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New evidence and practice
changing treatments In
breast tumors

Maria Carmen De Santis, MD

mariacarmen.desantis@istitutotumori.mi.it; twitter @MariaCarmenDeS1
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»  Treatment Escalation
- DBCG IMN2
- SUPREMO
- NATALEE
- KEYNOTE 522

»  Treatment Descalation
- SENOMAC
- INSEMA
- OPBC-05/ICARO
- IDEA
- EUROPA (Prof. Livi)
- IRMA
- COMET
- RTCHARM

30-31 GENNAIO 2025



Decennale di

. R AD ‘ OTE R AP ‘ A Update degli Studi Practice Changing 2024

A B
: : : . 1007, & e ity w0
Radiotherapy to regional nodes in early breast cancer: s el dthery o4 07 1o e gina 06 (o5 C1111045)

. . . . . -88 (95% C1 0-81to 0-95) -87(95% Cl 0-80 to 0-94)
an individual patient data meta-analysis of 14324 women in Cogrankpe000083 o s %
16 trials

° °
F I I I I I IgS Early Breast Cancer Trialists’ Collaborative Group (EBCTCG)*

Newer Trials (1989-2008, 12,167 patients):

30
~128-6%

Any first recurrence (%)
Breast cancer mortality (%)

— Reduced recurrence (RR 0.88; p=0.0008)

0 T T

0 5 10 1|5 0 5 10 15
- REdUCEd breaSt cancer mortality (RR 087, p=000 10) Any first recurrence rates (% per year [events per woman-years]) and Death rates (% per year: total rate minus rate in women without recurrence,
log-rank analyses 95% Cl) and log-rank analyses
— NO Significa nt effect on non_breast_cancer mortality Years 0-4 Years 5-9 Years 10-14 Years 215 Years 0-4 Years 5-9 Years 10-14 Years 215
Regional radiotherapy 3-23% (768/23804) 2-02% (362/17900) 1-57% (163/10384) 1-11% (33/2964) 1.76% (1-56-1-95) 1-66% (1-42-1.91) 1.55% (1-19-1-92) 1.11% (0-30-1-92)
. No regional radiotherapy ~ 3-80% (909/23942) 2-16% (380/17618) 1.65% (168/10167) 1-40% (41/2920) 214% (1.94-2:35)  1-80% (1.54-2:06)  1-87% (1.49-2-25) 0-98% (0-21-1.75)
— Reduced all-cause mortality (RR 0.90; p=0.0022) RR(95% CI), from  0.84(076-0-93)  0-93(0-81-1.08)  0.96(077-120) 074 (0-46-1.19) 0.82(072-0-93)  092(079-107)  0-83 (0-68-1.00) 122 (0-81-1.83)
log-rank (O-E)/V -66-0/390-8 -12.0/178:9 -3.1/79.8 -5.2/173 -46.5/233-4 -13-8/170-3 -20-1/105-7 4-6/231
C D
1005, 100,
407 15-year gain 0-6% (95% Cl-1-1t0 2.3) 409 15-year gain 3-0% (95% Cl 1-0 to 5-0)
RR 0-97 (95% Cl 0-84 to 1.11) RR 0-90 (95% C10-84 to 0-96) 35-4%
g Log-rank p=0-63 Log-rank p=0-0022
° ° r M 32:4%
° S 304 o
15-year breast cancer |||0rta||ty reductions:
g g
£ 20 3
. . E g
— 1.6%: No positive axillary nodes 2z
£ 11:3%
2

- 2.7%: 1-3 positive axillary nodes ~ 7 107%

— 4.5%: 4+ positive axillary nodes

T 0 T T T

1] 5 10 15 0 5 10 15
Years Years
Mortality without recurrence rates (% per year [deaths per woman-years]) and Any death rates (% per year [deaths per woman-years]) and log-rank analyses
log-rank analyses
Years 0-4 Years 5-9 Years 10-14 Years 215 Years 0-4 Years 5-9 Years 10-14 Years =15
Regional radiotherapy 0-36% (85/23804)  0-68% (121/17900) 1-20% (125/10384) 2-33% (69/2964) 2-37% (660/27902) 2.55% (554/21743) 2-96% (382/12 916) 3-46% (128/3700)

® ° No regional radiotherapy 033% (80/23942)  0-78% (138/17618) 1.19% (121/10167) 2-02% (59/2920) 2.70% (760/28173) 2-83% (607/21467) 3-14% (395/12566) 2-99% (108/3606)
o RR (95% Cl), from  1.06 (0-78-1-44) 0-83(0-65-1.06)  0-97(076-126) 116 (0-80-1.69) 0-87(0-78-097)  0-89(0.79-1:00)  0.90(078-1.04) 120 (0-91-1.58)
e r rI a S — p a I e I I S log-rank (O-E)/V 2-4/40-6 -11-6/63-4 -15/59-6 41/273 -47:0/3345 -32.7/277-4 -18.6/183-9 9-3/50-8
V4 V4 .

Figure 2: Effect of regional node radiotherapy in the eight newer trials on (A) any recurrence, (B) breast cancer mortality, (C) non-breast-cancer mortality, and (D) any death
One newer trial of 1334 women that reported only all-cause mortality is included only in graph D. RR=rate ratio.

— No reduction in breast cancer mortality (RR 1.04; p=0.55)

— Increased non-breast-cancer mortality (RR 1.42; p=0.00023), primarily after 20 years

— Increased all-cause mortality (RR 1.17; p=0.0067)

30-31 GENNAIO 2025
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Radiotherapy to regional nodes in early breast cancer:
an individual patient data meta-analysis of 14324 womeniin
16 trials

Early Breast Cancer Trialists’ Collaborative Group (EBCTCG)*

Interpretation

—  Post-1980s trials show significant reductions in breast cancer and all-cause
mortality, reflecting advancements in radiotherapy techniques

—  Pre-1980s trials highlight increased non-breast-cancer mortality, likely due to
outdated RT methods

& R AD ‘ OTE R AP | A Update degli Studi Practice Changing 2024

Regional No regional  Gain from
radiotherapy radiotherapy regional
radiotherapy
Any recurrence
pMNO 19:0% 21:3% 2:3%
pN1-3 25-6% 28-5% 2:9%
pN4+ 46-8% 511% 4-3%
Breast cancer mortality
pNO 10-9% 12-5% 1-6%
pN1-3 20:3% 23:0% 2:7%
pN4+ 40-5% 45-0% 4-5%

Data are 15-year cumulative risks. The overall rate ratios (RRs) for any recurrence
(RR=0-88; figure 3) and breast cancer mortality (0-87; figure 3) were applied to
annual rates of any recurrence and breast cancer mortality in the trials, averaged
over treatment groups (there was no significant heterogeneity in the
proportional reductions [RRs] for any recurrence and breast cancer mortality).
pNO=pathologically node negative. pN1-3=one to three involved axillary lymph
nodes. pN4+=four or more involved axillary lymph nodes.

Table 2: Absolute effect of regional node radiotherapy on 15-year risk of
any recurrence and breast cancer mortality by nodal statusin
10 833 women in the seven newer trials with data on recurrence

EBCTCG. Lancet. 2023
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Internal mammary node irradiation in 4541 node-positive
breast cancer patients treated with newer systemic therapies
and 3D-based radiotherapy (DBCG IMN2): a prospective,
nationwide, population-based cohort study

Anders W. Malby Mielsen, Lise B. J. Thorsen,™™ Demet Ozcan,™ Lovise W. Matthiessen,” Else Moae," Marie L. H. Milo,® Mette H. Nielsen, A 100 Overa” Suwival )
[rime Tramm,™ Jens Overgoard,™ and Birgitte V. Offersen, on behalf of the DBCG RT Committee
: Over d Birgitte V. Off f of the D 2 m = IMNI
i — No IMNI
9
E sveyRD 1.7%
« 4541 patients were included In the period s 807 S
January 2007—-May 2014 ?
. = | o A%
+  Median age was 59 years 8 70 (8% €1 0.75.6
« Among patients receiving chemotherapy, 3 adian follow-ue 13.7 vears et
990.8% were given cyclophosphamide, s SR ML o
90.4% epirubicin, 96.2% taxanes 0; \ Adjusted HR 0.85 (95%C1, 0.76-0.94), p = 0.0016 \
 The median follow-up was 13.7 years 0 : 10 15
* Primary endpoint was OS Time since radiotherapy (years)
At nsk (events)
IMNI 2194 (0) 1954 (237) 1629 (493) 348 (668)
No IMNI 2347 (0) 2047 (202) 1665 (600) 326 (809)

Nielsen A et al. The Lancet Regional Health — Europe 2025
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Internal mammary node irradiation in 4541 node-positive )
breast cancer patients treated with newer systemic therapies "
and 3D-based radiotherapy (DBCG IMN2): a prospective,
nationwide, population-based cohort study

Anders W. Malby Miglsen,“™* Lise B. |. Thorsen,"™ Demet Ozcan,™” Lovise W. Matthiessen,” Else Moae,” Marie L. H. Milo,® Mette H. Mielsen,
Irine Tramm,™" Jens Owergoard,™ and Birgitte V. Offersen,”™~" on behalf of the DBCG RT Committee m

B Breast cancer mortality

1II|-III-{

MMedian follow-up 13.7 years

=
-

Al 15-year RD 2.3%
[95% C1 0.4;5.00
10-year RO 2.83% P I3 B
20 {95% C10.559) " 2L4%
.-___-
S.year RD 1.4% L

(95% 01.0.231) .~

Breast cancer mortality (%)

Adjusted HA 024 (95%C1 0.74-0.95 = DLl
| 1 ]

0 5 10 15
Timea since radiolherapy (years)

At risk [evenis)
IMMI 2154 () 1954 (183) 1629 (332) 343 (422)
Mo MM 2347 (0] 2047 (229) 1665 (419) 326 (508)

30-31 GENNAIO 2025

Distant metastasis

Median follow-up 13.2 years

-2 40
S
T ” 15.year RD 1.E%
W [95% C1 -0.1;4.5)
10-year RD 2.1% 26 .9°%,
% [55% C1 D.0p4.5) _,_...-——"_""_'__'15- 1%
=
—~ 20 S.year RD 1.9%
(95% O 0.0;4.0
y:
4 10
; | Adjusted HR 087 [95%C1, 0.78-0.58], p=l].|]25\

0 5 10 15
Time since radiotherapy (years)

At risk (events)

IMNI 2194 {0) 1851 (287) 1517 (449) 324 (522)

Mo IMMI 2347 (0) 1925 (352) 1550 (528) 309 (B00)

Nielsen A et al. The Lancet Regional Health — Europe 2025
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IMNI Mo INMI MM Mo IMNI o RN

Study n Ewvents n Events HR 85% CI 15y OS5 15y OS5
umber of pogilive
Age 1-3 1490 361 1610 451 * 0.85 [0.73,097] T23% 63.0%
< 35 yoars a7 42 g . 063 [0.23 1.71] B0.7% T7H.4% — :
4-3 468 185 512 240 —- 082 [0.75,1.12] 55.3% 51.6%
3549 years 4BE 73 499 122 —— 057 [0.43 0.77] B3.2% T721% . ) _ o -
=10 235 128 225 145 —— 0.75 [0.56,096) 38.2% 31.1%
50-58 years B05 151 692 173 —— 085 [0.77,1.19] 72.0% T72.3% o
60-69 years 784 279 TE2 288 & 080 [0.76, 1.06] 59.5% 58.2% e L
= 70 years 282 165 352 224 —p- 086 [0.69, 1.06] 346% 27.0%
- _ _ [ ] IHC Subtype
Test for intaraction, p = 0.063
ER+/HERZ+ 256 64 268 A&7 —— 0.71 [0.51,098]) 60.7% o4 1%
Histological type ER+/HER2- 1596 485 1680 579 ’ 0.85 [0.76, 098] 64.8% a0.8%
IDC 1875 575 2018 698 O 084 [0.75.0.84] B5.1% 61.0% ER-HERZ2+ 118 47 152 43 —e—140 [0.9B,225] 5T.7% 632%
ILC 216 81 232 @2 —— 083 [0.69,1.26] 586% 558% ER-HERZ- 8¢ &6 £Ll3 &8 — 0.8  [0.00, 053] 62.3% o4.4%
Other 103 19 97 26 * 068 [0.37,1.25 77.7% 69.2% l'est for ineraction, p = 0.021
Test for interaction, p = 0.65
Tumour Location
Malignancy grade Medial or centra 821 286 1011 344 & 0.89 [0.76,1.05] 64.0% &3.4%
Grade 1 214 140 351 140 —4 093  [0.78,1.26] 67.5% TO.8% Lalers 1273 389 1335 471 & 0.81  [0.71,093) 658% S53.0%
Grade 2 49 300 1010 377 e 083 [0.71,087] 63.9% &7.1% T'est for interaction, p = 0.37
| Grade 3 B23 216 680 272 3 0.81 [0.68, 097] B27% 56.2%|
Missing 108 19 106 27 . 066 [0.36 1.21] 78.9% T71.2% Tumour size
Test for interaction, p = 0.48 0-20 mm 1035 253 1133 297 - D82 [0.77,1.08]) T0.9% 636%
21-50 rmm 1075 389 1120 474 * 0.80 [0.69,091] 60.1% 53.4%
Mmopaisel status = &) o B4 33 o4 41 * 0.85 [0.50,1.52] 550% 55.2%
Premenopausal 48 104 381 160 —ip— 064 [0.50, 082 818% T315% _
I'est tor interaction, p=Ew 40
Postmenopausal 1546 571 1666 656 ’ 080 [0.80, 1.01] 58.6% 55.9%
Test for interaction. p = 0.014 Overall ‘. 085  [0.76,0.04]) 650% GO8%

Mumber of positive LN

Favours IMNI | Favours no IMMNI
1-3 1490 381 1610 451 & 085 [0.73,0.87] 72.3% 68.0% : : ; :

4-9 469 185 512 220 - 082 [D.75, 1.12] 55.3% 51.6% 25 = 1 -

= 10 235 128 275 145 —— 0.75  [0.58, 0.96] 39.2% 31.1%]

Test for interaction, p = 0.52

Nielsen A et al. The Lancet Regional Health — Europe 2025
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) SYMPOSIUM® DECEMBER 10-13, 2024
UT Health MC—R HENRY B. GONZALEZ CONVENTION CENTER « SANANTONIO, TX

SmAnxonlo American Associatio
for Cancer Resean:h

Does postmastectomy radiotherapy in ‘intermediate-risk’ breast cancer
impact overall survival? 10 year results of the BIG 2-04 MRC randomized
trial on behalf of the SUPREMO trial investigators

an Kunkler, FRCR
nstitute of Genetics and Cancer
University of Edinburgh Medical

Research

MRC Council

30-31 GENNAIO 2025



SAN ANTONIO
BREAST CANCER

( .
Consort diagram (recruitment 2006-2013) i

B UT e, AACF

December 10-13, 2024

«  pTINIMO:p T2ZNIMO or pT3NOMO histologically confirmed invasive breast cancer.

«  pl2NOMO If grade 3 and/or lymphovascular invasion

«  Undergone simple mastectomy (with minimum of 1Tmm clear margin) and an axillary staging
procedure

Data lock: 19 June 2024 *40-50 Gy 15-25 fr Kunkler et al, Abs # GS2-03

30-31 GENNAIO 2025
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( SAN ANTONIO
3 SYMBOSIUM
SUPREMO - Study population () Guris  AACR

* Included high risk NO — pT2,NO,MO if grade 3 +/ LVI
(also pT3,NO,MO — but only 11 patients)

*  65% of patients were either node negative or had only 1 involved LN

0 25%
1 40%
2 23%
3 12%

* |f node positive had an axillary node clearance (minimum of 8 nodes removed) —
current treatment would be to offer axillary irradiation rather than axillary node
clearance for some of these patients.

Kunkler et al, Abs # GS2-03

30-31 GENNAIO 2025
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( SAN ANTONIO
BREAST CANCER

RESULTS: Overall Survival (P aomn nac

Overall Survival by Randomized Treatment and NO or N+ Statu
NO Patients N+ Patients
Trial arm == No Chest Wall Irradiation === Chest Wall Irradiation Trial arm === No Chest Wall Irradiation === Chest Wall Irradiation
' 004 ‘ 1.00 4 .
3 N M o 0 75 4
CU \J N m J I -
L0 Vs
O O
O U.oUA A 050+
© ©
S 0254  Log-rank p =0.40 2 025{  Log-rank p=0.90
= HR 1.21 (95% CI: 0.79, 1.85) = HR 0.97 (95% CI: 0.74, 1.28)
0 7
00 - | 0.004 _ ' '
) 5 10 0 5 10
Time (years) Time (years)
Number at risk Number at risk
£ | £
c "= | 211 C - 518 147
T_U Rt 191 160 E — f 14
}_ ' 1 ', 'l }_ I 'l ‘l.
5 10 () 5 ()
Time (years) Time (years)

Kunkler et al, Abs # GS2-03

30-31 GENNAIO 2025



\
A

Decennale di

. R AD ‘ OTE R AP ‘ A Update degli Studi Practice Changing 2024

(’ SAN ANTONIO
BREAST CANCER

RESULTS: Regional Recurrence A

| .,-\" S ) ; h ™ f "\: i\/ N\ 7 ™ ~'~.r s o T T ) : . » ™ N .\\"\ - N 4""\"7 {
z'"\(‘:’\]()llJ' Recurrence SAY Randomized Treatment and NO or N+ Status

NO Patients N+ Patients

Trnal arm == No Chest Wall Irradiation === Chest Wall Irradiation Trial arm == No Chest Wall Irradiation === Chest Wall Irradiation

{ 00 4 rere : | Pp— 1.00 - wmm

~

1

Log-rank p=1.0
HR 1.00 (95% CI: 0.36, 2.77)

0.25 + Log-rank p = 0.03
HR 0.51 (95% CI: 0.27, 0.96)

_\

"/

®)
1

Survival probability
Servival probability

00 4
I I rm— I 1 J

0 5 10 0 5 10

Time (years) Time (years)

p—

0.00 =

Number at risk Number at risk

4 ™

L= 211 e 587 509 146
=_

- 1:01 'v)ll '.\(i '_]1:; ;*‘."ul ]J‘
T T T T I
0 5 10 0 5 10

Time (Ayears) Time (years)

Trial arm
Trial arm

Kunkler et al, Abs # GS2-03
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( SAN ANTONIO
BREAST CANCER
( SYMPOSIUM

RESULTS: Metastasis-free & Disease-free Survival Ouricin  AACR

December 10-13, 2024

Kaplan-Meier Curves for ITT Population: Kaplan-Meier Curves for ITT Population:
Metastasis-free Survival by Randomized Treatment Disease-free Survival by Randomized Treatment
Trial arm == No Chest Wall Irradiation === Chest Wall Irradiation Trial arm =+ No Chest Wall Irradiation === Chest Wall Irradiation
1.00 4 1 00 «
31775- EHTS#
© ©
o o
o) O
. e
A 050+ Q. 050+
© ©
2 2
; J > n 6 J - :
g J.25 Log-rank p = 0.60 No CWI events = 166 (20.8%) 5 V.69 Log-rank p = 0.70 No CWI events = 196 (24.5%)
) HR 1.06 (95% CI: 0.86, 1.31) CWI events = 176 (21.8%) °wm HR 0.97 (95% CI: 0.79, 1.18) CWI events = 192 (23.8%)
0.00 4 0.00+
l 1 1 1 1 1 I
0 5 10 0 5 10
Time (years) Time (years)
Number at risk Number at risk
= \ =
= " e )
C - 799 668 199 C - 799 648 192
@ = BE 185 C—E == . 659 t
| | 1 T T T
= () 5 10 = 0 5 10
Time (years) Time (years)

Kunkler et al, Abs # GS2-03
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( SAN ANTONIO
BREAST CANCER

SUPREMO - Summary L . B
No evidence for PMRT in pT2,NO,MO if grade 3 +/ LVI

Has not answered the question regarding need for PMRT in pT3,NO, MO

Benefit from PMRT in women in the node positive group very small
but this cannot be generalised to all patients with 1-3 positive node. ...
only 12% had 3 positive nodes. .

For pN1 patients in SUPREMO trial Overall Survival HR was 0.82 (0.63-1.05) in favor of CWI.

30-31 GENNAIO 2025
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE ”

Ribociclib plus Endocrine Therapy
in Early Breast Cancer

D. Slamon, O. Lipatov, Z. Nowecki, N. McAndrew, B. Kukielka-Buany,
D. Stroyakovskiy, D.A. Yardley, C.-5. Huang, P.A. Fasching, ]. Crown, A. Bardia
Chia, 5.-A. Im, M. Ruiz-Borrego, 5. Loi, B. Xu, 5. Hurvitz, C. Barrios, M. Untch,

L

R. Moroose, F. Visco, K. Atenjar, R. Fresco, |. Severin, Y. Ji, F. Ghaznawi, Z. L

o il

', Larate, A. Chakravartty, T. Taran, ana . Hortobagy

Slamon D. et al. NEJM. 2024

30-31 GENNAIO 2025
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NATALEE study design

A

- Adult patients with HR+/HER2- EBC f{;?““iﬂih
» Prior ET allowed up to 12 months marady Primary end point
. Anatomic stage I1A? 3 weeks on/1 week off —  iDFS using STEEP criteria
. NIl with: for 3 years Secondary end points
' _ —  Recurrence-free survival
fgrzﬁ?i;;; evidence of high risic Letgijla or — Distant disease—free survival
- 08
= Oncotype DX Breast Recurmrence Score 226 or d
= High risk via genomic nsk profiling afl Eitr'n}_'ﬂlﬂ for = HRQoL
« Grade 3 29 years —  Safety and tolerability
. N1 + goserelin in men and _  PK
+ Anatomic stage IIB? R 1:1¢ premenopausal womernt Exploratory end points
« NOor N1 —  Locoregional recurrence—free
- Anatomic stage Il NSAI s‘.‘;wwal . 9
+ NO, N1, N2, or N3 | etrozole or — ene expression an

alterations in tumor

N = 5101k anastrozole® for ctDMA/ctRNA samples

=5 years
Randomization stratification I + gn“m““ |n men End
Anatomic stage: Il vs Il i
Menopausal status: men and premenopausal women vs postmenopausal women | pramannpausal women
Prior (neojadjuvant chemotherapy: yes vs no :

Gaographilc location: North America’™Western Europe/Oceania vs rest of world

ctDMA/RMNA, circulating tumor DNARMNA; EBC, early breast cancer, HER2, human epidermal growth factor receptor 2; HR, hormone receptor; HRGQol, health-related quality of life; IDFS, invasive disease-free
survival, NSAl nonsteroidal aromatase inhibitor; OF, overall survival; PE, pharmacokinetics; R, randomized; STEEP, Standardized Definitions for Efficacy End Points in adjuvant breast cancer tnals.

“ Enrollment of patients with siage Il disease was capped at 40%. * 5101 patients were randomized from January 10, 2018, to Apnl 20, 2021. © Open-abeal design. ® Per investigator choice.

1. Slamon D, et al. ASCO 2023, Oral; abstract LBAS00. 2. Slamon OJ, et al. J Ciin Oncol. 20183715 suppl). Abstract TPS587.

Slamon D. et al. NEJM. 2024

30-31 GENNAIO 2025
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NATALEE iDFS by anatomic stage

Consistent IDFS benefit with ribociclib + NSAI in patients with stage Il or lll disease

Stage |I Stage lli
1007 H"H-H-""‘"'-—r—.-n.-,—rm___" 1007 I = "
E.E ‘T:?I_.: EE
C C
- -
73] (7
& 60 s 60 -
£ &
g ﬁ RIB + NSAI
g RIB + NSAI g p——
+ n
5 n P 55” - = n/N 1401528 1721512
n
S L 2 .04 3-YeariDFS 87 84
E 3-Year iDFS rate, % 94 91 E rate, %
= HR (95% CI) 0.761 (0.525-1.103) = HR {'55% El] 0.740 (0.582-0.925)
() ey - ; - ' : : : ' [ ey : ' ' ' - : : :
0 6 12 18 24 40 36 42 48 0 5] 12 18 24 30 36 42 48
Mo. at risk Months Mo. at risk Months
RIB + NSAI 1011 930 03 584 854 B16 168 10 0 RIB + NSAlI 1528 1410 1382 1300 B55 491 143 2 0
NSAl alone 1034 0449 24 864 615 |6 y N3Al alone 1512 1287 1238 1174 [+ }4¢ 1 21 '

IDFS, invasive disease-free survival, MSAl, nonsteroidal aromatase inhdbitor: RIB, nibociclib.
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NATALEE IDFS by nodal status
Ribociclib + NSAI prolonged IDFS regardless of nodal status

A

NO N1-N3
100] = 100
&= I - &
-_— ‘—— ﬁ;
s Z .
% &0 = BO
=
& T 77
$ 60 3 60
& -
d &
; g
@ 40 @ 40
& RIB + NSAI 5 RIB + NSAI | NSAI alone
UH
3 n/N 16/285 28/328 = n/N 173/2261 208/2219
20
8 “ | 3.Year iDFS rate, % 94 89 z 3-Year iDFS rate, % 90 87
£ =
= : HR (95% CI) 0.630 (0.341-1.165) HR (95% CI) 0.771 (0.630-0.944)
) I I 1 | i r | ! I::I B | | | | | ! | ! 1
0 § 12 18 24 30 3% 42 48 0 & 12 18 24 30 3B 42 48
. Months
No. at risk Months No. at risk . - o
RIB + NSAI 285 262 258 250 239 186 59 3 0 RIB + NSAI cebl EUEm o SUls IRADARrE - mEs o anl ) -
M3Al alone G2 SO0 fal s 200 K Z Z NSAIl alone 2218 437 181 8. i 3 2. i

IDFS, invasive disease-free survival; NSAI nonsteroidal aromatase inhibitor; RIB, ribociclib.
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Conclusions

The IDFS benefit with ribociclib + NSAI across clinically relevant patient subgroups was
generally consistent with that observed in the ITT population of NATALEE, suggesting that
the benefit is not driven by any particular subgroup

IDFS benefit was observed with ribociclib + NSAI over NSAI alone regardless of disease
stage, nodal involvement, menopausal status, age, and Ki-67 score

The control arm of NATALEE confirms that the patient population is at risk of recurrence,
including those with NO and stage Il disease

These data reinforce previously reported results which showed significantly lowered risk of

recurrence with ribociclib + NSAI compared with NSAIl alone across a broad population of
patients with stage Il and lll HR+/HERZ2- early breast cancer

IDFS, invasive disease-free survival, ITT, intent-to-treat; HER2, human epidermal growth factor receptor 2;: HR, hormone receptor; NSAI, nonsteroidal aromatase inhibitor.
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Neoadjuvant Pembrolizumab or Placebo + Chemotherapy
Followed by Adjuvant Pembrolizumab or Placebo for High-Risk
Early-Stage Triple-Negative Breast Cancer: Overall Survival
Results from the Phase 3 KEYNOTE-522 Study

Peter Schmid,’ Javier Cortes,? Rebecca Dent,®> Heather McArthur,* Lajos Pusztai,® Sherko Kimmel,®
Carsten Denkert,” Yeon Hee Park,® Rina Hui,®? Nadia Harbeck,® Masato Takahashi,' Seock-Ah Im,2
Michael Untch,’® Peter A. Fasching,'* Fatima Cardoso,'® Jing Zhao,'® Xuan Zhou,'® Konstantinos
Tryfonidis,'® Gursel Aktan,'® Joyce O’Shaughnessy'’

'Centre for Experimental Cancer Medicine, Barts Cancer Institute, Queen Mary University London, London, UK; V

A

?International Breast Cancer Center (IBCC), Pangaea Oncology, Quironsalud Group, Barcelona, Spain; Medical
Scientia Innovation Research (MedSIR), Barcelona, Spain; Faculty of Biomedical and Health Sciences,
Department of Medicine, Universidad Europea de Madrid, Madrid, Spain; *National Cancer Centre Singapore,
Duke — National University of Singapore Medical School, Singapore; *University of Texas Southwestern Medical
Center, Dallas, TX, USA,; *Yale School of Medicine, Yale Cancer Center, New Haven, CT, USA; ®Breast Unit,
Kliniken Essen-Mitte, Essen, Germany and Charité — Universitatsmedizin Berlin, Department of Gynecology with
Breast Center, Berlin, Germany; “Institute of Pathology, Philipps-University Marburg and University Hospital
Marburg, Marburg, Germany; *Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul,
Republic of Korea; *“Westmead Breast Cancer Institute, Westmead Hospital and the University of Sydney, Sydney,
NSW, Australia and Centre of Cancer Medicine, School of Clinical Medicine, University of Hong Kong, Hong Kong;
'OBreast Center, Dept. OB&GYN, LMU University Hospital, Munich, Germany; ""Hokkaido University Hospital,
Sapporo, Japan; '“Seoul National University Hospital, Cancer Research Institute, Seoul National University, Seoul,
Republic of Korea; *Breast Cancer Center, Helios Klinikum Berlin-Buch, Berlin, Germany; “University Hospital
Erlangen, Comprehensive Cancer Center Erlangen-EMN, Erlangen, Germany; "Breast Unit, Champalimaud
Clinical Center/ Champalimaud Foundation, Lisbon, Portugal; "®*Oncology. Merck & Co., Inc., Rahway, NJ, USA;
""Baylor University Medical Center, Texas Oncology, Sarah Cannon Research Institute, Dallas, TX, USA
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KEYNOTE-522 Study Design (ncT03036488)

e Ne@0adjuvant Phase =—————————ip g Adjuvant Phase =———p

Neoadjuvant Treatment 1 Neoadjuvant Treatment 2 Adjuvant Treatment
(cyclas 1-4; 12 weaks) [cyclas 5-8; 12 weeaks) (cycles 1-9: 27 weeks)

.I""_

Key Eligibility Criteria : Pembrolizumab 200 mg Q3W
* Age =18 years

* Newly diagnosed TNEC of
either T1c N1-2 or T2-4 NO-2

« ECOG PS 0-1

* Tissue sample for PD-L1
assessment?

Pembrolizumab 200 mg Q3W

<A MG D CWw

Placebo

Stratification Factors:

- Modal status (+ vs -)

* Tumor size (T1/T2 vs T3/T4) Neoadjuvant phase: starts from the first neoadjuvant treatment and ends
» Carboplatin schedule (QW vs Q3W) after definitive surgery (post-treatment included)

Adjuvant phase: starts from the first adjuvant treatment and includes
radiation therapy as indicated (post-treatment included)

“Must consist of at least 2 separate tumor cores from the primary tumor. "Carboplatin dose was AUC 5 Q3W or AUC 1.5 QW. “Paclitaxel dose was 80 mg/m* QW. “Doxorubicin dose was 60 mg/m* Q3W.
“Epirubicin dose was 90 mg/m? Q3W. 'Cyclophosphamide dose was 600 ma/m?® Q3W. Schmid P. et al. NEJM. 2020
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Updated Event-Free Survival

100- |
90- -
80— ' L |
20- 176.4%
60- |
50~ HR2 0.65 (95% Cl, 0.51-0.83)
40-
30
20-

10-
0 Median fﬂ"ﬂw up Tﬁ 1 mnnlhs
[ 1

0 6 12 18 24 :3[.'! 36 42 4854513 EE ?E ?884
Time, months

172.2% Pts w/
Event

Pembro +
Chemo/Pembro 20.3%

Placebo +

Chemo/Placebo 29.2%

Percentage of Patients

Mo. at risk
784 7T69 T28 T02 681 665 654 644 633 625 618 602 409 164 0
390 382 358 330 312 300 293 287 285 278 273 264 178 76

Hazard ratio (Cl) analyzed based on a Cox regression model with treatment as a covariate stratified by the randomization stratification factors. Data cutoff date: March 22, 2024.
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Key Secondary Endpoint: Overall Survival

!

100+
E‘ﬂ_ I 1

2 80 T —
5 70 o (95% ClI) Pts w/
| 5-yr rate o W
; 60 ' 86.6% (84.0-88.8) Event
o 50 HR? 0.66 (95% CI, 0.50-0.87) 181.7% (77.5-85.2) Pembro + 14.7%
= P=0 00150" : Chemo/Pembro
e 40 | : Placebo + 21.8%
g 30 | Chemo/Placebo
|
& 20 :
I
10 !
Median follow-up: 75.1 months |
ﬂ | I | | | I | | | | | | | |
0 6 12 18 24 30 36 42 48 54 60 66 72 78 84
Time, months
Mo. at risk

ré4 7T77 Te0 T42 T20 T12 698 693 683 677 670 656 448 176 O
390 389 385 366 354 345 336 328 321 318 313 300 19 B2 0

iThe unstratified plecewise HR was 0.87 (95% CI. 0.57-1.32) before the 2-year follow-up and 0.51 (95% CI, 0.35-0.75) afteravards. The weighted average HR with weights of number of events before
and after 2-year follow-up was 0.66. With 200 events (67.3% information fraction). the observed P-value crossed the prespecified nominal boundary of 0.00503 (1-sided) at this interim analysis.
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Overall Survival in Patient Subgroups

No. Events/No. Patients (%)

Update degli Studi Practice Changing 2024

Pembro + Placebo + Hazard Ratio

Subgroup Chemo/Pembro Chemo/Placebo (95% Cl)
Owverall —_— 115/784 (14.7) 85/390 (21.8) 0.66 (0.50 to 0.87)
Modal status

Fositive —— 78/408 (19.1) 56/196 (28.8) 0.65 (0.46 to 0.91)

Negalive — — 37/376 (9.8) 29/194 (14.9) 0.65 (0.40 to 1.05)
Tumor size

T1/T2 —— 54/580 (9.3) 51/290 (17.6) 0.51 (0.35 10 0.75)

T3/T4 — 61/204 (29.9) 34100 (34.0) 0.88 (0.58 to 1.34)
Carboplatin schedule

Every 3 weeks —— 46/334 (13.8) 36/167 (21.6) 0.63 (0.41 to 0.97)

Weekly —— G68/444 (15.3) 49/220 (22.3) 0.67 (0.46 to 0.986)
PD-L1 status

CPS z1 —— 92/656 (14.0) 62/317 (19.6) 0.70 (0.51 to 0.97)

CPS <1 —_— — 23M28 (18.0) 2369 (33.3) 0.51 (0.28 to 0.91)
Age category

<65 years —i— 93/700 (13.3) 72/342 (21.1) 0.62 (0.45 1o 0.84)

=65 years® 417 22/84 (26.2) 13748 (27 1) 0.96 (0.48 1o 1.91)

| | |
0.1 1 10
- -
Favors Favors
Pembro + Placebo +
Chemo/Pembro Chemo/Placebo

For overall population and PD-L1 subgroups, analyses based on Cox regression model with Efron’s method of tie handling with treatment as a covariate and stratified by nodal status (positive vs negative),
tumor size (T1/T2 ve T3/T4), and frequency of carboplatin (once weekly vs once every 3 weeks); for other subgroups, analysis based on unstratified Cox model. *3Based on the small sample size and few evenls,

results should be interpreted with caution. Data cutoff date: March 22, 2024.
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Overall Survival by Pathologic Complete Response (yp TO/Tis ypNO)

Median follow-up: 75.1 months

100 ey 1 95.1% bCR Yes
| - HR (95% CI)
90— 1 94.4%, 0.69 (0.38-1.26)
I _
£ 80- : _
o - pCR No
m 0 : - HR (95% CI)
& 60 ! 0.76 (0.56-1.05)
o I _
@ 50 :
E" 40 Pembro + Chemo/Pembro Responder |
|
E Placebo + Chemo/Placebo Responder |
% 30 :
a 20 :
|
10 |
I
|
|

| T T T [ [ [ T T | [ T T ]
0 6 12 18 24 30 36 42 48 54 60 66 72 78 84
No. at risk Time, months

493 435 430 484 482 481 476 474 463 465 465 460 318 130 0
217 217 2186 212 209 209 206 205 204 202 201 193 133 54 0

This is a non-randomized subgroup analysis based on the post-treatment outcome of pCR and HE= should therefore be interpreted with caution. Data cutoff date: March 22, 2024.
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' .
Neoadjuvant Immunotherapy: Pembrolizumab

KEYNOTE-522 trial

A

A) RCB-0 B) RCB-1
E—— : — == —
— . —— . ——
C) RCB D) RCB-J
— ‘.\ - ' T’.—\
— \'-'“-'k A - - -
S — . - e . { “’
-— S "._1
| —— - - ' \ -
»
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Omitting Axillary Dissection in Breast Cancer
with Sentinel-Node Metastases

Findings
Population Analysis:
- SNB-only group: 1,335 patients
- Dissection group: 1,205 patients
Recurrence-Free Survival (5 years):
- SNB-only group: 89.7% (95% Cl: 87.5-91.9)
- Dissection group: 88.7% (95% Cl: 86.3—-91.1)

- Hazard ratio: 0.89 (95% Cl: 0.66—1.19), below the
noninferiority margin (P<0.001)

Radiation Therapy Use:
- SNB-only group: 89.9% received nodal radiation

- Dissection group: 88.4% received nodal radiation

Update degli Studi Practice Changing 2024

Omitting Axillary Dissection in Breast Cancer —
SENOMAC Trial Results

Months since Randomization

No. at Risk

Sentinel-node 1335 1276 1069 832 577 307
biopsy only

Dissection 1205 1159 1009 772 544 274

1.0 Sentinel-node biopsy only
5o- = AN
= :
= 0.8 Completion axillary-lymph-node dissection
o
S g 07- No.of Recurrence-free
E E 0.6 Events Survival (95% Cl)
.E g 0.5 percent
W Sentinel-Node 89 89.7 (87.5-91.9)
o c 04- ‘
“ 5 Biopsy Only
£ = 03- Dissection 91 88.7 (86.3-91.1)
"E 0.2 Hazard ratio for recurrence or death, 0.89
& 1. (95% Cl, 0.66-1.19)
E ' P<0.001 for noninferiority

0.0 | | | | |

0 12 24 36 48 60

Figure 2. Recurrence-free Survival (Per-Protocol Population).

Shown are Kaplan—Meier curves for the secondary end point of recurrence-free survival.

De Boniface J et al. NEJM 2024
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Completion
Sentinel-Node Axillary-Lymph-
Subgroup Biopsy Only Node Dissection Hazard Ratio for Recurrence or Death (95% Cl)

‘Nr . of patients with t/total no.
The N E E N G LA N D Overall, per-protocol population : :9;1{?3,:: - 8%;1{102;5 " —— 0.89 (0.66—1.19)
J O U R N A L Of M E D I C I N E Ag:ﬁS yr 36/806 41/709 b = { 0.77 (0.49-1.20)

=65 yr 53/529 50/496 : - | 1.02 (0.69-1.51)

ESTABLISHED IN 1812 APRIL 4, 2024 VOL. 390 NO. 13 Tumor stage

lusi | i g e e

C Omitting Axillary Dissection in Breast Cancer No. of macrometastases | - o
onciusions with Sentinel-Node Metastases : pam sy et ampaas
Tu:i:::fe 19/278 17/226 : . 0.91 (0.47-1.76)
Nonlobular 70/1057 74/979 —e—t—i 0.88 (0.64—1.23)
. . o . . . . . Su;gr:;ysfciensewing 48/845 46775 b lé : 0.98 (0.65-1.47)
Mastectom 41/490 45/430 — 0.79 (0.52-1.21)
- Omission of cALND is noninferior to dissection in S A I
. . . No 55/871 60/791 ————y 0.86 {0:60:1:25)
re C u r re n C e -fre e S u rv I Va | fo r p a t I e n t S W I t h TUIEHR?;Z:I::::&HER2-negative 73/1166 68/1034 |—-4—| 0.95 (0.68-1.32)

[ ER-positive, HER2-positive 3/84 10/88 — { i 0.26 (0.07-0.96)
sentinel-node macrometastases, most of whom e ———
) ER-negative, HER2-negative 10/57 10/46 b li 0.95 (0.39-2.30)

° ° ° Sensitivity analysis !
Model adjusted for calendar period 89/1335 91/1205 —— 0.89 (0.66-1.19)
re C e I Ve d n O d a I ra d I a t I O n t h e ra py Modified intention-to-treat population 91/1371 93/1253 ——-—:*—— 0.89 (0.67-1.19)
At least 9 lymph nodes removed if 89/1335 83/1036 = 0.82 (0.61-1.10)

patient was randomly assigned :
|

to dissection group DIS o 1I5 210

j— -
| =

Y

Sentinel-Node Biopsy Completion Axillary-
Only Better Lymph-Node
Dissection Better

- Results suggest that SNB alone, combined with

Subgroup analyses were conducted in the per-protocol population. Sensitivity analyses were conducted in a model

[ ] [
that was adjusted for calendar year (as a potential factor that may predict nonadherence to the assigned treatment),
a p p ro p r I a e a J u Va n e ra py I I I a y e a S a e in the modified intention-to-treat population, and with introduction of the requirement that at least nine lymph
nodes were removed in the dissection group (with the overall sentinel-node biopsy—only group as the comparator).
’ d d in the d group h th I I-node biopsy—only group as th P
Arrows indicate that the 95% confidence interval exceeds the graphed area. Diamonds represent the overall estimate,

St a n d a rd Of C a re fO r S e I e Ct p a t i e n tS with the width of the diamond indicating the 95% confidence interval. ER denotes estrogen receptor, and HER2

human epidermal growth factor receptor 2.

De Boniface J et al. NEJM 2024
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Comparison between SENOMAC, Z0011 and AMAROS

A

Characteristic SENOMAC Z0011 AMAROS

Period 2015-2021 1999-2004 2001-2010

Population 2766 patients 891 patients 1425 patients

Surgery Conservative and mastectomy Conservative only Conservative and mastectomy

Macrometastases Micro and macrometastases :

N Metastases PR PR SR ST ' R T ) P Micro and macrometastases
({ micrometastes allowed) (40% micro)

Tumors T1-T3 T1-T2 T1-T2

Extracapsular extension Allowed Excluded Not reported

Mastectomy >33% of cases Not allowed 17.4% of cases

Nodal RT 89% of cases Not standardized Study arm
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The NEW ENGLAND JOURNAL of MEDICINE

5502 Women =18 yr of age with breast
‘ cancer were assessed for eligibility

ORIGINAL ARTICLE

348 Withdrew
157 Underwent mastectomy

Axillary Surgery in Breast Cancer — Primary 118 Withdrew consent

R_eSUItS Of t_lle INSEMA Trial | 73 Had other reasons
Background

5154 Underwent randomization

A

— Axillary surgery has long been a standard part of breast-conserving therapy (BCT)

296 Were excluded from the

1 1 1 1 1 : H- . . . per—hprotocol population
— The necessity of axillary staging in patients with clinically node-negative, invasive breast 2520 o ndergo ost
cancer has been debated 38 Underwent axila surger

not according to randomi-
zation group
6 Had other reasons

— The INSEMA trial investigated whether axillary surgery could be omitted without " '

. . . . . . . 5154 Were included in the 4858 Were included in the
compromising invasive disease-free survival (iDFS) nertiontoteat populaton per protoco popultir
S S
M Et h Od S 1030 Were assigned to the 4124 Were assigned to undergo 962 Were assigned to the 3896 Were assigned to undergo
surgery-omission group sentinel-lymph-node biopsy surgery-omission group sentinel-lymph-node biopsy
— Trial Type: Prospective, randomised, noninferiority study — dl — — ¢ S
490 Had node positive results 146 Had node posttive reslts
— Population: 5,502 patients with clinically node-negative, invasive breast cancer (T1/T2, 8 et o O ecied o
. 12 Had =4 lymph nodes 8 Had =4 lymph nodes
t umour SizZe SS cm ) SC h ed u Ied fo r BCT 139 Hac?st::;:?:el-node micro- 133 Hadazf:rffc?:el-node micro-
44 Bniedtisgfii:ve sentinel nodes 38 aniZtiicfai:ve sentinel nodes
_ I nte rve nt ! o n G ro u ps : 18 g?i:ler?toidundergo sentinel- 4 ﬁzcjclj:inown results
lymph-node biopsy
. . . 4 Underwent axillary-lymph-
» Surgery-omission group: No axillary surgery node dissection |
e Surgery group: Sentinel-lymph-node biopsy (SLNB) et L gl ) L b

Failed sentinel-lymph-node mapping was an indication for axillary-lymph-node dissection according to the trial protocol, based on the
guideline released by the American Society of Breast Surgeons in November 2014.

— Primary Endpoint: iDFS (per-protocol analysis)

— Noninferiority Criteria: 5-year iDFS >85%, with an upper hazard ratio (HR) limit <1.271

—  Maedian Follow-Up: 73.6 months Reimer T, et al. N Engl J Med. 2024
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A Invasive Disease—free Survival in the Per-Protocol Population

lgg:ﬂw‘:m_mm“_. . Surgery-omission group
B oo T
ORIGINAL ARTICLE 8 Zg:
E 50— o No. of Events/Total No.
: : : e it v e
i g Axillary Surgery in Breast Cancer — Primary el s s r s
indings . g 51 63 G, 0751

S Results of the INSEMA Trial S

0 12 24 36

Primary Outcome: Months
5-year iDFS:

No. at Risk
Surgery-omission group 962 942 918 877 832 743 477 272 82 0
Surgery group 3896 3726 3582 3459 3286 2950 1842 1008 329 0

B Overall Survival in the Per-Protocol Population

— Surgery-omission group: 91.9% (95% Cl: 89.9-93.5) s s —
— Surgery group: 91.7% (95% Cl: 90.8-92.6) é R
— Hazard ratio: 0.91 (95% CI: 0.73-1.14) i TR L
Axillary Recurrence: ) [} S | e
- Surgery-omission: 1.0% Nowhk = e s s Mh e
- Surgery group: 0.3% T
Mortality Differences: E ﬂﬁhim\g_:‘—
- Surgery-omission group: 1.4% g o NosEmTo N
- Surgery group: 2.4% 5 sm"g'%;EEEJELiar’;;i"ftfyife:::?dz‘“'
Safety and QoL Outcomes: REEENEIE M,, N

No. at Risk
Surgery-omission group 1030 997 961 917 865 774 494 283 83 0

- Reduced Iymphedema Surgery group 4124 3891 3732 3597 3409 3051 1907 1039 336 0

- Improved arm mobility

- Less pain in arm/shoulder movement Reimer T, et al. N Engl J Med. 2024
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fhe NEW ENGLAND JOURNAL of MEDICINE Table 2. Summary of Primary-Outcome Events in the Per-Protocol Population.
No Sentinel-Lymph-Node Sentinel-Lymph-Node
ORIGINAL ARTICLE Biopsy Biopsy All Patients
Event {N = 962] (N = 3395} {N =4353]
Axillary Surgery in Breast Cancer — Primary Any primary-outcome event — no. (%)
Results of the INSEMA Trial No 863 (89.7) 3470 (89.1) 4333 (89.2)
Yes 99 (10.3) 426 (10.9) 525 (10.8)
First primary-outcome event — no. (%)
Concl usions Invasive locoregional relapse 18 (1.9) 54 (1.4) 72 (1.5)
Invasive contralateral breast cancer 10 (1.0) 25 (0.6) 35 (0.7)
- Omission of surgical axillary staging was noninferior to Distant relapse 26 (2.7) 104 (2.7) 130 (2.7)
SLNB in iDFS after 6 years Secondary cancer 32 (3.3) 150 (3.9) 182 (3.7)
Death 13 (1.4) 93 (2.4) 106 (2.2)
Locoregional relapse — no. (%)
. . .. . Axillary recurrence 10 (1.0) 12 (0.3) 22 (0.5)
- Patients in the surgery-omission group experienced fewer o
_ . Invasive ipsilateral breast recurrence 8 (0.8) 42 (1.1) 50 (1.0)
adverse effects and better quality of life Death from any cause — no./
total no. (%)
Breast cancer 0 1/93 (1.1) 1/106 (0.9)
. . . . . . S d, b t 0 3/93 (3.2 3/106 (2.8
- Findings challenge the necessity of routine axillary staging Feone, NOMBIEast cancer 23 3.2) /196 (25)
. lected tient tentiall h . tandard £ Other known cause 7/13 (53.8) 43/93 (46.2) 50/106 (47.2)
IN Selected patients, potentially reshaping stahdards of care Unknown cause 6/13 (46.2) 46/93 (49.5) 52/106 (49.1)

Reimer T, et al. N Engl J Med. 2024
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'I') Check for updates

Original Reports | Breast Cancer

©®Nodal Burden and Oncologic Outcomes in Patients With
Residual Isolated Tumor Cells After Neoadjuvant
Chemotherapy (ypNOi+): The OPBC-05/ICARO Study

Giacomo Montagna, MD, MPH' (3); Alison Laws, MD, MPH* (3); Massimo Ferrueci, MD, PhD® (3 ; Mary M. Mrdutt, MD, MS* Susie X. Sun, MD® (3
Suleyman Bademler, MD®(: Hakan Balbaloglu, MD™: Nora Balint-Lahat, MD®®; Maggie Banys-Paluchowski, MD, PhD" Andrea V. Barrio, MD';
John Benson, MD'"; Nuran Bese, MD'?; Judy C. Boughey, MD* (5 ; Marissa K. Boyle, MD'(5; Emilia J. Diego, MD'; Claire Eden, MD"*;

Ruth Eller, MD"&' (3 ; Maite Goldschmidt, MSc'®'"; Callie Hlavin, MD, MPH'*; Martin Heidinger, MD'®"7 ({3 Justyna Jelinska, MD, PhD"%
Glldeniz Karadeniz Cakmak, MD, FEBS™ () ; Susan B. Kesmodel, MD'™ {%; Tari A King, MD? 3 : Henry M. Kuerer, MD, PhD®; Julie Loesch, MD"®'7; B a c g ro u n
Francesco Milardi, MD® (3 Dawid Murawa, MD, PhD'® ([ Tracy-Ann Moo, MD': Tehillah 5. Menes, MD, MSc®* ([ Daniele Pagser, MD* (5

Jessica M. Pastoriza, MO Andraz Perhavec, MD, PhD™ (®; Mina Pislar, MD™'; Natalia Polidorio, MD, PhD' (@ ; Avina Rami, BA® (D ;

Jai Min Ryu, MD, PhD™; Alexandra Schulz, MSc'™: Varadan Sevilimedu, MBBS, DrPH®; M. Umit Ugurlu, MD* % ; Cihan Uras, MD';
Annemiek van Hemert, MSc® ([ Stephanie M. Wong, MD, MPH*™; Tae-Kyung Robyn Yoo, MD®™ 2 Jennifer . Zhang, MO

Haszan Karanlik, MD®; Neslihan Cabioglu, MD*"; Marie-Jeanne Vrancken Peeters, MD, PhD® (% Monica Mormow, MD' (& and - — TO investigate the r0|e Of aXi”ary |ymph nOde dissection (ALN D) in patients With re5idua|

Walter P. Weber, MD'®'" (% on behalf of the ICARD Study Group

isolated tumor cells (ITCs) in the sentinel lymph nodes (SLNs) after neoadjuvant
chemotherapy.

— Methods

— Trial Type: Retrospective. Patients with stage | to |l breast cancer with ITCs in SLNs after
NAC from 62 centers in 18 countries.

— Population: 583 patients were included, of whom 182 (31%) had completion ALND
and 401 (69%) did not.
— Primary Endpoint: The primary end point was the 3-year rate of any axillary recurrence.

— Median Follow-Up: 38 months

Montagna G, et al. JCO. 2024
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Montagna G, et al. JCO. 2024
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Original Reports | Breast Cancer

5
b

Omission of Radiotherapy After Breast-Conserving Surgery c
for Women With Breast Cancer With Low Clinical and -

]

glelelz

Genomic Risk: 5-Year Outcomes of IDEA

Freedom From Recurrence Estimates

Reshma Jagsi, MD, DPhil™ (% Kent A. Griffith, M5* (5 ; Eleanor E. Harris, MD? (5 Jean L. Wright, MD* (% Abram Recht, MD® (5 ; A groug, Mo (4]

With Mo. of Subjects at Risk

A i i Gy Frociman ' M Ml M5 (3 B oty Mor G Katioen Hore TS Somoni.Pewell M, PHO'* e e 10 e ::m-j
Jody Eharp,IEE", ;-.-'In:hael Sabel, MD‘ Arnne Schott, MD? J;and Malhm»uu:l EI-Ta;'ner. MD';' I . o I el & 1480 (70
DOl hitpey/doiorgs 1001 200¢100.23.02270 — *._1
— 0.E |
MRl ot the e of Sagrosis, Wo (%) — — I
."."_ . 134 (5 E |
- — = | PR
 Postmenopausal patients age 50-69 years = — £ os-
with pT1NO unifocal invasive breast cancer =
with margins 22 mm after BCS Luminal A —_ = 04
with Oncotype DX 21-gene recurrence =L E:
score <18 were prospectively enrolled in a — | -
single-arm trial of radiotherapy omission if — =
0.0 =
they consented to take at least 5 years of T — ——T 777777
ET_ } o |E;.'l- |

112 (4.8) Time {months)

itk (MO

« The primary end point was the rate of

50-55 B0 B0 53 53 =] =] =] =T} =T B4 45 3 5
b0-E8 140 140 140 32 25 32 2 - 2= 133 108 58 34 3 1 a

locoregional recurrence 5 years after BCS. [ mieciy e

FIG 1. Freedom from recurrence in relation to age cohort.

« Between June 2015 and October 2018, 200

eligible patients were enrolled.

« The 5-year freedom from any recurrence

was 99%.

is.- Jagsi Retal. JCO 2024

i v M e T ]

 Median follow-up time was 5.21 years.
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ESTRO2024

A

To report 5-year results of IRMA trial

Multicentric randomized trial (Italy, Netherlands, Spain, Switzerland, Israel)

Map Satellite

Non inferiority study (APBI vs WBI) e

Paris

Primary Objective : Local control ™

aaaaaaaaa
o

(incidence of ipsilateral breast tumour recurrences)

Secondary Objectives: OS, Cosmesis, Toxicity

}}}}}}

https://clinicaltrials.gov/ct2/show/NCT01803958 - www.irmatrial.it
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Treatment

APBI: 38.5 Gy in 10 fractions b.i.d
WBI: conventional or hypo-fractionated
Adjuvant systemic therapy according to

institutional guidelines

& R AD ‘ OTER AP | A | Update degli Studi Practice Changing 2024

ESTRO2024

Patients

oAge > 49 years

olnvasive breast cancer (including lobular) <
3 cm, pNO-1, treated with BCS

oUnifocal disease

oNegative resection margins (=2 mm)

APBI volume and techniques

Technique: 4-5 non-coplanar conformal fields or with intensity modulated RT

CTV: tumour bed [surgical clips (and seroma, if present)] + 1,5 cm, excluding pectoralis major muscle,

chest wall, and tissue within 5 mm of the skin --- PTV: CTV plus a 1 cm margin

30-31 GENNAIO 2025
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APBI WBI APBI WEI
Randomly assigned (N = 3,309) (N - ];)602) (N ) ](-)623) (N - 1602) (N - 1623)
o (% (% n (%) n (%)
Age (years)
v v Median (IQR) 65 (58—70) 65 (58 —71) Hormone Receptor
Allzeizt iﬂ{:;&zirre APBI e iu;::g;i}ve WBI T stage ER+/PR+ 1366 (85.3) 1383 (85.2)
T1 1479 (92.3) 1484 (91.4) Eif//:g N 1616(21%3) 1§1((§93;;9)
cuied -0 e | T2 123(7.7)  138(8) fR-/PR- 53(33)  66(4.1)
> et o9 (> Tematisestn-19 | Unknown 0 1(0.1) ' ‘
Protocol deviation (n = 15) Protocol deviation  (n =5 N stage Unknown 16 (1.0) 8 (0.5)
| | NO 1481 (92.5) 1503 (92.6) HERZf'_‘e“ s  as
"I anelyet - 15020 Alocatd o eceive W N1 121(7.5)  119(7.3) NOS'“VF (4.4) (4.4)
: Unknown 0 1(0.1) egative 1344 (83.9) 1379 (85.0)
—» Received WEI in=53]'--| —» Received APBI (n = 32)- 4 Tumour grade Unknown 187 (11.7) 172 (10'6)
! ! 453 (28.3) 450 (27.7) Adjuvant Chemotherapy
R |, e i I 896(55.9) 908 (56.0) Yes 170 (10.6) 163 (10.0)
A | Bl e | Il 224 (14.0) 231 (14.2) No 1432 (89.4) 1457 (89.8)
Fesssssssmssssssssssssses : Unknown 29 (1.8) 34 (2.1) Unknown 0 3(0.2)
Histology Hormone Therapy
Ductalinv 1341 (83.7) 1371 (84.5) Yes 951 (59.4) 949 (58.5)
2007 -2013 - 35 European centers Lobularinv  131(8.2) 114 (7.0) No 651 (40.6) 671 (41.3)
. Other 123 (7.7 133 (8.2 nknown 0 3 (0.2
Median FUP: 8 years (IQR 5.6-10.1) Unknown 7(3.4)) c (3.3)) —_— —

ROMA 30-31 GENNAIO 2025
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Ipsilateral breast tumour recurrence rsro2024

— APB] 5-year cumulative rate of
o Ipsilateral breast tumour
recurrence
é 50% ol | | | f
oo m e APBI: 1% (95% Cl 0.6% - 1.6%)
“' WBI: 0.8% (95% CI 0.5% - 1.4%)
T HR: 1.18 (90% Cl 0.63% - 2.2%)
Number at risk
0 6 12 18 24 o (ﬁn e 36 42 48 54 60

30-31 GENNAIO 2025
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incidence

1% -
Q P 0% L

Cumulative

30
Time (Months)
Number at risk

ta

Stra

5-year cumulative rate of
Distant relapses

APBI: 1.4% (95% Cl 0.9% - 2.1%)
WBI: 1.3% (95% Cl 0.2% - 2%)

HR: 1.07 (95% Cl 0.59% - 1.94%)

1600
Arm=wWEl 1622
0

30 54
Time (Months)

5-year cumulative rate of
Regional relapses

APBI: 0.4% (95% Cl 0.2% - 0.8%)
WBI: 0.4% (95% Cl 0.2% - 0.9%)

HR: 0.87 (95% Cl 0.56% - 2.48%)

Number at risk

30-31 GENNAIO 2025
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5-year Disease free survival

100.0% 4
97.5% - K
95.0% 1

92.5%-
APBI ..
0

APBI: 95.4% (95% Cl 94.3% - 96.4%)
WBI: 95.2% (95% Cl 94.1% - 96.2%)

Overall Survival Probability

HR: 0.97 (95% Cl 0.69% - 1.33)

30
Time (Months)

Number at risk

St
=
=3

30
Time {(Months)

bability

—APB| ° " ¢ " * ° APBI: 97.6% (95% Cl 96.7% - 98.3%)
WBI: 97% (95% Cl 96.1% - 97.8%)

5-year Overall survival

-free Survival Pro

Disease

S Bt |

30
Time (Months)

Number at risk

Stra
=

30
Time {Months)
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ESTRO2024

External beam APBI with twice-daily schedule was
non-inferior to whole breast irradiation in preventing
IBTR at 5 years

These data significantly strengthen the evidence in favor of
external-beam APBI in low risk invasive BC

OMA 30-31 GENNAIO 2025
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"BREAST CANCER
) SYMPOSIUM®™ DECEMBER 10-13, 2024
UT Health MC-R HENRY B. GONZALEZ CONVENTION CENTER « SAN ANTONIO, TX

SunAmnnio American Association
M C C for Cancer Research’

GS2-05. Primary Outcomes following Active Monitoring or Surgery
(+/- Radiation) for Low-risk DCIS: the COMET Study (AFT-25)

E. Shelley Hwang, Terry Hyslop, Thomas Lynch, Marc D Ryser, Anna Weiss, Anna Wolf, Kelsey Norris,
Meredith Witten, Lars Grimm, Stuart Schnitt, Sunil Badve, Rachel Factor, Elizabeth Frank, Deborah Collyar,
Desiree Basila, Donna Pinto, Mark A Watson, Robert West, Louise Davies, Jenny Donovan, Ayako Shimada,

Yutong Li, Yan Li, Antonia V Bennett, Shoshana Rosenberg, Jeff Marks, Eric Winer, Marc Boisvert,

Armando Giuliano, Kelsey Larson, Kathleen Yost, Priscilla McAuliffe, Lisa Carey, Alastair Thompson,*

Ann H Partridge. *Co-Senior Authors

| IATTONA]
3 \ RISING TIDE.A /\w( H )
A pcorl\‘ BCRE? ~ OC E\‘l UTE HTA.N

FOUNDATION TRIALS
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( SAN ANTONIO
BREAST CANCER

Background () Shosti

G UT e,  AACH

A

Normal duct Ductal Atypical DCIS Invasive ductal
hyperplasia hyperplasia carcinoma

» Ductal carcinoma in situ, precancer, preinvasive cancer
» Estimated incidence of DCIS: over 50,000 new cases annually
* Treatment: surgical excision +/- radiotherapy to prevent progression

= DCIS MAY, but DOES NOT ALWAYS progress to invasive cancer;
opportunity for active monitoring?

Ryser M, JNCI 2019
Poelhekken K, Breast 2023
Worni M, JNCI 2015
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San Antonio Breast Cancer Symposium® December 10-13, 2024

( SAN ANTONIO

BREAST CANCER
GS2-05: The COMET Stud (P
=
. y Ouitun AACR
" = GUIDELINECONCORDANT CARE (GCC) PRIMARY OUTCOME
« Randomized SRCEN)  GUIDELINECONCORDANTCARE(GCC) [l  PRIMARYOUTCOME
. ) PARTICIPANTS - * Usual care; surgery at diagnosis Any IBC detected:
ra matIC non : * BCSormastectomy * atthe time of surgery
p g 0 Low Risk DCIS (n=957) * Adjuvant radiation per radiation oncologist (upstaging)
recommendation s recurrence

iInferiority trial from - Fomals. age >=40
* new chagnosus of R
2017-2022 i i {D

- - - = * biopsy x 2 if extent of + Ipsilateral MMG g 6 months Any IBC detected:
= Primary objective: e R . OnCNB duringmonttoring
. . - « GCC upondiagnosis of IBC * atthe time of surgery
2-year ipsilateral i {ET permit (upstaging

Invasive cancer rate

« Estimated 10% rate In
GCC arm

«  <3% non-inferiority
margin

Hwang et al, Abs # GS2-05
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San Antonio Breast Cancer Symposium® December 10-13, 2024

( ) SAN ANTONIO
BREAST CANCER

GS2-05: The COMET Study () S

GuThan AAC

995 Eligible patients enrolled

497 Assigned to 498 Assigned to
active monitoring (AM) guideline concordant care (GCC)

\ 4 h 4

13 Did not start study

v

427 Initiated AM per protocol
within 6 months

57 Underwent GCC per protocol

within 6 months

246 Underwent GCC per protocol
within 6 months
227 Initiated AM per protocol
within 6 months

25 Did not start study

N

484 Included in 2-yr ITT analysis 473 Included in 2-yr ITT analysis
1 1 . 8% 427 Includecii\r:;;/i;per protocol 246 Includec;:;f;:i;per protocol 48,0%
non-acceptance non-acceptance
of allocation of allocation

Hwang et al, Abs # GS2-05

30-31 GENNAIO 2025
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San Antonio Breast Cancer Symposium® December 10-13, 2024

( SAN ANTONIO
BREAST CANCER

GS2-05: The COMET Study () S0

B
GuThea AAC
— - v Caace dpieavh

= Non-inferiority of AM compared | W e
to GCC in both analyses

\1.7%

T i

- Majority of invasive cancers in — —
GCC arm were due to upstage /H/
= 26.6% GCC vs 7.4% AM =
received RT g‘” x=GCC tx=AM 2vc"(g(uTU'f'v?{;feén\':?';cgmlcer

AM 3.1% (95% CI: 2.31-6.00)
l \ 5.6%

= 635.9% GCC vs 71.3% AM -
received any ET In 2 years | i

= Majority of invasive cancers
small (mean 0.45cm, 0.23-1.1)

This presentation is the intellectual property of the author/presenter. Contact them

Hwang et al, Abs # GS2-05
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San Antonio Breast Cancer Symposium® December 10-13, 2024

~ 9 SAN ANTONIO

Additional considerations for active ; } SBOSOM
surveillance of DCIS o=
* Longer follow up needed — pre-specified analyses at 5 and 7 years

= 48% of patients on GCC did not receive per protocol treatment

* |ndication of significant patient interest in active surveillance of
DCIS

* Role of endocrine therapy in AM

* Frequency of additional imaging and biopsies with AM and
assoclated healthcare costs

OMA 30-31 GENNAIO 2025
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RT-CHARM

Alliance A221505: RT CHARM: Phase lll Randomized Trial of Hypofractionated Post Oral Scientific Sessions

A

Mastectomy Radiation with Breast Reconstruction

1

Huntsman Cancer Hospital, University of Utah A Randomized Trial of Hypofractionated Post-Mastectomy
Radiation Therapy [PMRT) in Women with Breast

Reconstruction (RT CHARM, Alliance A221505)
Study Schema

MLM. Poppe, ]. Le-Rademacher,” B.G. Haffty, Jr” E.K. Hansen,
[. Agarwal,” |. Wagner,” [. Kong,” |. Armer,” D.W. Arthur,” T.]. Whelan,’
M.K. Lee,” O. Kour,” M. Lustberg, ™ A_ Partridge, " L.A. Carey,
K] Ruddy, ~ D.E. Gaffney, S.R. Stecklein, ™ M_B. Bernstein, ~ and
. AL Khan ", ‘Huntssman Cancer Institute, University of Utah, Salt Lake City,
Conventional PMR T 2:'! 'I:;r.rnil_lrl.'l {:fu:ijjillle;.!:a:;?:. ."rJ'."'-.'.{'_'Ilft'.’.u.E_;_.ga_'J;.-: {l:.:zufjrf{}r:;riril-rc- of "'-.:h Jl‘r:.';:.:fjr.
New Brunswick, NJ, "The Oregon Clinic, Portland, .~ University of Kan-
EE?JJEFJHE h;;é::rg Iéintg!?;grieuiaanl snt;udcet:d sas Medical Center, Kansas City, K5, “BLC Cancer - Vancouver Centre, Van-
over 5-6 weeks. couver, BC, Canada, " University of Missouri, Columiia, MO, “\'u'J;gu'ru.:
Commonwealth University Health System, Richmond, VA, *McMaster Uni-
versity and Juravinski Cancer Centre, Hamilton, ON, Canada, ' Yale, New
Haven, CT, " Dana Farber Cancer Institute, Boston, MA, *Division f-'_f
Oncology, University of Novth Carolina, Chapel Hill, NC, * "ﬂ:.'p.:m.llx_'ru af
Medical Oncology, Mayo Clinic, Rochester, MN, ™ Liniversity of Kansas,

Condusion: A 16-fraction course of hypofractionated PMRT appears safe ™™

Mastectomy with nodal
evaluationfdissection

+/- adjuvant chemotherapy

with planned breast
reconstruction

Randomize

and effective for pis un-.iq::gnjn__g breast reconstruction and s non-inferor
to traditional 25-fraction course of PMET. (NCT03414970)

Primary endpoint: Non-inferior reconsiruction
complication rate at 24 months post radiation with
hypofractionation

30-31 GENNAIO 2025
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Research e —
Figure 2. Kaplan-Meier Plot for Freedom From Chest Wall Toxic Effects
JAMA Oncology | Original Investigation |:l].l' Treatment Arm
Hypofractionated vs Conventionally Fractionated Postmastectomy
e - 1.0-
Radiation After Implant-Based Reconstruction . [y
: . : - e S T R P T RS I T E T
A Randomized Clinical Trial .
Julia 5. Wong, MD; Hajime Uno, PhD; Angela C. Tramontano, MPH; Lauren Fisher, MPH; Catherine V. Pellegrini, BS; Gregory A Abel, MD, MPH; =
Haraold J. Burstein, MD, PhD; Yoon 5. Chun, MD; Tan A, King, MD; Deborah Schrag. MD, MPH; Eric Winer, MD; Jenniter R. Bellan, MD; e
Matthew 0. Cheney, MD, PhD; Patricia Hardenbergh, MD:; Alice Ho, MD, MBA; Kathleen C. Horst, MD; Jamice M. Kim, MO Kara-Lynne Leonard, MD, M5; ﬁ 0.5
Meena 5. Moran, MDy; Catherine C. Park, MD; Abram Recht, MD; Daniel E. Soto, MD, M5; Ron ¥ Shiloh, MD; Swsan F. Stinson, MD; Kurt M. Smpder, MD; S
Alphonse G. Taghian, MD, PhD; Laura E. Warren, MD; Jean L. Wright, MD; Rinaa 5. Punglia, MD, MPH W
= 04-
&=
] CF arm
¥ 0y HF am
et
I: =+ | T | | T i
i b 14 L& 2d 30 i 7
Tiimee, md
Mo, at rick
CF arm 155 185 178 LG8 147 124 101
HF arm 154 178 171 LG8 148 121 o9

CF indicates conventionally fractionated; HF, hwpofractonated.

Wong JS, et al. JCO. 2024
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Randomised controlled trials on radiation dose fractionation

in breast cancer: systematic review and meta-analysis with Fractionation Schemes In Breast Cancer RadiOthera PY
emphasis on side effects and cosmesis Systematic Review 3 nd I\/Ieta-Ana Iysis

Shing Fung Lee,? Samantha K F Kennedy,? Saverio Caini,* Henry CY Wong,” Pui Lam Yip,**°
Philip M Poortmans,”*® Icro Meattini,”"*° Orit Kaidar-Person,*!#'* Abram Recht,'* Tarek Hijal,*®
Mylin A Torres,*® Jeffrey Q Cao,*” Kimberly S Corbin,'® ] Isabelle Choi,'® Wee Yao Koh,**

Jennifer YY Kwan,?%2! [rene Karam,?*?2 Adrian W Chan,?*?? Edward Chow, 2?2 m @
Gustavo N Marta®>**?> Records identified through Records identified through other sources
online databases searching
Background L J
Hypofractionation regimens have gained popularity due to shorter treatment times and potential ¥
benefits in safety and quality of life R 1543
. . . . . . . . Records screened after duplicates removed
This review comprehensively compares conventional fractionation (CF), moderate hypofractionation
(MHF), and ultra-hypofractionation (UHF) R 1362)
Records excluded
A4
Methods B 181
. . . . . . Full text articles assessed for eligibilit
Study Design: Systematic review and meta-analysis of randomised controlled trials (RCTs) sRiy
Data Sources: Ovid MEDLINE, Embase, Cochrane Central, 1986—2023 b 122)
. . Full text articles excluded
Population: 20,237 patients across 35 RCTs D 2T T ——

45 Study in accrual phase or study protocol
3 Insufficient information
7 Wrong study design

Fractionation Regimens: 3 Wrong intervention or disease settings

CF: 50-50.4 Gy over 5—6 weeks 12 Non-English
MHF: 39-43 Gy over 3-5 weeks lﬁ’)
UHF: 26—30 Gy in 5 fractions over 1-5 weeks Studies included in synthesis

Fig 1 | PRISMA diagram of study selection

Outcomes: Acute and late side effects, cosmesis, quality of life, recurrence, and survival
Lee SF, et al. BMJ. 2024
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Randomised controlled trials on radiation dose fractionation - - : :
in breast cancer: systematic review and meta-analysis with Fractionation Schemes in Breast Cancer Radiothera Py
emphasis on side effects and cosmesis Syste matic Review and Meta-Ana |y5i5

1,2,6

Shing Fung Lee,"” Samantha K F Kennedy,> Saverio Caini,* Henry CY Wong,” Pui Lam Yip,

Philip M Poortmans,”® Icro Meattini,”*° Orit Kaidar-Person,*****3 Abram Recht,'* Tarek Hijal,*°

Mylin A Torres,*® Jeffrey Q Cao,'” Kimberly S Corbin,'® ) Isabelle Choi,'® Wee Yao Koh,*?
Findings Jennifer YY Kwan,?%?! Irene Karam,?!?? Adrian W Chan,?*?? Edward Chow,?*??

Gustavo N Marta?>242>

Acute Side Effects:
MHF vs. CF: Reduced grade >2 radiation dermatitis (RR 0.54; P<0.001)
UHF vs. CF: Further reduction in dermatitis risk (RR 0.27; P<0.001)

No of events/total
Study or subgroup MHF CF Risk ratio M-H, Weight Risk ratio M-H,
random (95% C) (V79 random (95% CI)
Cosmetic Outcomes:
. . 0COG trial 9/73 28/73 ¢ 2.6 0.32(0.16t00.63)
MHF associated with better outcomes compared to CF Carotal s oS ‘: 22 06703210140
_ . _ ] ] _ _ BIG 3-07/TROG 07.01 207/777  390/831 638  057(0:49100.65)
UHF showed mixed results; hlgher doses linked to increased risks of fibrosis and Chinese tral 11/365  27/363 26  041(020t0080)
: MD Anderson Cancer Centertrial 50/138  103/149 —— 199  0.52(0.41t00.67)
S h rl n ka ge Italy trial 9/120 25/120 ¢ 2.3 0.36(0.18t00.74)
Iran trial 5/45 9/41 ‘ 1.2 0.51(0.18t01.39)
Germany trial 19/70 30/70 —— 55  0.63(040t01.01)
1 . Total (95% CI) 316/1603 621/1662 - 1000 0.54(0.49t00.61)
O nco I og ICa I O Utco mes. Test for heterogeneity: 1%=0.00; x’=5.52, df=7, P=0.60; I’=0% | | | |
Similar survival and recurrence rates across CF, MHF, and UHF festfor overaleffect <1087, P<0.00 Vw8 Y
M H F Offe rEd d ISea Se-free SU rViva | be N EfItS | NS pECIfI C regl mens ( H R O . 86’ P=O . 03) Fig 4 | Forest plot showing risk ratios for grade 22 acute radiation dermatitis for moderate versus conventional fractionation in breast conserving
treatment trials. Cairo trial used RTOG toxicity criteria for acute radiation dermatitis. CF=conventional fractionation; Cl=confidence interval;
M-H=Mantel-Haenszel; MHF=moderate hypofractionation
Quality of Life:
MHF improved physical well-being and reduced fatigue compared to CF
UHF demonstrated fewer functional declines in short-term follow-ug | Lee SF, et al. BMJ. 2024
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in breast cancer: systematic review and meta-analysis with Fractionation Schemes in Breast Cancer Radiothera Py
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1,2,6

Shing Fung Lee,"” Samantha K F Kennedy,? Saverio Caini,* Henry CY Wong,> Pui Lam Yip,
Philip M Poortmans,”*® Icro Meattini,”"*° Orit Kaidar-Person,***#!3 Abram Recht,'* Tarek Hijal,*’
Mylin A Torres,*® Jeffrey Q Cao,'” Kimberly S Corbin,'® ) Isabelle Choi,'® Wee Yao Koh, "~
Jennifer YY Kwan,?%?! Irene Karam,?!?? Adrian W Chan,?*?? Edward Chow,?:??

Gustavo N Marta?>242>

Conclusions

. . . No of events/total
MHF is a safer. more convenient alternative to Study or subgroup N CF Rk atio W, Weight RiskratioM-H
. . . ) . . random (95% CI) (%))  random (95% CI)
CF, maintaining equivalent oncological outcomes
Beijing trial 14/401  32/409 ¢ 135  045(0.24t00.82)
Egypt trial 6/25 2/22 ' » 3.9 2.64(0.59t0 11.76)
NRSMC trial 13/55 13/53 ¢ 123 0.96(0.49t01.88)
Bikaner trial 3/25 10/25 g 0 5.8 0.30(0.09 t0 0.96)
° ° ° ° ° Assam trial 4/25 9/25 ¢ 6.9 0.44(0.16t0 1.26)
UHF offers similar efficacy, with the potential for & e
o o o India trial 27/47 52/54 —— 234  0.60(0.46t00.77)
further optimisation and longer follow-up to e
. Rohtak trial 9/30 8/30 ¢ 9.9 1.13(0.50t0 2.52)
ESta bI IS h Safety Rajasthan trial 21/50  20/50 —— 171 1.05(0.66t0 1.68)
Total (95% CI) 101/808  158/800 —~—_ 100.0 0.68(0.49t00.93)
Test for heterogeneity: 12=0.10; x=16.32, df=9, P=0.06; 1’=45% ‘ | | |
Test for overall effect: Z=2.40, P=0.02 0.1 0.2 0.1 1 2 5 10
Favours MHF Favours CF

R e C O m m e n d a t i O n S S u p p O rt IVI H F a n d U H F a S Fig 5 | Forest plot showing risk ratios for grade >2 acute radiation dermatitis for moderate versus conventional fractionation in mastectomy trials.

Beijing trial reported incidence of acute radiation dermatitis across grade 1-2 and 3; however, only grade 3 data have been included in this forest
p r ef e r r e d r e gi m e n S i n a p p r O p ri a t e p a t i e n t :f:o|-t| itl)v: ::taelﬁi:e:g;:?;t?“ tHriI:a:l I;eopdo;:::eiE;Ldoefl::st;);noar;z Ifra\de >3 acute radiation dermatitis. CF=conventional fractionation; Cl=confidence interval;
populations

Lee SF, et al. BMJ. 2024
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Table 1
Lung dose constraints.
Organ at Risk Conventional fractionation Moderate hypofractionation Ultra
(2 Gy/fr) (2.6-3.2 Gy/fr) hypofractionation
(5.2 Gy/fr)
Ipsilateral Lung  Breast/chest wall Breast/chest wail Vec:, < 15 Phase [11
MLD < 8 Gy (range 7.9 3DCRT Systematic review Vaoay < 10 % ( Phase Il Trial % [15] Trial
9.4 IMRT) | VMAT treatment)
Viocy < 35 % (acceptable < 40 RTOG 1005 Vivee S 25 % DBCG guidelines and trial
%) [31] protocol (Hypo trial)
Vagy = 50 % (acceptable < 55%)  DBCG guidelines and trial Vecy < 35 % (acceptable « RTOG 1005
18 protocal (Hypo trial) 40 %)
Vooe:y < 29% DBCG gudelines, RTOG 1304, Vacy < 50 % (acceptable <« T'nial protocol (Hypo trial)
Alliance A221505 55 %)
Breast/chest wall and RIN SKAGEN rtricl MLD < 10-16Gy (29 Phase Il Trial
VMAT treatment)
Vaocy < 35 % [ 2! Alliance A221505 Breast/chest wall and RLN RTOG 1304
Vieo, < 65 % DBCG guidelines Vieow < 35 % SKAGEN trial
\'3,(;-,- < 75 % SKAGEN mial Viveey < 35% |
MLD < 18 Gy [ 25 59] (range 141  Systematic review
MRT-20 3DCRT) [ X
Contralateral Breast/chest wall Breast/chest wall Not available
Lung Vooy < 10% (acceptable < 15%) QUANTEC, RTOG 1005, RTOG Vacy < 10 9% (acceptable < ASTRO guidelines, RTOG
21,31,36,31 1304, Alliance A221505 15 %) : 1005
Breast/chest wall and RIN RTOG 1304 Breast/chest wall and RLN Alliance A221505
Vege < 15 % | Vascgy < 10 % (acceptable <
15 %)
Lungs Breast/chest wall Systernatic review Not available Not available

MLD < 6 Gy [

MLD: mean lung dose; 3DCRT: three-dimensional conformal radiotherapy: IMRT: Intensity-modulated radiotherapy; RLN: regional lymph nodes. Doses reported for

hypofractionation (moderate or ultra) are not EQD2 if not specified.

30-31 GENNAIO 2025
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Table 2
Heart and cardiac substructure dose constraints.
Organ at Conventional fractionation Moderate hypofractionation Ultra hypofractionation
risk (2 Gy/fr) (2.6.3.2 Gy/fr) (5.2 Gy/fr)
Heart Breast/chest wall Original scientific article, tmial protocol Breast/chest Original scientific article, tnal Vygy < 5% (3DCRT) Original
(RTOGI005) wail protoced (RTOG1005) scientific article
Vaouy < 5% [31.6] Vizay < 5% Viscy <30%
: (3DCRT) .
Vaocy < 1% [6] Original scientific article, DEGRO Ve < 1% Not available for
guidelines, trial protocal (RTOG1005) 61 IMRT and VMAT
D, 25 Gy* Do < 3.2Gy
(optimal) ‘
Do < 4Gy
Breast/chest wall and Orivinal scientific article, trial protocol Breast /chest Orwginal scientific armick
RIN (RTOG 1304) wall and RLN
Vaocy < 10 % [¢
Vaocy < 5% [6] Vizy < 10%
Daesa < S Gy [ 5 Vaoey < 5%
*With DIBH '
LADCA Dmax < 20 Gy (& DEGRO guidelines, Original scientific Do < 17 Gy Original scientific article
Dmax < 45 Gy* 54| article, Trial protocol (Hypo trial) |
Dmean < 10 Gy
V30Gy < 2% [2¢
VAOGy < 1T % [ 2¢

* End-point: cardiac death; as, however, LAD related and muscle
related toxicity cannot yet reliably be separated, as the dimension
of both muscle and LAD is small, and as positioning of the anterior
heart is not perfect, it seems peudent to keep maximum dose to the
anterior beart — thus also dose to the LAD - in any case « 30 Gy,
in line with the published recommendations for anterior heart
also reported in this table

Lv Doesa < 3 Gy 15 Original scientific articles, Trial protocol
D < 4.5 Gy [57 (Hypo trial)
Vagy < 17 % [55
Vasgy < 5% [2

LADCA: Left Anterior Descendent Coronary artery; LV: Left Ventricle; 3DCRT: three-dimensional conformal radiotherapy; IMRT: Intensity-modulated radiotherapy;
VMAT: volumetric-modulated arc therapy; Dmax: Maximum dose; Dmean: Mean dose; RT: radiation-therapy. Doses reported for hypofractionation (moderate or ultra)
are not EQD2 if not specified.

De Rose F. et al. Radiotherapy and Oncology. 2024
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Table 4
Dose constraints for other OAHRs routinely involved in breast locoregional
reatment.
Organ at Conventional Moderate Ultra
risk fractionation hypofractionation hypofractionation
(2Gy /fr) (2.6-2.0 Gy/fr) (5.2 Gy/fr)
Tﬂh‘l& 3 BErachial Dmax < 54 Gy Dmnax 46.25 Gy Mot available
Plexus |
Contralateral Breast dose constraints. Vangy < 13 5cm’
Vangy < 0% [8t
Organ at risk Conventional Moderate Ultra Humeral  ALARA ALARA Not available
- - ] ] ] ] Elﬂd
fractionation hypofactionation by pofractonation Esophagne Dmean <11 Gy,  Vamo, < 20% and Nt availabie
(2 Gy/ir) (2.6-3.2 Gy/fr) (5.2 Gy /fr) i ... A
-'I':'I.']llﬂ".'l'l. contoured *{when comtoured
Contralateral ALARA ALARA Mot availalde along the entire  from the lower border
length) level of the cricodd
BI.'EH': 1 cartilage 1o the lower
D, <1.86 Gy Do, <144 Gy (RN e . S
. . {when comtoumred
I:]:I'H[ :I I .I. E From the superior
N o % [ B ¥ Gy (BN = bix Ehe inferior
1% ¥ LiF - { ) border of the
[]:I.H[ ! ] suprsclavicukar
' FTV)
Vagy < 10 % Dypan < 3 Gy Liver Dimean < 3 Gy Diemean < 3 Gy(left Nat available
=1 (beft breast) [9 breast)
Dmean < 4 Gy 5
| —— R (right breast) [3 Dwmnean < 4 Gy
A (right breasz) [9
a2 Thyroid Voo, = S50% [9 Dmean < 21 Gy [9 Mot available
Dmean < 21 Gy
ALAHRA: As Low As Reasonably Achievable; D . mean dose; D .. Maximum ChestWall D2c<52Gy  Due<52Gymms Mot available
dose; D jee: Dose to 0.1 oo of volume; RNIL: regional nodes irradiation; Doses Spinal Dmax < 456Gy Demax < 37.8 Gy Mat available
. . . . Cord [optimal] (95 (optimal) [©
reparted for hypofractionation (moderate or ultra) are not EQD2 if not specified. Daar <5 Gy aum < 420Gy
(mamdatary] [9 (mandatory)

ALARA: As Low As Reasonably Achievable; D, ... mean dose; D, Maximum
dose; Doses reported for hypofractionation (moderate or ultra) are not EQD2 if
not specified.

De Rose F. et al. Radiotherapy and Oncology. 2024
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Thank you to my colleagues!!!
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Thank you for the attention
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