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&8 All the techniques are the same?

Eg Intraoperative electrons radiation therapy — ELIOT trial
cp
10erT single fraction 21 Gy

] Rt 1305 patients (654 WBI vs. 651 10eRT)

Log-rank p=0-0001
| TRt Equivalence trial 5-year difference (A): 7.5%

ELIOT vs WBI @5 years

60—

: IBTR 4.4% vs 0.4% (HR 9.3)
True 2.5% vs 0.4% (p=0.00003)
0S 96.8% vs 96.9% (p=0.59)

Number at risk O 0 2I A é é 1|0
External 654 633 517 319 148 18
Intraoperative 651 618 493 290 118 11
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T E=E OB  Intraoperative electrons radiation therapy — ELIOT trial

@Multivariate analysis

5-year IBTR >10% (High risk factors)
Tumors >2 cm (10.9%)

>4 positive nodes (15.0%)
Grade 3 tumors (11.9%)
ER negative (14.9%)

(18.9%)

TN tumors

Patients with >1 factors (ELIOT high risk) vs patients with none factc

5-year IBTR = 11.3% vs 1.5%

ASTRO guidelines

Suitable  295/1822 (16%) 5-year rate 1.5%

Luminal A 118/295 (40%) 5-year rate 2.3%

ESTRO guidelines

Suitable  572/1822 (31%) 5-year rate 1.9% Veronesi U, et al. Lancet Oncol, 2013
Luminal A 206/572 (36%) 5_year rate 0% Silverstein MJ, et al. Ann Surg Oncol, 2014

External intraoperative

pvaluet

radiotherapy radiotherapy
with electrons

Any skin toxicity
No 427 401
Yes, acute 32 5
Yes, chronic 5 6 0-0002
Erythema
No 7 24
Grade 1-2 35 5
Grade 3 2 0
Grade 4 3 0
Grade 5 0 <0-0001
Dryness
No 128 147
Grade 1-2 20 10
Grade 3-5 0 0 0-04
Hyper-pigmentation
No 138 146
Grade 1-2 36 11
Grade 3-5 0 0 0-0004
Pruritus (scale 0-10)
0 174 153
1-2 6 5
23 11 0 0-006
Overall p value
Necrosis (radiological)
Absent 136 129
Present 10 22 0-04

*Information available only for a subset of patients. TOverall p value.

Table 4: Skin side-effects (per-protocol analysis)*
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aol Intraoperative radiation therapy — TARGIT-A trial

4%
50 KV energy x-rays IORT single fraction 20 Gy TARGIT vs EBRT @5 years (cumulative risk)
Randomized either before (pre-pathology) or after lumpectomy Local Recurrence  3.3% vs 1.3% (p=0.042)

(post-pathology by reopening the wound)
_ _ Pre-pathology (n=2298) 2.1% vs 1.1% (p=0.31)
TARGIT received supplemental EBRT in case of unforeseen

adverse features (risk-adapted RT) Post-pathology (n=1153) 5.4% vs 1.7% (p=0.069)

1721 TARGIT vs 1730 EBRT Breast cancer mortality 2.6% vs 1.9% (p=0.56)
. A ocal recurrence
Supplemental WBI after TARGIT in 15.2% it N
(21.6% pre-pathology, 3.6% post-pathology) — EBRT 11 events

Median follow up: 2.5 years (3451 patients)
Median follow up: 5 years (1222 patients)

Recurrence (%)
vl
1

Log-rank p=0-042

il

0 T

I 1 1 1
0 1 2 3 4 5
Number at risk
TARGIT 1679 1251 963 679 491 290
EBRT 1696 1244 956 674 479 296 Vaidya JS, et al. Lancet 2014
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amn E=E @ Brachytherapy — GEC/ESTRO trial

stage O, I, lIA breast cancer 5-year results of accelerated partial breast irradiation using @} ®

1184 patients HDR 7-8 fractions sole interstitial multicatheter brachytherapy versus
whole-breast irradiation with boost after breast-conserving

633 brachy vs. 551 WBI surgery for low-risk invasive and in-situ carcinoma of the
female breast: a randomised, phase 3, non-inferiority trial

20-0 — APBI
— WBI
1754 APBI brachy vs WBI @5 years
15-0+
& g IBTR 1.44% vs 0.92% p=0.42
g 10.0
-% Fi5H Difference at 5 years 0-52% (95% Cl-0-72 to 1.75) DM 0'80% VS 0'93% p=081
_b: p=0-42 (Fine and Grey)
- oS 96.0% vs 94.0% p=0.84
9ic]
e
0 S B e— | T I |
0 1 2 3 4 5 6 7
Number at risk Flimee fyeses)

APBI 633 626 616 606 601 573 429
WBI 551 543 535 522 511 490 381

Strnad V, et al. Lancet 2016
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Brachytherapy — GEC/ESTRO trial

stage O, I, llIA breast cancer

1184 patients HDR 7-8 fractions
633 brachy vs. 551 WBI

>%®

CrogsMark

Late side-effects and cosmetic results of accelerated partial
breast irradiation with interstitial brachytherapy versus
whole-breast irradiation after breast-conserving surgery for
low-risk invasive and in-situ carcinoma of the female breast:
G-year results of a randomised, controlled, phase 3 trial

Csaba Polgdr, Oliver] Ott, Guido Hildebrandt, Daniela Kauer-Dorer, Hellen Knauerhase, Tibor Major, Jaroslaw Lyczek, José Luis Guinot, Jirgen Dunst,
Cristina Gutierrez Miguelez, Pavel Slampa, Michael Allgéuer, Kristina Léss|, Bulent Polat, Gydrgy Kovics, Amt-René Fischedick, Rainer Fietkau,
Alexandra Resch, AnnaKulik, Leo Arribas, Peter Niehoff, Ferran Guedea, Annika Schlamann, Richard Pétter, Christine Gall, Wolfgang Uter,

Vratislav Strnad, on behalf of the Groupe Européen de Curiethérapie of European Society for Radiotherapy and Oncology (GEC-ESTRO)

Polgar C, et al. Lancet Oncol 2017

Table 2: 5-year prevalence of late side-effects

Accelerated Whole-breast p value*
partial breast Irradiation
Irradiation group group

Skin RTOG/EORTC 0-16

Grade 0 415/484 (86%) 324/393 (82%)

Grade 1 50/484 (10%) 45/393 (12%)

Grade 2 16/484 (3%) 17/393 (4%)

Grade 3 3/484 (=1%) 7393 (2%)

Skin telangiectasia 0-93

Grade 0 434/483 (90%) 352/392 (90%)

Grade 1 29/483 (6%) 22392 (6%)

Grade 2 16/483 (3%) 10/392 (3%)

Grade 3 41483 (<1%) 8/392 (2%)

Skin 0-0087
hyperpigmentation

Grade 0 4571484 (94%) 352/392 (90%)

Grade 1 26/484 (5%) 36/392 (9%)

Grade 2 1/484 (<1%) 41392 (1%)
Subcutaneous 0-097
tissue RTOG/EORTC

Grade 0 281/485 (58%) 248/393 (63%)

Grade 1 171/485 (35%) 126/393 (32%)

Grade 2 33/485 (7%) 17/393 (4%)

Grade 3 0 2/393 (<1%)

Fibrosis 0-24

Grade 0 207/484 (61%) 254/302 (65%)

Grade 1 156/484 (32%) 120/392 (31%)

Grade 2 31/484 (6%) 16/392 (4%)

Grade 3 [\} 2/392 (<1%)

Fat necrosis 0-24

Grade 0 440/484 (91%) 366/393 (93%)

Grade 1 37/484 (8%) 23/393 (6%)

Grade 2 6/484 (1%) 37393 (=1%)

Grade 3 1/484 (<1%) 1/393 (<1%)

Pain 0-99

Grade 0 379/484 (78%) 309/393 (79%)

Grade 1 102/484 (21%) 75/393 (19%)

Grade 2 3484 (<1%) 71393 (2%)

Grade 3 0 2/393 (=1%)

Arm lymphoedema 017

Grade 0 472/483 (98%) 377/393 (96%)

Grade 1 10/483 (2%) 16/393 (4%)

Grade 2 1/483 (<1%) i

Data are n/N (%). RTOG/EORTC-Radiation Therapy Oncology Group/European
Organisation for Research and Treatment of Cancer. *Calculated with an exact
two-sided Wilcaxon-Mann-Whitney Test.

A Anylate side-effect of grade 2 or worse

304 —wal
— APEI
Difference at 5 years-3-64%,
95% C1-8-8to 1-6%; p=0-12

Curnulative incidence (%)

Jd

Number at risk
(censored)

APBI 633(0)  538(37) 502(48) 471(64) 4o(R4) 3BO(107) 300(1E7) 196(775)
WBI 551(0)  438(42) 397(5B) 364(74) I1(B5) 307 (108) 256(152) 160 (240)

B Grade2-3 late skin taxicity

30~ Difference at 5 years-3-8%,
95% {1 -7-2 to 0-4%; p=0-020
S
£
3
£
]
2
&
g -
3 10
0 T T T T T T T
o 1 z 3 4 5 & 7
Number at risk
(censored)

APBI 633(0)  5B1(35) 555(36) 533(S)  499(95) 464(129) 3F0(222) 253(339)
WEI 551(0} F4(43)  452(60) 42B(7) M1(BT) 379(118) 326(W0) 211(284)

C Grade 2-3 skin hyperpigmentation

30 Difference at § years -4.6%
95% {1 -7-2 to 2-0%; p=0-0007

Curnulative incidence (34

Number at risk
(censored)

T
3

Time (years)

APBI 633(0)  582(36) 560() S41(76) 516(101) 481(135) 367(229) 266(350)
WEI 5510} A74(44) 453(62) A34G79) 422(51) 392(120) 3I34(W7E) 217(295)
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40 Gy in 15 fractions to the partial breast
669 PBIl vs. 674 WBI

am g All the techniques are the same?
W' External beam radiation therapy - IMPORT LOW trial

59 —— Whole breast
— Reduced dose
—— Partial breast

HR e 0-33 (95% C10-09-1-20);
p value for non-inferiority: whole breast vs reduced dose=0-003
3 HRu 065 (95% C10-23-1-84);

p value for non-inferiority: whole breast vs partial breast=0-016

Risk of local relapse (%)

| | | | T T
0 1 2 3 4 5 6 7

Number at risk ) .
Years since randomisation

(events)
Whole breast 674 (1) 666 (1) 661 (0) 650 (2) 633 (3) 552 (1) 320 (1) 115
Reduceddose 673 (0) 666 (0) 659 (0) 647 (0) 635 (1) 574 (1) 342 (1) 116
Partial breast 669 (1) 658 (1) 653 (0) 648 (1) 634 (0) 567 (1) 341 (1) 124

@*x ® Partial-breast radiotherapy after breast conservation surgery
for patients with early breast cancer (UK IMPORT LOW trial):
5-year results from a multicentre, randomised, controlled,

phase 3, non-inferiority trial

PBI EBRT 40/15 vs WBI @5 years

IBTR 0.5% vs 1.1% p=0.42
DM 1.6% vs 1.4% p=0.83
0S 96.3% vs 95% p=0.69

Coles CE, et al. Lancet 2017
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DE 5 qu |
P m External beam radiation therapy - IMPORT LOW trial
wEAE B
wrwr <V
>90% T1NO HR+/HER2- Analysis by treatment group showed average number of AEs per

person was lower in PBI (95% Cl, 0.71 to 0.84; P< .001) and

40 Gy in 15 fractions to the partial breast
reduced-dose (95% Cl, 0.76 to 0.90; P< .001) versus WBI and

669 PBI vs. 674 WBI decreased over time in all groups
Bhattacharya |, et al. JCO 2018
- 100 4 W >5AEs
= 90 B 4 AEs
A 80 - M 3 AEs
<< M 2 AEs
70 -
8 60 W 1AEs
< T W 0 AEs
© 50 4
=
o 40 FIG 3. Number of moderate/marked ad-
—
© 304 verse effects (AEs) reported per person
S 201 over time by treatment group.
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pg  External beam radiation therapy — APBI-IMRT Florence trial

Available at www.sciencedirect.com - E]C
. . ScienceDirect " |
APBI-IMRT 30 Gy in 5 fractions vs. WBI 50 Gy+10 Gy boost Dh -
520 patients (1:1 randomized) . -
Accelerated partial breast irradiation using intensity- @c,osmk

modulated radiotherapy versus whole breast irradiation:
S-year survival analysis of a phase 3 randomised controlled
trial

Trial design — APBI IMRT Florence (NCT 02104895)

APBI-IMRT EBRT vs WBI @5 years

APBI using IMRT Primary endpoint IBTR 1.5% vs 1.4% p=0.86
Phase III trial 30 Gy in 5# « IBTR
(n=520 patients) non-consecutive DM 1.5% vs 1.8% p=0.87
o :
. : S Secondary endpoints
Slzfgz:yconservmg o 2 +Overall (OS) and breast oS 99.4% vs 96.6% p=0.057
=  cancer specific-survival
- Final surgical CF-WBI « Contralateral breast
margins 25 mm 50 Gy in 25# cancer (CBC)
- Age >40 years E i + . Earlj qnd late toxicity
10 Gy in 5# boost AR Eh rns
cosmesis

Livi L, et al. JROBP 2010; Livi L, et al. EJC 2015; Meattini |, et al. JCO 2020
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EH External beam radiation therapy — APBI-IMRT Florence trial

p
0

an
@ <5

APBI-IMRT Subgroup

Luminal A (n:169)
ASTRO suitable (n:133) 1 1.0 1 98.9
ESTRO low risk (n:190) . 1 0.7 0 100

30 Gy in 5 fractions vs. WBI 50 Gy+10 Gy boost

5-year IBTR

/ /_/ Luminal-A patients (n=320)
61% of the whole series

0 ' : 3 s 5 151 WBI vs 169 APBI

IBTR(%)

——APBI ——WBI

IBTR rate @5 years
5-year 0S 09%vs 1.7% p=0.53

\\\— Endocrine therapy (around 70%)

No impact on:

- IBTR p=0.11
2 3 4 5 - LRR p=0.28
o Tmebesn -DM p=0.55

APBI WBI

&)
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4un 4BR [y External beam radiation therapy — APBI-IMRT Florence trial
‘.. . . TABLE 3. Treatment-Related Adverse Events, Physician- and

c p Patient-Rated Cosmesis Assessments Stratified by Treatment Arm and

Yy Ny ,
Period (per protacol)
APBI WEI
Assessment (n = 246) (n = 260) P
APBI-IMRT Acute period adverse events®
L]
30 Gy in 5 fractions vs. WBI 50 Gy+10 Gy boost Nore 194089 87655 0001
Yes, any grade 52 (21.1) 173 (66.5)
Grade 1 47 (19.1) 75 (28.8) .0001
Grade 2 5 (2.0) 81 (31.2)
Grade 3 — 17 (6.5)
Grade 4 — .
& ) Grade 0O-1 241 (98.0) 162 (62.3) .0001
® = = = Check for
= Accelerated Partial-Breast Irradiation Compare %= Grade = 2 520 9877 0001
)] 2 . - Late period adverse events®
=" With Whole-Breast Irradiation for Early Breast 235 (955) 182 (70.0) 0001
-
p— - Yes, any grade 11 (4.5) 78 (30.0) .0001
- Cancer: Long-Term Results of the Randomized Grade 1 a5 713 ool
.
= . Grade 2 — 7 (2.7)
> Phase Ill APBI-IMRT-Florence Trial e — —
'7 Icro Meattini, MD'%; Livia Marrazzo, MS?; Calogero Saieva, MD?; Isacco Desideri, MD'2; Vieri Scotti, MD?; Gabriele Simontacchi, MD?; Grade 4 — —
Pierluigi Bonomo, MD?; Daniela Greto, MD?; Monica Mangoni, MD, PhD*%; Silvia Scoccianti, MD?; Sara Lucidi, MD?*; Lisa Paoletti, MD*; Grade O-1 246 (100) 253 (97.3) 015
Massimiliano Fambrini, MD'?; Marco Bernini, MD, PhD?; Luis Sanchez, MD?; Lorenzo Orzalesi, MD"?; Jacopo Nori, MD?;
Simonetta Bianchi, MD'?; Stefania Pallotta, MS"?; and Lorenzo Livi, MD*? Grade = 2 O 7 2.7)
Physician-rated cosmesis®
Meattini |’ et al. JCO 2020 Excellent 233 (94.7) 189 (72.7) 0001
Good 13 (5.3) 66 (25.4)
Fair — 5 (1.9)
Poor — —
Patient-rated cosmesis®
Excellent 44 (17.9) 13 (5.1) .0001
Good 200 (81.3) 209 (80.3)
Fair 2 (0.8) 38 (14.6)
Poor — —
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HRQoL Analysis Assessments: QLQ C30

(- Overall Health
* HRQoL Scale

» Nausea and vomiting
 Constipation

* Diarrhea

* Financial difficulties

Global Health
Status

27-30 January
Amsterdam,
The Netherlands

Functional

Scores

* Fatigue
* Pain

* Dyspnea
* Insomnia/Appetite loss

* Physical N
* Role
* Social
* Emotional
» Cognitive
J
\
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EUROPEAN CANCER CONGRESS The Netherlands

HRQol Analysis Assessments: QLQ BR23

* Body Image \
* Future perspective

» Sexual enjoyment

» Sexual functioning

(- Overall Health
* HRQoL Scale
* Functional scores
* Symptom scores

Functional

Scores

-

-

» Systemic Therapy * Arm

* Hair Loss
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HRQoL QLQ C30 functional scales

Role Functioning

0.0001 ’ 0.0001
] o
mWBI
T T
-5
-10
-15

Social Functioning

Physical Functioning Emotional Functioning

0.0001

Mean change frombaseline

]
s
Mean change frombaseline
5 4 o ow =

Mean change frombaseline
J

Cognitive Functioning

15
10
0.014 g
WAPBI
Bl 0 T T mWwWBI
-5

-10

Meanchange frombaseline

WORSE BETTER

Meanchangefrombaseline

-10

-15 -15
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EUROPEAN CANCER CONGRESS The Netherlands
HRQoL QLQ C30 symptom scales
Fatigue } Pain Dyspnea
. . o _. . 1 R m .
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EUROPEAN CANCER CONGRESS The Netherlands
HRQoL QLQ BR23 symptom scales
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GHS trend over time

20 Wilcoxon signed rank test

75,5
e T0-T1 TO-T2 T1-T2
v 70 66,4 P-value P-value P-value
-]
= 03 APBI  0.32 0.0001 0.0001
5 60 WBI 0.0001 0.92 0.0001
T
- 59,8
é " /'5 GlobalHealth Status
6 50 15 .
49,7 .
45
g 5
40
T0 T1 ™ go .
TIME -
i

-10

e APB| === \WBI

-15
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Impact of age on HRQoL GHS

<50years >70 years
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All the techniques are the same?
External beam radiation therapy — RAPID and NSABP B-39 trials

100+ Group Events 5-year

8-year 4

20

— APBI 37 23%
— WBI 28
80 HR1:27,90% C10-84-1-91

17%  28% 3

3-0%

2

o ran ] R S TR A SR T PR S

0 1 2 3 4 5 6 7 8

0

0

Number at risk

Years since randomisation

APBI 1070 1048 1034 1016 998 979 954 827 609 407
WBI 1065 1040 1025 1002 978 960 930 809 591 389

APBI 2089

= ----WBI
1 —— APBI
10
8
g
=
T 64
£
2 -
_"-1‘ e
s s
g = 39
/// o 7 s
S e
/%‘/{"‘
T
4 6 8
Number at risk Time since randomisation (years)
WBI 2036 1920 1759 1557 1236 869

RAPID trial
2135 patients —38.5 Gy in 10 td fractions

EBRT-APBI (3DCRT and IMRT)
5-year IBTR events: 2.3% (APBI) vs. 1.7% (WBI)

APBI not inferior to WBI (HR=1.27, 90%ClI, 0.84-1.91)

Whelan T, et al. Lancet 2019

NSABP B-39/RTOG 0413 trial
4216 patients —38.5 Gy in 10 td fractions

APBI (71% 3DCRT/ 23.3% balloon-single entry device / 6% brachytherapy)
10-year difference IBTR: 0.7%

(4.6% PBI vs 3.9% WBI) (HR 1.22; 90%CI 0.94-1.58)

Vicini F et al. Lancet 2019



«« NSABP B39/RTOG 0413

lgg 4216 patients (2109 WBI vs 2107 APBI)
1007 ---- WBI
A — APBI
30 APBI vs WBI
8
Z
™ IBTR 90 (4%) vs 71 (3%)
sox
RS T W X (HR 1-22, 90% Cl 0-94-1-58)
[equivalency test on the basis of a 50% margin
N T I T 2 increase in the HR (90% Cl for the observed HR
Number at risk Time since randomisation (years) between 0.667 and 1.5 for equivalence)]
WBI 2036 1820 1759 1557 1236 869
APBlI 2089 1953 1834 1608 1269 876

10-year cumulative incidence of IBTR was 3.9% (95% Cl 3.1-5.0) in the

WBI group and 4.6% (3.7-5.7) in the APBI group for an absolute o
. Vicini FA et al. 2019, The Lancet
difference of 0.7%
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A
W0 e
3,:'_
Z
£ oo
£ 40d  HR133{95% 01.04-160) p=0-02
&
20 Treatmentgroup N Events  10-year rate
---- WEI 036 117 03-4%
— APBI 089 159 01-8%
o T T T T T
0 2 4 B 8 10
Mumbeer at risk
WEI 2036 1933 1783 1585 1261 i1
APRI 2089 2002 1856 1637 1206 Boz
B
100 =mm e - —_— rocsemgnmennnnzzns
— Eﬂ_
z
g
T 60
3
%? 40 HR 1-31 (5% 0 0-91-1-91); p=0-15
=
S 5 Treatmentgroup n Events 10-vear rate
---- WEI 036 49 o71%
— APHI 2089 65 06-7%
L4 T T T T T
0 2 4 & 8 10
Mumbeer at risk
WEI 2036 1952 1817 1629 1206 916
APBl 2089 2000 1805 1687 1351 o35

«« NSABP B39/RTOG 0413

C
WO
E,:' —
e
=
£
F 404 HR 1-10 {95% 0 0-00-1.35): p=0-35
0 - Treatmentgroup 0 Events 10-year rate
---- WHI 030 174 913%
— APEI g3 199 o0-6%
o T T T T T
0 2 “ 3 8 10
Number at risk Time since randomisation (years)
WBl 2039 1977 1861 16E7 1368 1010
APBl 2003 204D 1945 1762 1438 1037

APBI vs WBI

DFS 96.7% vs 97.1%
0S 90.6% vs 91.3%

No significant differences between APBI and WBI

Vicini FA et al. 2019, The Lancet
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Adverse events (highest toxicity)
available for 4109 (97%) of all enrolled patients

APBI
CTCAE toxicity Grade 1 in 845 (40%), grade 2 in 921 (44%), and grade 3 in 201 (10%) patients

WBI
CTCAE toxicity Grade 1 in 626 (31%), grade 2 in 1193 (59%), and grade 3 in 143 (7%) patients

Grades 4 and 5 toxicities were low: 10 (<1%) patients in the APBl and 6 (<1%) in the WBI group

There were no significant differences in the number of patients with second primary cancers reported between the two

groups

Vicini FA et al. 2019, The Lancet
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Rates of IBTR over time

APBIl vs WBI| @8-year

1004 Group  Events S5-year 8-year 4 -
— APBI 37 23%  30% IBTR 3.0% vs 2.8%
—WBI 28 1.7% 2-8%
804 HR127 90%Cl0-84-1.91
APBI WBI
60
Total patients 1070 1065
* Ipsilateral breast tumour recurrence 37 (3:5%) 28 (2.6%)
40+ Regional recurrence 4(0-4%) 2(0-2%)
Distant recurrence 20(1-9%) 18 (1-7%)
o4 Contralateral breast cancer 29 (2:7%) 38 (3.6%)
Non-breast second cancer® 84(7-9%) 57 (5-4%)
Death 25 (2:3%) 27 (2:5%)
b T A 7 I T 7 1 X Any event 199 (19%) 170 (16%)
Number at risk Years since randomisation Data are n (%) unless othenwise specified. APBl=accelerated partial breast
APBI 1070 1048 1024 1016 998 979 954 827 609 407 irradiation. WBI=whole breast irradiation. *Site of second cancers are provided in
WBI 1065 1040 1025 1002 978 960 930 809 591 389 the appendix (p 8).

Whelan TJ, et al. Lancet 2019



Deterioration of cosmesis from

Adverse cosmesis at 3 y: baseline to 3 y:
Multivariable model Multivariable model
(events/n =249/1083") (events/n=291/10337)
Characteristic OR (95% CI) P OR (95% CI) P

Treatment: APBI vs WBI 2.30 (1.65-321) <.001 1.93 (1.45-2.59) <.001 R API D tl’l a I
Tumor location 004 .69

Central vs outer 1.98 (1.24-3.17) 1.19 (0.74-1.91)

Inner vs outer 1.53 (1.07-2.17) I.11 (0.80-1.55)
Comorbidities: Yes vs no 1.02 (0.74-142) .89 0.98 (0.72-1.33) .89
Breast infection: Yes vs no 2.02 (1.22-332) 006 0.80 (0.47-1.34) 39  V95/whole-breast volume ratio <0.15 was
Current smoker: Yes vs no 2.42 (1.56-3.75) <001 1.58 (1.01-2.46) 04 associated with a lower risk of cosmetic
Hormonal therapy: Yes vs no 1.14 (0.84-1.55) 40 1.04 (0.78-1.34) .80 . . .
Chemotherapy: Yes vs no 1.19 (0.57-2.48) 65 1.69 (0.85-3.37) 14  deterioration (p .04), but this accounted
Dose homogeneity: Yes vs no 0.69 (0.46-1.02) 06 0.85 (0.57-1.26) 42 for only 11% of patients
Seroma volume (per 10 cm3) 1.18 (1.09-1.28) <.001 1.12 (1.04-1.21) 004
Breast volume (per 500 cm3) 0.86 (0.75-0.99) 04 1.09 (0.96-1.23) A8
Age (per 10 y) 1.30 (1.08-1.54) 004 1.11 (0.94-1.31) 23
Weeks from surgery to RT 1.03 (0.98-1.05) A5 1.02 (0.99-1.06) .26
Maximum isodose 1.07 (0.98-1.15) 0 1.00 (0.98-1.02) .68

For all subjects, factors associated with adverse cosmesis at 3 years were older age, central/inner tumor location, breast
infection, smoking, seroma volume, breast volume, and use of APBI

Factors associated with cosmetic deterioration were smoking, seroma volume, and use of APBI (P<.05)

For APBI subjects, tumor location, smoking, age, and seroma volume were associated with adverse cosmesis (P<.05), and
smoking was associated with cosmetic deterioration (P .02)

Peterson D, et al. Int J Radiation Oncol 2015



RAPID trial

APBI (n=1070) WBI (n=1065)

Grade 2 Grade 3 Total Grade 2 Grade 3 Total
Acute period
Radiation 101 (9-4%) 1(<05%) 102 (9.5%) 322 (30-2%) 6(06%) 328(30.8%)
dermatitis
Fatigue 130 (12:1%) 9(0-8%)  139(13.0%) 146 (13-7%) 5(05%)  151(14-0%)
Breast 63 (5:9%) 1(<05%)  64(6-0%) 90 (8-5%) 1(<05%)  91(8:5%)
swelling
Breast pain 69 (6:4%) 2 (<0.5%) 71(6-6%) 78 (7-3%) 4(<05%) 82 (7.7%)
Pneumonitis 2(<05%) O 2 (<0.5%) 7(0-7%) 1(<0-5%) 8 (0-8%)
Any acute 281(263%) 19(1-8%) 300(28-0%) 466(43-8%) 18(17%) 484 (45.4%)
toxicity
Late period
Indurationor 214 (20-0%) 31(2:9%)  245(22.9%) 48 (45%) 1(<05%) 49 (4.6%)
fibrosis
Telangiectasia 86 (8.0%) 13 (1:2%) 99 (9:3%) 39(3-7%) 0 39 (3:7%)
Breast pain 48 (45%) 3(<0:5%) 51 (4-8%) 19 (1-8%) 1(<0:5%)  20(1.9%)
Chest wall 26 (2-4%) 4 (<0.5%) 30(2.8%) 3(<0.5%) 0 3 (<0-5%)
pain
Fatty necrosis 24 (2:2%) 5 {0-5%) 29 (2:7%) 2 (<05%) 2 (<0:5%) 4 (<0-5%)
Any late 298 (27.9%) 48(45%)  346(32:3%) 131(123%)  11(10%) 142 (13-3%)
toxicity

Data are n (%) unless otherwise specified. APBl=accelerated partial breast irradiation. WBI=whole breast irradiation.

*Worst grade experienced by patients in the acute period {(within 3 months from start of radiotherapy), and in the
late period (beyond 3 months).

APBI vs WBI @8-year

Acute radiation toxicity (grade >2) 28% vs 45%
(p<0.0001)

Late radiation toxicity (grade >2) 32% vs 13%

(p<0.0001)

Whelan TJ, et al. Lancet 2019



= RAPID trial

A | Yy
4 e
n

Baseline 3years Syears 7 years
Nurse assessment APBI
Excellent 354 275 231 148
Good 484 413 360 291
Fair 180 240 225 196
Poor 16 35 57 55 - . .
airepoor  196(19%)  275(9%)  282(32%)  251(36%) Adverse cosmesis (defined as fair or poor) @3 years
Total 1034 963 873 690
Nurse assessment WBI
Excellent 373 389 335 246 .
Geod 4w ¥ 263 absolute difference
Fair 161 149 115 101

Poor 12 1 16 16 11.3%, 95% Cl 7.5-15

Fair + poor 173(17%) 160 (17%) 131(16%) 117 (19%)
Total 1020 926 829 626
Patient self-assessment APBI

Bdent 34 3 w4 ws 5 years (16.5%, 12.5-20.4)

Good 469 387 358 294
03w am 7 years (17.7%, 12.9-22.3)
Poor 42 64 66 56

Fair + poor 245(24%)  252(27%)  255(30%) 214 (31%)
Total 1034 963 873 690
Patient self-assessment WBI

Excellent 289 370 329 250
Good 518 378 343 279

Fair 184 131 119 71
Poor 37 31 25 21

Fair + poor 221(22%) 162 (18%) 114 (18%) 92 (15%)
Total 1028 910 816 621

Data are n or n (%). APBl=accelerated partial breast irradiation. WBI=whole breast
irradiation. *Global cosmetic outcome assessed by the nurse and by the patient
using the European Organisation for Research and Treatment of Cancer Breast

Cancer Cosmetic Rating System, Whelan TJ’ et al, Lancet 2019



All the techniques are the same? Yes, in case of adequate selection of patients.

uuuuuu

E'S | 5-year IBTR rate stratified by low risk-groups

IBTR rate reduction RAPID trial

Danish PBI* 2017 -
\ over time 8-year IBTR

\

\ NSABP B39/RTOG 0413 trial
10-year IBTR
4.6% vs 3.9%

GEC-ESTRO 2016

Florence IMRT-APBI 2015

- Very low long-term IBTR rates

ELIOT 2013 - Safety concerns on twice-daily

schedule (RAPID)
TARGIT" 2013 ﬁ\ Vicini F, et al. Lancet 2019

Whelan T, et al. Lancet 2019

0,0% 0,5% 1,0% 1,5% 2,0% 2,5% 3,0% 3,5% 4,0%
ASTRO suitable ®ESTRO low ®Luminal A

* 3-year IBTR rate
° 5-year estimated rate

Adapted from

~ Pre-pathology group Meattini |, et al. Breast 2018




19.8 4 —t+— WBI
=== APBI
Log-rank P = .40
. ey HR, 1.56; 95% Cl, 0.55 to 4.37
=
o |
= 9.8
o
4.8 -
-0.2
0 2 4 6 8 10

Time (years)

No. at risk (No. of events):

APBI 260 (0) 257 (2) 251 (6) 249 (7) 189 (9) 141 (9)
WBI 260 (0) 257 (1) 253(2) 246 (4) 220 (5) 168 (6)
19.8 4 —— WBI
=== APBI
14.8 Log-rank P=.83
HR, 0.89; 95% Cl, 0.32 to 2.47
=x
s 9.8
o

Time (years)

No. at risk (No. of events):
APBI 260 (0) 257 (2)
WBI 260 (0) 258 (0)

255 (3)
251 (4)

250 (6)
247 (6)

194 (6)
222(7)

143 (7)
171(8)

—— WBI
=== APBI

19.8
Log-rank P=.58

fat HR, 1.33; 95% Cl, 0.49 to 3.56
=
o 9.8
o=
—

4.8
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Maybe at a longer follow up these difference will change?

Accelerated Partial-Breast Irradiation Compared
With Whole-Breast Irradiation for Early Breast
Cancer: Long-Term Results of the Randomized
Phase lll APBI-IMRT-Florence Trial

Icro Meattini, MD'?; Livia Marrazzo, MS?; Calogero Saieva, MD?; Isacco Desideri, MD'?; Vieri Scotti, MD?; Gabriele Simontacchi, MD?;
Pierluigi Bonomo, MD?; Daniela Greto, MD?; Monica Mangoni, MD, PhD'?; Silvia Scoccianti, MD?; Sara Lucidi, MD*; Lisa Paoletti, MD%;
Massimiliano Fambrini, MD*'?; Marco Bernini, MD, PhD?; Luis Sanchez, MD?; Lorenzo Orzalesi, MD**?; Jacopo Nori, MD?;

Simonetta Bianchi, MD*:?; Stefania Pallotta, MS*?; and Lorenzo Livi, MD*2

Median follow-up: 10.7 years

Meattini |, et al. JCO 2020

_ ~

0 2 4 6 8 w | 10-year cumulative IBTR incidence: 2.5% (WBI) vs. 3.7% (APBI) (HR 1.56;
Time (years)
No. at risk (No. of events): P = 0' 40)
APBI 260 (0) 257 (2) 251 (6) 249 (7) 189 (9) 141 (9)
WBI 260 (0) 257 (1) 252 (3) 245 (5) 219 (6) 168 (7)
10-year BCSS: 96.7% (WBI) vs. 97.8% (APBI) (HR 0.65; P = 0.45)
A B
e i “» o %08 T R e,
79.8 B
= s0s- = EE
@ 7
1%}
. ©  39.8 -
S BuE
19.84 Log-rank P = .45 —+— WBI e Log-rank P= .86 —+— WBI
HR, 0.65; 95% Cl, 0.21 to 1.99 === APBI HR, 0.95; 95% Cl, 0.50 to 1.79 === APBI
512 T T T T T -1.2 T T T T T
0 2 4 6 8 10 0 2 4 6 8 10
Time (years) Time (years)
No. at risk (No. of events): No. at risk (No. of events):
APBI 260 (0) 259 (0) 256 (2) 254 (2) 196 (3) 144 (5) APBI 260 (0) 259 (1) 256 (4) 254 (6) 196 (12) 144 (18)
260 (0) 258 (0) 254 (2) 249 (4) 223(7) 172 (8) WBI 260 (0) 258 (1) 254 (6) 249 (11) 223 (18) 172 (20)
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€8 Maybe at a longer follow up these difference will change?

%
Intraoperative irradiation for early breast cancer (ELIOT): 9+\ ®
long-term recurrence and survival outcomes from a
single-centre, randomised, phase 3 equivalence trial
Roberto Orecchia, Umberto Veronesi*, Patrick Maisonneuve, Viviana Enrica Galimberti, Roberta Lazzari, Paolo Veronesi, Barbara Alicja Jereczek-Fossa,

Federica Cattani, Claudia Sangallj, Alberto Luini, Pietro Caldarella, Marco Venturino, Daniele Sances, Stefano Zurrida*, Giuseppe Viale,
Maria Cristina Leonardit, Mattia Intrat

254 —WBI
——ELIOT _
_—— HR 4-62 (95% C1 2-68-7-95), Median follow-up: 12.4 years
é Gray's test p<0-0001
55 15 IBTR 11% (ELIOT) vs. 2% (WBI) (HR 4.62, p<0.0001)
5 8
T 2 107
£¢& 10-year rate 8.1% (ELIOT) vs. 1.1% (WBI)
-
o f——— 15-year rate 12.6% (ELIOT) vs. 2.4% (WBI)
0-
0 é 1|0 115
) Time since randomisation (years)
Number at risk
(number censored)
ELIOT 651(0) 563 (2) 474 (27) 126 (324)
WBI 654 (0) 578 (6) 492 (43) 160 (329)




€8 Maybe at a longer follow up these difference will change?

m Localrecurrencel-(f);eje survival Distant disease-flroe: survival Effect Of Delayed Targeted Intraoperative Radiotherapy VS
st B S Whole-Breast Radiotherapy on Local Recurrence and
801 501 vemvearcror OUrvival: Long-term Results from the TARGIT-A Randomized
X 60 Dislayed ERRITTEIORT % g0 Clinical Trial in Early Breast Cancer
S w0 S w0
20 204
HR, 0.75 (95% Cl, 0.57-1.003); log-rank P=.052 HR, 1.00 (95% Cl, 0.72-1.39); log-rank P=.98
0 T T T T | 0 T T T T T |
RN o+ cowwow At b-year complete follow-up the
No. at risk No. at risk

Delayed TARGIT-IORT 581 567 544 513 378 178 78 Delayed TARGIT-IORT 581 565 557 538 399 193 81

EBRT 572 559 547 520 370 161 57 EBRT 572 559 546 519 374 165 61 L R r at eS W e r e :
E] Mastectomy-free survival IE] Overall survival TA RG IT— I O RT 3 . 9 6% V S E B RT

100 O
| 1.05%
Delayed TARGIT-IORT
g 60 Delayed TARGIT-IORT < 0. d - ff 'I: 2 9()/ h . h d
2 3 ifTerence o . ownicn crosse
= =
S 40 5 40- . . . .
’ ’ the non inferiority margin of 2.5%
20 20-
HR, 0.88 (95% Cl, 0.65-1.18); log-rank P=.38 HR, 0.96 (95% Cl, 0.68-1.35); log-rank P=.78
“ 3 3 £ & I = ® 5 5 & B = =
Years Years
No. at risk No. at risk
Delayed TARGIT-IORT 581 563 545 521 387 186 78 Delayed TARGIT-IORT 581 570 562 542 402 197 83
EBRT 572 557 543 517 367 159 57 EBRT 572 560 550 526 379 167 63



Maybe at a longer follow up these difference will change?
#=® | ong-term results — TARGIT-A trial

Delayed targeted IORT is not non-inferior and actually significantly inferior compared to EBRT
(5-years LR rates reported of 3.96% vs 1.05%)

Delayed targeted IORT showed 5-years local recurrence rates comparable to the no-RT arm in
PRIME trial (3.96% vs 4.1%) as comparable were results from the respective EBRT arms in both
trials

Bentzen SM, Haviland JS, Yarnold JR. JAMA Oncol 2020



Maybe at a longer follow up these difference will change? Maybe not.

Patients selection at baseline is the key

Patients selection is a not-modifiable feature over time

Pathology parameters are crucial for PBI patient selection




g~ €8 Patient selection

@ .. ol

am E== B8 Intraoperative electrons radiation therapy — ELIOT trial

way ‘I’_ ! _
@Multivariate analysis

5-year IBTR >10% (High risk factors)
Tumors >2 cm (10.9%)
>4 positive nodes (15-0%)
Grade 3 tumors (11.9%)
ER negative (14.9%)
TN tumors (18.9%)

Patients with >1 factors (ELIOT high risk) vs patients with none factors (ELIOT low risk, 69.4%)

5-year IBTR - 11.3% vs 1.5%

ASTRO guidelines

Suitable  295/1822 (16%) 5-year rate 1.5%
Luminal A 118/295 (40%) 5-year rate 2.3%
ESTRO guidelines

Suitable 572/1822 (31%) 5-year rate 1.9%
Luminal A 206/572 (36%) 5-yearrate 0%

Veronesi U, et al. Lancet Oncol, 2013



€8 Patient selection

Eg Intraoperative radiation therapy — TARGIT-A trial

C

50 kV energy x-rays IORT Single fraction 20 Gy TARGIT vs EBRT @5 years (cumulative risk)
Randomized either before (pre-pathology) or after lumpectomy Local Recurrence  3.3% vs 1.3% (p=0.042)

(post-pathology by reopening the wound)
_ _ Pre-pathology (n=2298) 2.1% vs 1.1% (p=0.31)
TARGIT received supplemental EBRT in case of unforeseen

adverse features (isk-adapted RT) Post-pathology (n=1153) 5.4% vs 1.7% (p=0.069)

1721 TARGIT vs 1730 EBRT Breast cancer mortality 2.6% vs 1.9% (p=0.56)
Supplemental WBI after TARGIT in 15.2% it Y
(21.6% pre-pathology, 3.6% post-pathology) — EBRT 11 events

Median follow up: 2.5 years (3451 patients)
Median follow up: 5 years (1222 patients)

Recurrence (%)
vl
1

Log-rank p=0-042

il

0 T

I 1 1 1
0 1 2 3 4 5
Number at risk
TARGIT 1679 1251 963 679 491 290
EBRT 1696 1244 956 674 479 296



]
iwp

|

AEN cuo;
School

| B

WHP oncoogy

Patient selection
Brachytherapy — GEC/ESTRO trial

stage O, I, llA breast
cancer

1184 patients HDR 7-8 fractions
633 brachy vs. 551 WBI

20-0

1757

15-0+

Local recurrence (%)

50

2.5

Number at risk
APBI
WBI

12.5-
10-04

7:55

— APBI
— WBI

Difference at 5 years 0-52% (95% Cl-0-72 to 1.75)
p=0-42 (Fine and Grey)

633
551

Time (years)

626 616 606 601 573 429
543 535 522 511 490 381

Strnad V, et al. Lancet 2016

APBI group WEI group

(n=633) (n=551)
Age (vears)
Median (IQR) 62 (54-67) 62 (54-68)
=40-50 91 (14%) 91 (17%)
=50-60 192 (30%) 162 (29%)
=60-70 256 (40%) 202 (379%)
=70 94 (15%) 96 (17%)
Menopausal status
Premenopauvusal 108 (17%) 92 (17%)
Postmenopausal 525 (83%) 459 (83%)
Performance status
a 604 (95%) 520 (94%)
-2 26 (4%) 30 (5%)
Unknown 3 (=<1%) 1 (<1%)
Tumowr size and resection margins
Tumour diameter (mm) 12 (9-17) 12 (9-17)
Surgical free margins (mm, range) 8 (2—40) 7 (2-25)
T stage
pTis (DCIS) 36 (6%) 24 (4%)
pT1imi o 4 (1%6)
pTia 30 (5%) 21 (4%)
pT1ib 187 (30%) 182 (33%)
pTic 313 (49%) 262 (48%)
pT2 (=3 cm) 67 (11%:) 58 (11%)
N stage
pMNO 127 (20%) 118 (21%)
pMNO sn 470 (74%) 408 (74%)
pMN1 mi 5 (1%) 5 (1%)
Mo data 31 (5%) 20 (4%)
Grading
1 248 (39%) 217 (39%)
2 319 (50%) 288 (52%)
3 57 (9%:) 42 (82%)
Mo data 9 (1%) 4 (1%)
Histological subtype
Dhsctal 453 (72%) 424 (F7%)
Lobular 85 (13%) 49 (9%)
Tubular 38 (6%) 36 (73%6)
Mucinous 14 (2%) 13 (2%4)
Papillany 5(1%) 4 (1%)
Medullary 2 (<1%%) 1 (=1%)
Unknown 36 (6%) 24 (4%6)
Hormone receptor status
ER+/PR+ 510 (81%) 447 (B81%)
ER—/PR+ 5 (1%%) 6 (1%)
ER+/PR-— 69 (11%:) 56 (10%)
ER-/PR- 34 (5%) 29 (5%)
Unknown 15 (29%) 13 (29%)
Systemic treatment
Yes 572 (90%) 505 (92%)
Mo 59 (9%:) 46 (8%)
MNo data 2 (<1%) [v]

APBI group
(n=633)

WBI group
(n=551)

(Continued from previous column)
Antihormonal treatment

Ves 549 (87%)
No ) (13%)
Nodata 2(<1%)
Chemotherapy

Yes 63 (10%)
No 568 (90%)

Nodata 2(<1%)

6 vs 94.0%
p=0.84

482 (67%)
69(13%)

65 (12%)
186884
0



Patient selection
External beam radiation therapy - IMPORT LOW trial

>90% TINO HR+/HER2-

40 Gy in 15 fractions to the partial breast

669 PBI vs. 674 WBI

Whole-breast
radiotherapy (n=674)

Reduced-dose
radiotherapy (n=673)

Partial-breast
radiotherapy (n=669)

59 —— Whole breast
— Reduced dose
—— Partial breast

4_
= HR ueeq 033 (95% C1 0-09-1-20);
% 3~ HR,4, 065 (95% C10-23-1-84);
o
=
8
S 24
4
&

p value for non-inferiority: whole breast vs reduced dose=0-003

p value for non-inferiority: whole breast vs partial breast=0-016

o I'I—I_I

e

T
0] 1
Number at risk

(events)

Whole breast 674 (1) 666 (1) 661
Reduceddose 673 (0) 666 (0) 659
Partial breast 669 (1) 658 (1) 653

1 T T
4 5 6 7

Years since randomisation

633 (3) 552 (1) 320 (1) 115
635 (1) 574 (1) 342 (1) 116
634 (0) 567 (1) 341 (1) 124

Coles CE, et al. Lancet 2017

Age, years
Side of primary tumour
Left breast
Right breast
Pathological tumour size, cm+
Tumour gradef
1
2
3
Re-excision
Yes
No
Axillary surgery
Yes
No
Pathological node status
Positive
Negative
Histological type
Infiltrating ductal
Mixed
Other
Lymphovascular invasion
Present
Absent
ER status
Positive
Poors
PR status
Positive
Poors
HER2 status
Negative
Positive
Adjuvant therapy receivedq
Chemotherapy
Endocrine therapy

Trastuzumab

62 (57-67)

336/674 (50%)
338/674 (50%)
1.2 (0-8-1-5)

298/672 (44%)
310/672 (46%)
64/672 (10%)

93/673 (14%)
580/673 (86%)

672/673 (>99%)
1/673 (<1%)

24/674 (4%)
650/674 (96%)

578/671 (86%)
14/671 (2%)
79/671 (12%)

34/493 (7%)
459/493 (93%)

640/672 (95%)
32/672 (5%)

400/493 (81%)
93/493 (19%)

599/622 (96%)
23/622 (4%)

29/673 (4%)
610/673 (91%)
7/673 (1%)

63 (57-67)

344/673 (51%)
329/673 (49%)
1-1 (0-8-1-6)

272/673 (40%)
328/673 (49%)
73/673 (11%)

78/673 (12%)
595/673 (88%)

673/673 (100%)
(0]

19/673 (3%)
654/673 (97 %)

581/672 (86%)
18/672 (3%)
73/672 (11%)

47/492 (10%)
445/492 (90%)

638/672 (95%)
34/672 (5%)

393/477 (82%)
84/477 (18%)

603/628 (96%)
25/628 (4%)

42/670 (6%)
614/670 (92%)
15/670 (2%)

62 (57-67)

348/669 (52%)
321/669 (48%)
1-2 (0-8-1-6)

284/668 (43%)
320/668 (48%)
63/668 (9%)

87/667 (13%)
580/667 (87%)

666/667 (>99%)
1/667 (<1%)

16/669 (2%)
653/669 (98%)

563/665 (85%)
22/665 (3%)
80/665 (12%)

35/494 (7%)
459/494 (93%)

633/667 (95%)
34/667 (5%)

380/475 (80%)
95/475 (20%)

580/614 (94%)
34/614 (6%)

33/665 (5%)
602/665 (91%)
14/665 (2%)



APBI-IMRT
30 Gy in 5 fractions vs. WBI 50 Gy+10 Gy boost

5-year IBTR

2

Time (year)

Patient selection
External beam radiation therapy — APBI-IMRT Florence trial

_—

3 4

——APBI WB I
5-year OS
2 3
Time (year)
—APBI WBI

Ki67 index, %

< 20 193 (72.2) 174 (72.2)
= 20 50 (20.6) 67 (27.8)
Molecular subtype®
Luminal A-like 169 (79.3) 151 (72.6)
Luminal B-like 3 (15.6) 42 (20.2)
HER?2 positive (nonluminal) 6 (2.8) 13 (6.2)
Triple negative 5 (2.3) 2(1.0)
Systemic treatment
None 93 (35.8) 75 (28.8)
Endocrine therapy only 155 (59.6) 162 (62.3)
Chemotherapy only 5 (1.9) 3(1.2)
Chemotherapy and endocrine 7 (2.7) 20 (7.7)
therapy
Risk class
ASTRO suitable 133 (51.2) 113 (43.5)
ASTRO cautionary 4 (28.5) 79 (30.4)
ASTRO unsuitable 3 (20.3) 68 (26.1)
ESTRO low 190 (73.1) 166 (63.8)
ESTRO intermediate 1(15.8) 47 (18.1)
ESTRO high 9 (11.1) 47 (18.1)




£ Patient selection
s NSABP B39/RTOG 0413

Number of patients Number of events Hazard ratio (95% Cl) 10-year cumulative | TR
inddence
_— APBI vs WBI

WEl APBI WE AP WBI APBI
Menopausal status
i, 780 e 3 e s 147 (093-234) 48% 64% 028 Subgroups defined by invasive
Postmenopausal 1256 1281 5 8 1.03(0-67-1:58) 35% 35% . .
A — tumour size and risk group
No 1449 1487 56 66 —— 114 (0-80-1-63) 41% 45% 038
Yes 587 602 15 24 T—— 151(079-2-88) 37% 48%
Disease stage . )
pars 408 514 29 12 101(061-168) ik cow b There were no differences in the
invasive NO 1330 1350 38 o te— 131(085-200) 32% 41% treatment effects between any
Invasive N1 208 216 4 8 = 1.91 (0-57-634) 2-8% 47% f . .
Hormone receptor status of the subgroups except invasive
Positive ER PR orboth 1655 1699 48 68 - 132(091-192) 32% 42% 030 pathological tumour size, for
Negative for ER and PR 381 300 23 22 —— 098 (054-177) 7-2% 6-5% . .
e —— which APBI was favourable in
<10mm 567 581 20 R G 058 (027-122) 39% 20% 001 patients with invasive tumours
11-20 mm 620 641 9 26 * +66(124-568) L% i sized 10 mm or smaller
>20 mm 192 185 8 0 e 134 (0.52-346) 51% 56%
Invasive cancer risk group
Low-risk invasive 384 376 9 0w _le 112 (0-46-276) 23% 27% 081
Allother invasive Q93 1025 28 37 I N — 1-26{0-77-2-08) 3-8% 42%

0 2 i b 8

FavoursAPBl Favours WBI



All the techniques are the same? Yes, in case of adequate selection of patients.
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E'S | 5-year IBTR rate stratified by low risk-groups

IBTR rate reduction RAPID trial

Danish PBI* 2017 -
\ over time 8-year IBTR

\

\ NSABP B39/RTOG 0413 trial
10-year IBTR
4.6% vs 3.9%

GEC-ESTRO 2016

Florence IMRT-APBI 2015

- Very low long-term IBTR rates

ELIOT 2013 - Safety concerns on twice-daily

schedule (RAPID)
TARGIT" 2013 ﬁ\ Vicini F, et al. Lancet 2019

Whelan T, et al. Lancet 2019

0,0% 0,5% 1,0% 1,5% 2,0% 2,5% 3,0% 3,5% 4,0%
ASTRO suitable ®ESTRO low ®Luminal A

* 3-year IBTR rate
° 5-year estimated rate Adapted from

Pre-pathology group Meattini |, et al. Breast 2018




eg All the techniques are the same? Yes, although not all
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I§§ studies were the same.

ESTRO and ASTRO recommendations identified suitable patients for PBI outside clinical trials

Patient Group Risk Factor 2009 2016 Update Patient Group Risk Factor

ASTRO Age 260 ESTRO Age
Suitable Low Risk
Margins =2 mm Margins
Nodal status pNO pNO Nodal status
T stage T1 TisorT1 T stage
ER/PgR Positive ER/PgR Any
DCIS Not allowed G1-2;<2.5cm DCIS Not allowed
Lobular invasive Not allowed Lobular Invasive Not allowed

Polgar C, et al. R&0 2010
Smith BD, et al. IROBP 2009
Correa C, et al. PRO 2016
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Royal College of Radiologists online us siatement 3 -

. . . . ConS|der2§Gy|nflvefract|onsoveroneweekforchestwall radiotherapy with
repository of clinical advisory

d O C U m e n tS re CO m m e n d i n g St ra teg i e S Offer 26 Gy in fi\)efréctions over one week for partial breast radiotherapy.

Offer 26 Gy in five fractions over one week for chest wall radiotherapy.

Consider 28.5 Gy in five fractions over five weeks instead of 26 Gy in five fractions over
one week for patients with significant co-morbidities and/or frailty that make daily
radiotherapy difficult.

Contents lists available at ScienceDirect

Clinical Oncology

&

Fifteen fractions over three weeks is the current standard of care for breast nodal
radiotherapy. Consider 26 Gy in five fractions for nodal radiotherapy (excluding the
Editorial internal mammary chain [IMC]) only for patients with significant co-morbidities while

. : iting the two- Iti Its of the FAST-F | sub- d
Moving Forward Fast with FAST-Forward f(\)/vrzlsgg in<5202<1))year normal tissue results of the FAST-Forward nodal sub-study (due

ELSEVIER journal homepage: www.clinicaloncologyonline.net

P. Lewis *, A M. Brunt {, C. Coles 1, S. Griffin §, I. Locke ¢, T. Roques §, on behalf of the Breast
Radiotherapy Consensus Working Group

For patients requiring a boost, offer:

Lewis P et al. Clin Oncol (R CollRadiol) 26 Gyin flvg fractions whole breast radlc?therapy plus elthgr a seguentlal
normofractionated boost or a hypofractionated boost (delivered in no more than
five fractions as per the RCR Postoperative radiotherapy for breast cancer: UK
consensus statements, 2016)
or

15 fraction simultaneous integrated boost (SIB), for example, 48 Gy to boost volume



ESTRO-ACROP EBRT consensus statements 2022
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4. Partial breast irradiation-suitable patient selection for external

beam radiotherapy

I. Luminal-like subtypes small tumour 913%
(=3 cm)

II. Clear surgical margins (>2 mm) 95-6%
Ill. Nodal status

llla. Node negative 100%
lllb. Node negative (including isolated 82-6%
tumour cells)

IV. Absence of lymph vascular space 87-0%
invasion

V. Non-lobular invasive carcinoma 87-0%
VI. Tumour grade 1-2 91-3%
VII. Low-to-intermediate grade DCIS, 78-2%
sized <2-5 cm, clear surgical margins

(=3 mm)

VIII. Age 50 years or more 87-0%
[X. Unicentric or unifocal 100%
X. Primary systemic therapy and 782%

neoadjuvant chemotherapy is
considered an exclusion criterion for
partial breast irradiation

Strong
consensus

Strong
consensus

Unanimous
consensus

Consensus

Consensus

Consensus

Strong
consensus

Consensus

Consensus

Unanimous
consensus

Consensus

PBI selection criteria

Treatment groups

Disease-free
survival rates
at5, 8,and
10years (%)

Overall
survival rates
at5, 8,and
10years (%)

Local relapse
ratesat5, 8,
and

10 years (%)

Cosmetic outcome (fair to poor)

Physician-rated (%)

Patient-rated (%)

APBI-IMRT-
Florence*

NSABP B-39/
RTOG 0413

RAPID trial*

UK IMPORT
LOW trial*

GEC-ESTRO¥

PBI: IMRT 30 Gy in 5 fractions vs WBI: IMRT
50 Gy in 25 fractions plus TBB 10 Gy in 5
fractions

PBI: HDR brachytherapy 34 Gy or 3DCRT 38.5
Gy in 10 fractions, twice a day vs WBI: EBRT
50 Gy in 25 fractions

PBI: 3DCRT or IMRT 38.5 Gy in 10 fractions,
twice a day vs WBI: EBRT 42-5 Gy in

16 fractions or 50 Gy in 25 fractions with or
without TBB 10 Gy in 5 fractions

PBI: IMRT 40 Gy in 15 fractions vs WBI: IMRT
40 Gy in 15 fractions

PBI: HDR brachytherapy 32 Gy in 8 fractions or
30-1 Gy in 7 fractions, twice a day vs PBI: PDR
brachytherapy 50 Gy, pulses of 0-6-0-8 Gy

per h, 24 h per day vs WBI: (4-10 MV) EBRT
50-50-4 Gy in 25-28 fractions with or without
TBB 10 Gy in 5 fractions

98%/-/97%

~/-178% vs—/-
/80%

96%/95%/- vs
97%/95%/-

95%/~/-vs
VS 94%/~/-

99%/-/92% vs
96%/-/92%

/-1 91%

96%/97%/-vs
97%/94%/-

97%/-/-vs
- Vs 96%/-/-

2-3%/-/3-7%
vs 1-2%/-
/2:5%

—/-14-6% vs
-/-13-9%

2-3%/3%/- vs
1.7%/2-8%/-

0-5%/-/-vs
1-1%/-/-
1-44%/-/-vs
.- VS 0.9%/_/_

0% at 5 years; 0% at

10 years vs 0-8% at
Syears; 1-9% at
10 years

29% at 3years; 32%

at Syears; 36% at
7 years vs 17% at
3years;

16% at 5 years;
19% at 7 years

7% at 5 years vs
- vs10% at 5 years

0-8% at 10years
vs 14-6% at
10years

27% at 3 years;
30 at 5years; 31%
at7years vs 18%
at 3years; 18% at
5 years; 15% at

7 years

8% at 5 years vs
Vs 9% at 5 years

Meattini |, Becherini C, Poortmans P, Coles C, et al. Lancet Oncol 2022



European Society for Radiotherapy and Oncology Advisory X ®
Commiittee in Radiation Oncology Practice consensus
recommendations on patient selection and dose and

fractionation for external beam radiotherapy in early breast

cancer

Icro Meattini, Carlotta Becherini, Liesbeth Boersma, Orit Kaidar-Person, Gustavo Nader Marta, Angel Montero, Birgitte Vrou Offersen,
Marianne C Aznar, Claus Belka, Adrian Murray Brunt, Samantha Dicuonzo, Pierfrancesco Franco, Mechthild Krause, Mairead MacKenzie,
Tanja Marinko, Livia Marrazzo, Ivica Ratosa, Astrid Scholten, Elzbieta Senkus, Hilary Stobart, Philip Poortmans*, Charlotte E Coles*

Statement 4. Low risk-features suitable for partial breast irradiation are:

* |uminal-like subtypes small tumour (£3 cm)

* absence of lymph vascular space invasion

* non-lobular invasive carcinoma

e tumour grade 1-2

* low to intermediate grade DCIS (sized <2.5 cm with clear surgical margins 23 mm)
e age at diagnosis 50 years or more

* unicentric/unifocal lesion

e clear surgical margins (>2 mm)

* node negative (including isolated tumour cells)

* no use of primary systemic therapy/neoadjuvant chemotherapy

THE LANCET
Oncology Meattini |, Becherini C, Poortmans P, Coles C, et al. Lancet Oncol 2022




European Society for Radiotherapy and Oncology Advisory & ®
Committee in Radiation Oncology Practice consensus
recommendations on patient selection and dose and

fractionation for external beam radiotherapy in early breast

cancer

Icro Meattini, Carlotta Becherini, Liesbeth Boersma, Orit Kaidar-Person, Gustavo Nader Marta, Angel Montero, Birgitte Vrou Offersen,
Marianne C Aznar, Claus Belka, Adrian Murray Brunt, Samantha Dicuonzo, Pierfrancesco Franco, Mechthild Krause, Mairead MacKenzie,
Tanja Marinko, Livia Marrazzo, Ivica Ratosa, Astrid Scholten, Elzbieta Senkus, Hilary Stobart, Philip Poortmans*, Charlotte E Coles*

Statement 5. Partial breast irradiation—dose and fractionation:

a. Moderate hypofractionation (40 Gy in 15 fractions) and ultrahypofractionation (26—-30 Gy in five
fractions) represent acceptable schedules for external beam partial breast irradiation

b. Twice a day external beam partial breast irradiation dose and fractionations similar to those
used in the RAPID trial should not be offered

THE LANCET
Meattini |, Becherini C, Poortmans P, Coles C, et al. Lancet Oncol 2022

Oncology




dAEA &S8R .
(. &= Conclusions
4dEh aER. [0

AR E oy

Yy wmy

® Every patient should be assessed individually:

-tumour characteristics
- comorbidity/frail scores (i.e., Charlson score, G8)
- patient’s choice

- assessment of benefits and risks of treatments (i.e., PROMS, HRQoL)

® Patient selection for partial breast irradiation is crucial and should follow ESTRO, ESTRO-

ACROP and ASTRO recommendations

® Multidisciplinary discussion

« Where available strongly consider an optimisation (former de-escalation) ongoing clinical trial
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