast cancer in Denmark.
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Radiotherapy departments generate a lot of data

CT-scan -> Organ delineation -> Treatment planning -> Treatment




Study 1 and 2 — Data mining and guideline evaluations

Contents lists available at ScienceDirect

Physics and Imaging in Radiation Oncology

s

].—‘{vl SEVI }--’)R-. journal homepage: www.sciencedirect.com/journal/physics-and-imaging-in-radiation-oncology

n 7,748 patients
End-to-end framework for automated collection of large multicentre = Extract ~10 DICO
radiotherapy datasets demonstrated in a Danish Breast Cancer —_d »900,000 x

Group cohort

~ 1,5 TB data

)  Dataset

Lasse Refsgaard ', Emma Riis Skarse "I Thomas Ravkilde ¢, Henrik Dahl Nissen ¢,
Mikael Olsen °, Kristian Boye ! Kasper Lind Laursen ®, Susanne Ngrring Bekke b
Ebbe Laugaard Lorenzen ', Carsten Brink’, Lise Bech Jellesmark Thorsen ™, Birgitte
Vrou Offersen "¢, Stine Sofia Korreman > "



Study 1 and 2 — Data mining and guideline evaluation

Contents lists available at ScienceDirect
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Original Article

Evaluating Danish Breast Cancer Group locoregional radiotherapy
guideline adherence in clinical treatment data 2008-2016: The DBCG RT
Nation study

Lasse Refsgaard ™, Emma Skarsg Buhl ™, Esben Yates®, Else Maae ©, Martin Berg®,

Sami Al-Rawi, Abhilasha Saini’, Maja Vesting Maraldo ®, Kristian Boye ®,

Marie Louise Holm Milo ™, Ingelise Jensen I Louise Wichmann Matthiessen’, Susanne Ngrring
Bekke', Mette Holck Nielsen ', Ebbe Laugaard Lorenzen k Lise Bech Jellesmark Thorsen *,
Stine Sofia Korreman ¢, Birgitte Vrou Offersen * ¢

7.748 patients

~ 1,000,000 xDICO

~ 1,5 TB data

Dataset

Extract >

Guideline changes 2008-2016

= Change infractionation

= |ntroduction of respiratory gating
= J|rradiation of IMN

= Simultaneously integrated boost
= Delineation of LAD



Study 3 — Use radiotherapy data for outcome prediction
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Study 3 — Use radiotherapy data for outcome prediction

Contents lists available at ScienceDirect
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Study 3 — Use radiotherapy data for outcome prediction
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Maodel Covariate Hazard ratio CAD (95 % confidence P

intervals) value

Model AS > 100 [0/1] 23.80 (7.29-77.74) <0.01
1

MHD [Gy] 1.25 (1.01-1.56) 0.04

MHD * AS = 100 [Gy] 0.61 (0.33-1.12) 0.11

Model AS > 100 [0/1] 12.43 (6.12-25.24) <0.01
2

LV5Gy [%] 1.03 (0.99-1.06) 0.11

LV5Gy * AS = 100 [%] 0.95 (0.87-1.03) 0.21

Model AS = 100 [0/1] 18.07 (8.00-40.78) <0.01
3

LAD mean [Gy] 1.04 (1.00-1.09) 0.06

LAD mean * AS > 100 0.84 (0.70-1.02) 0.07

[Gy]




DBCG RT Nation Automation:
National consistency in delineations in breast cancer patients

Emma Skarsg Buhl
Aarhus University hospital
Aarhus University

Main supervisor: Stine Sofia Korreman
Co-supervisor: Birgitte Vrou Offersen

The overall aim of this PhD is to investigate the
Standardization of delineations across the nation by using
real-world data from breast cancer patients in Denmark
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Emma Skarsg Buhl

Cand. Scient, PhD student

Danish Center for Particle Therapy, Arhus
University Hospital

Department of Clinical Medicine, Aarhus University




Development of deep leaning models for auto segmentation

ACTA ONCOLOGICA Tavlor & Franci
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Development of a national deep learning-based auto-segmentation model for
the heart on clinical delineations from the DBCG RT nation cohort

Emma Riis Skarse™® (5, Lasse Refsgaardb'c, Abhilasha Sainid, Ditte SIoth_MaIIerb'e, Ebbe Laugaard Lorenzen® o,
Else Maae?, Karen Andersen”, Maja Vestme Maraldo', Marie Louise Milo, Tine Bisballe Nyeng®,
Birgitte Vrou Offersen®™<% and Stine Sofia Korreman®"<
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Data harvesting vs. data farming: A study of the importance of variation vs
sample size in deep learning-based auto-segmentation for breast cancer patients

Buhl ES, Maae E, Matthiessen LW, Nielsen MH, Maraldo MV, Moller M,
Elleberg S, Al-Rawi SAJ, Offersen BV, Korreman SS.

8- 11 July 2024

L Erance Published in the ICCR 2024 proceedings and on arXiv,
" https://doi.org/10.48550/arXiv.2404.033609.
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Applying deep learning auto segmentation models
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Applying deep learning auto segmentation models
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Conclusion and perspectives

* National delineation differences exist despite of guidelines
* The dosimetric consequences vary depending on the structure
* Deep learning-based auto-segmentation models has the potential to increase the

national delineation consistency.

DBCG DL Nation

A national randomised study of Al assisted target segmentation in breast cancer radiotherapy
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Stine Rauff Sgndergaard, M.D., PhD student

Department of Oncology, Lillebaelt Hospital, DB‘ G

University Hospital of Southern Denmark

Shared Decision Making with Breast Cancer Patients
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Shared Decision Making with Breast Cancer Patients
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Shared Decision Making with Breast Cancer Patients DBCG

Breast cancer //
The final design

Region ofm Ome occc SDU’S‘ (2 M8 ) Centerfor Shared Lillebaelt Hospital
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University of | I
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I: Cohort study
Vejle Hospital

Patient-reported
engagement, decisional
conflict and decision regret

\

Consultation length and
decision made

C N\
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Region of '
Southern Denmark
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DBCG

lll: Interview study

Aalborg, Aarhus, Vejle,
Odense Hospitals

II: Randomized trial

Aalborg, Aarhus, Vejle,
Odense Hospitals

Patient-reported \
engagement, fear of cancer
recurrence, quality of life,
decisional conflict and
decision regret

Oncologists' and nurses'
experiences of SDM
and the Decision Helper

Oncologist-reported patient
engagement

SDU-&

University of
Southern Denmark

Lillebaelt Hospital

University Hospital of Southern Denmark



The DBCG RT SDM trial DBCG

Hypothesis: SDM supported by a customized Decision
Helper will increase patient-reported SDM on adjuvant
irradiation after breast-conserving surgery.

Aim: to investigate the effect of SDM supported by a
Decision Helper on patient-reported SDM compared to
standard.

N I SDU-& Lillebaelt Hospital

Reqion of ‘" /4 Radiothera iversi i
Region of =0 U o ° py University of University Hospital of Southern Denmark

Southern Denmark



The DBCG RT SDM trial

DBCG

SDM-Q-9

Primary endpoint:
Patient-reported SDM

1. My doctor made clear that a decision needs to be made.

completely disagres strongly disagres somewhat dsagree somewhat agres sirongly agres compleledy agree
(| a a | a a

2. My doctor wanted to know exactly how | want to be involved in making the decislon.

Secondary endpoints:

- Oncologist-reported SDM

- Other measures of SDM

- Fear of recurrence

- Decisional conflict

- Quality of life

- Knowledge of irradiation

- Decision regret after six months

Region of \
Southern Denmark

@
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comgletely disagres srongly disagres soimewhal disagres sofmewhal agree
a EI d a

wre are different options for treating my medical condition.

' disagres somewhat disagres somewhat agree sirongly agres complelely agree

| a | | 3

ained the advantages and disadvantages of the treatment options.

r -:Iiaag'ee somewhal dgag'ee- somewhat agres

:I a a
_ wderstand all the information.

' disagres somewhal disagres somewhal agree efrangly agres completely agree
d a | 0 a

<__ch treatment option | prefer.
' disagres somewhal disagres somewhal agree slrongly agree

e a a d
1ly weighed the different treatment options.
| disagresa somewhal disagres somewnal agres slrongly agres complelely agree

d a | a a
8. My doctor and | selected a treatment option together.
comgletely disagres strongly disagres someshal disagres someshat agree

d d a d

9. My doctor and | reached an agreement on how to proceed.

completely disagres strongly disagree somewhal disagres somewhal agree efrangly agres
(| a a | a

Lillebaelt Hospital

University Hospital of Southern Denmark

strongly agree complelaly agres

strongly agree completely agres

completely agree
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University of
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The DBCG RT SDM trial DBCG

- Histologically verified breast cancer or
SDM Arm: 39 oncologists ductal carcinoma in situ
/ - Indication for adjuvant whole-breast

radiotherapy (DBCG type F)

78 Oncologists - Age > 18 years

\ Control Arm: 39 oncologists )
Setting

The consultation concerning adjuvant whole-

breast radiotherapy.
Stratification at department level

U0 eme e SDU/;- Lillebaelt Hospital

Region of ™7/ o'g® Radiotherapy University Hospital of Southern Denmark

Southern Denmark sity of
Southern Denmar



The DBCG RT SDM trial DBCG

Table 1: Patient baseline characteristics

SDM group  Control group All

Patients, N 400 274 674
Age, Mean (SD) 59.7 (10) 60 (9.89) 59.86 (10.14)
Site of participation, N (%)

Site 1 44 (11) 22 (8) 66 (9.8)

Site 2 138 (35) 103 (38) 241 (36)

Site 3 177 (44.3) 110 (40) 287 (43)

Site 4 41 (10.3) 39 (14) 80 (12)

No significant difference in patient social, educational or work-related status.

Region of # ) ome occc S D U ’5‘ Lillebaelt Hospital

® Radiotherapy University Hospital of Southern Denmark
Southern Denmark ®e rsity of iversity Hospi u
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The DBCG RT SDM trial

DBCG

Median (IQR) Ave. mareg.
Measurement ) effects of
tool SDM
(95% CI), p
SDM Control
SDM-Q-9 N =376 N=259 9.54
Scale 0-100 80 71.11 p<0.0001 | (9.09:9.99),
(68.9:94.4)  (55.6:82.2) p<0.0001
SDM-Q-9-DOC N =331 N=225 17.66
Scale 0-100 93.3 73.3 p<0.0001 |(11.70:23.62),
(82.2:100) (60:84.4) p<0.0001
SDMP4 N=1376 N= 258 0.49
Scale 0-4 3 2 p<0.0001 (0.33:0.64),
(2:3) (1:3) p<0.0001
CollaboRATE N=376 N=259 0.63
Scale 0-9 8.3 7.5 p<0.0001 | (0.39:0.871),
(7.3:9) (6.3:8.3) p<0.0001




DBCG

The DBCG RT SDM trial
Median (IQR) Ave. marg.
Measurement tool p ef;e];ﬁ"f
(95% CI), p
SDM Control
Decisional conlict before consultation N=327 N=216 -1.96
Scale 0-100 27.1 29.2 p=0.506 (-5.46:1.54),
(14.6:41.7) (16.7:44.8) p=0.272
Decisional conflict after consultation N=375 N=257 22.95
Scale 0-100 10.9 15.6 p=0.006 (-5.07:-0.84),
(0:25) (4.7:26.6) p=0.006
Fear of Cancer Recurrence N=374 N=255 0.281
Scale 0-36 14 14 p=0.505 (-0.84:1.41),
(9:20) (10:19) p=0.624




The DBCG RT SDM trial DBCG

Faelles beslutningstagning og brug af et beslutningsst@tteveerktgj i konsultationen om postoperativ
stralebehandling, DBCG type F, vil fremover indga i national retningslinje.
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Hvor lang tid tager det..?

The Fast-track Lung Clinic

° p=0.2217
8 4
[
o
8 o
w
o
=
=
24 min, 16 s.
o 22 min, 5.
o
=9 Control cohort SDM cohort

Fig. 2. Consultation length for diagnostic work-up based on a small suspicion of
lung cancer in the control cohort (n = 82) and the SDM cohort (n = 52).
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Fig.3. Consultation length for adjuvant treatment after breast cancer in the control
cohort (n = 64) and the SDM cohort (n = 49).



Hvordan er det for os lzeger...? DBCG

Leege i DBCG RT SDM: det [FBT] betyder ogsd at jeg gar hjem med mere ro i maven
omkring at denne her patient sender jeg igennem noget stralebehandling eller denne her
patienten skal netop ikke have stralebehandling for det strider simpelthen imod hvad hun
er for en type patient.

Leege i DBCG RT SDM: jeg oplever det lidt som sadan en slags, jamen, det er jo faktisk en
kulturaendring, vi er ved, ved at inddrage vores patienter pa en anden made, fordi, der har veeret
sd meget fokus pa det i de senere dr.

Leege | DBCG RT SDM: det kunne da vaere en drgm, at man havde det pG DBCGs hjemmeside for
eksempel, gode beslutningsstattevaerktdjer til mammacancer patienter.



Stine Rauff Sgndergaard, M.D., PhD student

Department of Oncology, Lillebaelt Hospital, DB CG

University Hospital of Southern Denmark
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Twenty years of primary metastatic breast
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Has survival improved?
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All patients in Denmark 2000-2020 with known pMBC




Patients per year
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In total 3272 patients from 2000-2020

Berg et al, Acta Oncol, 2024



Subtypes per year
NA [ ER-posHER2-neg || HER2-pos | DNBC
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Radiological exam by time-period

PET/CT or CT+BE . CT . BS +/- US . Other . Unknown

47%
65%

2000-2004 2005-2009 2010-2014 2015-2020

Berg et al, Acta Oncol, 2024



Study II

Study IIT

Discussion

Overall survival by subtype

Perspectives

A
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Berg et al, Acta Oncol, 2024

Conclusion



B Overall survival by year
1.00 1
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Background Study I Study II Study IIT Discussion Perspectives Conclusion

Multivariable analysis

1. Increased risk of death with age

HR 95% CI p-value
. . . . Age” 1.10 1.08,1.12
2. Decreased risk with time for luminal and HER2- Age, time-dependent’ 0.98 0001
. Year of diagnosis™
pOSItIVG ER-pos 0.98 <0.001
DNBC 0.99 0.48
HER2-pos 0.97 0.001
. . . . IHC subtype
3. DNBC risk significant the first two years ER-pos HER-neg
DNBC year 0-2 2.72
DNBC year 2+ 0.96 0.001
HER2-positive 1.00 0.78,1.28 ’
HER2, time-dependent™ 0.83
CCI
0 Ref
1-2 1.16 1.06,1.27
3 1.50 1.28,1.78 <0.001
CCI 3, time-dependent* 0.89 0.81,0.98
Visceral disease
No Ref
Yes 1.44 1.33,1.56
Visceral, time-dependent™ 0.83 0.78,0.87 <UL

HR: Hazard ratio, CI: Confidence interval, CCI: Charlson Comorbidity Index, IHC: Immunohistochemistry, ER: estrogen
receptor, HER2: human epidermal growth factor receptor 2

*5-year increments, *Each year reduces the estimate accordingly. Modelled with a log time-dependency due to lack of
proportionality. "Hazard per year of diagnosis for each IHC subtype p-values for the overall effect of age, IHC subtype, CCI, and
visceral disease

Berg et al, Acta Oncol, 2024



DBCG DANISH BREAST UNIVERSITY OF COPENHAGEN

CANCER GROUP FACULTY OF HEALTH AND MEDICAL SCIENCES

Study II + Il

Development and Methodological Validation of a Modified Staging
System for de Novo Metastatic Breast Cancer

Molecular subtyping improves breast cancer diagnosis in the
Copenhagen Breast Cancer Genomics Study
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