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The Truth 1s rarely pure and never
simple ...

Oscar Wilde

— BERARD
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The challenges for 2022 and beyond

* Automatic primary tumor GTV and nodal CTV
delineation

* Omics profile as prognostic factor
* Omics profile to change the treatment intensity
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Al-based software to improve target and
OAR volume delineation?

Plan preparation

“A system’s ability to
correctly interpret external
Auto-identify organs at risks and
weermeswoneoe (ata, to learn from such data,
and to use those learnings to
achieve specific goals and

0
&

Dose Optimization:

tasks through flexible
adaptation”
/days, protecting 30% more organs
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Al for OAR delineation

B Mean saved time in B
comparison to MonacoSim

PELVIS THORAX
Syngo.Via 40 % 56 %
Raystation 55 % 65 %
PELVIS Mirads 55 4% THORAX
MiM 68 % 88 %
Annotate 80 % 79 %

B MonacoSim
W Syngo.Via
= MiM

B Annotate

@ RayStation
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Automatic Al-based GTV delineation

Comparing different CT, PET and MRI multi-modality image combinations for
deep learning-based head and neck tumor segmentation

Jintao Ren®P< (@, Jesper Grau Eriksen®@ (), Jasper Nijkamp®®* (® and Stine Sofia Korreman®®<* @

*Department of Clinical Medicine, Aarhus University, Aarhus, Denmark; "Danish Centre for Particle Therapy, Aarhus University Hospital,
Aarhus, Denmark; “Department of Oncology, Aarhus University Hospital, Aarhus, Denmark; “Department of Experimental Clinical Oncology,
Aarhus University Hospital, Aarhus, Denmark

* 153 patients with pharyngo-laryngeal SCC
*60% T1-T2; 75% N*

* CT, coronal MRI-T1, axial MRI-T2, mDixon MRI, FDG-PET
acquired with an immobilization mask
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Automatic Al-based GTV delineation

(A) Dice Similarity Coefficient
CT-PET-MRI °

CT-PET 6
PET-MRI o
CT-MRI .
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B) 95% Hausdorff distance
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Automatlc Al- based GTV dehneatlon
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Endoscoplc Contouring

Please Set Image Landmarks
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I
Automatic nodal target volume delineation

Qe

Blue: automatic contouring

Green: expert contour
Red: automatic contouring
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The challenges for 2022 and beyond

* Automatic primary tumor GTV and nodal CTV
delineation

* Omics profile as prognostic factor
* Omics profile to change the treatment intensity

— BERARD
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Genomics profile as prognostic factor:
the HPV status

HPV positive
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Genomics profile as prognostic factor: "

HNSCC gene expression

* Group 1: EGFR-pathway
signature

* Group2: mesenchymal-
enriched signature

* Group 3: normal
epithelium-like subtype

* Group 4: high level of
antioxidant subtype

i i ) |
/° e LEQON
. | BERARD

Gemelli October 2022 Chung Cancer Cell 2004




Genomics profile as prognostic factor:

HNSCC gene expression

Group 1: EGFR-pathway

signature
Group2: mesenchymal-

enriched signature
Group 3: normal epithelium-

like subtype
Group 4: high level of
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Radiomics for treatment individualization

Textural Features
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Radiomics for treatment individualization

Kaplan—Meier radiomics signature
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* 1019 patients

* =~ 100 stable 1maging features
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RadioGenomics for treatment
individualization

A) Radiomics alone B) Metagenes alone C) Combined
1.0 1y 1.0 : 1.0 1
- High risk High risk : High risk
§ { —— Low risk —— Low risk —— Low risk
< 0.8 0.8 1 0.8 1 ‘
S :
v -
o
3
g 0.6 ——4 0.6 - 0.6 -
]
§ ! |
8 0.4 4 0.4 4 0.4 -
g
IS) | | ]
§ 0.2 p=0.37 0.2 p=0.023 0.2 p=0.008
0.0 T T T T 0.0 T T T T 0.0 g T v T
0 12 24 36 48 60 0 12 24 36 48 60 0 12 24 36 48 60
Time [months] Time [months] Time [months]
High risk: 63 34 24 20 14 12 50 23 13 11 9 8 30 12 7 7§ 4 3
Low risk: 21 13 8 4 2 2 34 24 19 13 7 6 54 35 25 17 12 11

* 206 HNSCC patients treated by chemo-radiotherapy
* =~ 446 1maging features (e.g. intensity, texture, morphology)
* Four molecular subtypes
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The challenges for 2022 and beyond

* Automatic primary tumor GTV and nodal CTV
delineation

* Omics profile as prognostic factor
* Omics profile to change the treatment intensity

— BERARD
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I
Treatment de-intensification in HPV™ H&N SCC
RTOG 1016: pl6™ stage III-I1V oropharyngeal SCC
RT-cddp >< RT-cetuximab

100+
90
80
70
< 6o
2
? Number Dead Censored
2 07 of patients
304 — Intensity-modulated 406 55 351
radiotherapy plus
20 asplatin
— Intensity-modulated 399 78 321
10 radiotherapy plus
cetuximab
0 T T T T ]
0 1 2 3 - 5
N at risk Years after randomisation
Intensity-moddated 406 372 349 314 222 100 —
radiotherapy plus CENTRE
asplatin CONTRE LE CANCER L E O N

Intensity-modulated 399 367 334 305 207 106
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Nimorazole as hypoxic sensitizer

414 patients enrolled in

the DAHANCA 5 trial
: q 3
219 randomly assigned to 195 randomly assigned to
radiotherapy and nimorazole radiotherapy and placebo
52 exchuded from 39 machuded from
clasdicaton clsdicaton
|2 e in PCR 11 twdad in PCR
50 dd not 38 dd not
harsa Samour Sssue for hans lumour tissua o
PCRY) PCFY)
Nimorazole group: Placebo group:
167 for classification 156 for classification
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100
1

Effect of hypoxic modification

75
!

Nimorazole
50%

o Placebo 36%

Events M
Pacebo 86 1%
Nimomzok &5 167
O = HR=0.71 (D.53 10 0.95) P=0.02
T T T T

0 12 24 36 48 60
Time after treatment (months)

Loco-regional control (%)
50
1

At risk
Placebo 156 85 64 55 46 34
Nimorazole 167 102 70 64 58 a8

am ) EON
BERARD



Hypoxic gene signature
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Fifteen hypoxic gene signature in HNSCC

75

Less hypoxic

Loco-regional control (%)
25 510

Events All
Less hypoxic 62 113
More hypoxic 34 43

More hypoxic g,

© - HR=1.85 (1.21 10 2.82) P=0.004
I | | | I |
0 12 24 36 48 60
Time after treatment (months)
At risk _
Less hypoxic 113 68 51 44 38 29 CENTRE
More hypoxic 43 17 13 1 8 5 CONTRE LE CANCER L E 0 N
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Hypoxic gene signature and nimorazole ™=
in HNSCC

>
100
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1
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Loco-regional control (%)
25 50
1

More hypoxic tumours

Nimorazole
49%

1 L8 L 1y

Everts AR

Placebo

Placeto M A 18%
Nimorazok 33 71
O - HR=046 (029 100 7S) P=0.001
L] T T T T T
0 12 24 36 48 60
Time after treatment (months)
At risk
Placebo 43 17 13 " 8 5
Nimorazole 71 40 25 24 22 1

C

75 100
1 1

Disease specific survival (%)
50

More hypoxic tumours

Nimorazole

& - Placebo
30%
Events Al
Placabo 3 43
Nmonxde X 71
© — HR=060 {0.37 ¥ 0.98) P=0.04
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0 12 24 36 48 60
Time after treatment (months)
At risk
Placebo 43 28 23 17 14 n
Nimorazole 71 52 35 28 24 21
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1] T ] 1] 1 Ll
0 12 24 36 48 60
Time after treatment (months)
At risk
Placebo 113 68 51 44 38 29
Nimorazole 96 62 as 40 36 27
D 8- -
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é
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Q Placabo 59 113
Nimceszols 45 06
© - HR=0 87 (0.59 o 1.20) P=0.49
Ll T L] T T T
0 12 24 36 48 60
Time after treatment (months)
At risk
Placebo 113 85 70 55 48
Nimorazole 96 72 58 51 43

LEON

sBERARD

Toustrup K, Radiother Oncol, 2012



Accelerated chemo-radiotherapy with or without
nimorazole for pl6-negative HNSCC: the
randomized DAHANCA 29 - EORTC 1219 study.

V. Grégoire, Y. Tao, J. Kaanders, J.P. Machiels, N. Vulquin, S. Nuyts,
C. Fortpied, H. Lmalem S. Marréaud, J. Overgaard

Radiation Oncology Dept., Centre Léon Berard, Lyon, France
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EORTC-1219 Dahanca: study design ™=
Blinded & randomized trial; 640 patients (200 patients in the positive

step1

Potentially
eligible patient
with p16(-)
confirmed,
PIS/IC signature
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hypoxic gene profile)

3 weeks max 4 weeks max
between regis-rando between rando-trt start
step2 step3 trt start

day 1 of week 1

Sample for
gene

signature sent
to central lab

CRT + nimorazole
Accl RT (70 Gy, 6 fx/wk) + cddp (40 mg/m2
weekly x 5 or 100 mg/m2 x 2)

/ + nimorazole (1.2 g/m?2 daily)
Primary endpoint:

Trt plan for RT

lab tests, ...

loco-regional control rate

CRT + placebo
= r Accl RT (70 Gy, 6 fx/wk) + cddp (40 mg/m? [
reenlight weekly x 5 or 100 mg/m? x 2) + placebo E L E 0 N

from central e
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Primary endpoint: loco-regional control

Locoregional recurrence - ITT Population { Cisplatin 40 & 100 mg

100

90

80

70

60

50

40

30

Cumulative Incidence (%)

20

- Fine and Gray model (adjusted) Tall of curves
driven by cisplatin
100 mg/m? only

Nimorazole- 97
Placebo- 97
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3 6 9 12 15 18 21 24 27 30 33 36 39 42

Months
Randomized arm Events/Total Time-Point CIF Est (95% CI) Median (95% Cl) Adj HR (95% CI)
Nimorazole 33/97 12 months 27.5 (18.9-36.7%) NE (NE-NE) 1.43 (0.87-2.36)

24 months 36.2 (26.1-46.5%)

- Placebo 24/97 12 months 16.3 (9.6-24.6%) NE (NE-NE) Reference

24 months 27.9 (18.5-38.1%)
Patients-at-Risk
71 64 52 40 34 27 26 23 18 13 9 7 4 0

|
84 75 66 55 43 31 25 23 18 13 11 7 6 3 CENTRE L E O N
DE LUTTE
CONTRE LE CANCER
|



Loco-regional control & hypoxic gene
signature effect

Tail of curves

Locoregional recurrence - ITT Population - Cisplatin 40 & 100 mg - Hypoxic versus Oxic

driven by cisplatin

100
< %0+ 100 mg/m? only
< 80
8
5 70
k] 60 -
2 50
(] -
2 40
et
© 1< L0 I I e e L Ly
=
£ 20
=
O 10+
0 - T T T I T I T I I I I I I T T
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42
Months
Randomized arm * gene signature Events/Total Time-Point CIF Est (95% CI)
Nimorazole / hypoxic 15/33 12 months 40.7 (23.7-57.0%)
24 months 48.9 (30.0-65.3%)
Nimorazole / oxic 18/64 12 months 20.8 (11.8-31.5%)
24 months 29.5 (18.2-41.8%)
------- Placebo / hypoxic 10/35 12 months  21.0 (9.2-36.1%)
24 months 31.4 (16.3-47.8%)
Placebo / oxic 14/62 12 months  13.7 (6.3-23.7%)
i . 24 months 25.8 (14.4-38.7%)
i ) Patients-at-Risk
Nimorazole / hypoxic- 33 19 18 13 10 7 5 4 3 3 1 0
Nimorazole / oxic- 64 52 46 39 30 27 22 22 20 15 11 8 7 4 0
Placebo / hypoxic- 35 31 27 24 21 16 10 8 6 5 4 3 1 1 1
Placebo / oxic- 62 53 48 42 34 27 21 17 17 13 9 8 6 2
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Summary

* Al-based automation and homogenization of OAR and
TV selection and delineation

* Need of redefining the role of the Radiation
Oncologist...

* Various prognostic omics signature

* No demonstration yet of omics-based treatment
intensity modification

— BERARD
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Experience 1s simply the name we
give to our mistakes.

Oscar Wilde

— BERARD
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