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;Por queé
tratamos?

Varios objetivos
dependiendo de la
etapa tumoral.



3° Sobrevida Cdncer

1° Control Local i
Especifica

2° Sobrevida libre de
enfermedad

4° Sobrevida global
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* Radioterapia adyuvante luego de
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Cancer Infiltrante de

Mayor Riesgo

Any first recurrence (%)

* Radioterapia adyuvante luego de
cirugia conservadora disminuye
riesgo de recidiva local, mortalidad

por cancer y generdl|
(Lancet 2011; 378: 1707-16)
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Irradiacion Regional .,

40 15-year offi (11.01050)
RR 0-50 [ o84 to 0.96) = 35.4%
Log-rank p=0-0022

* Estudios post 1989 disminuye
recurrencias, mortalidad por
cancer y la mortalidad por

Arry death (%)

cualguier causa
(Lancet 2023; 402: 1991-2003 )

10 15

Any death rates (% per year [deaths perwoman- years]) and log- rank analyse



Irradiacion Regional

N+ o incluso en
algunos casos de

N- de alto riesgo
(tumor centrales
y/0 mediales)

(NEJM 2015; 373: 307-16)

Regional Mo regional  Gain from
radiotherapy  radiotherapy regional
radiotherapy

Any recurrence

pND 19:0% 21.3%
pi1-3 25:-6% 38.5% T

PiA+ A6 B 51-1% 4-3%
Breast cancer mortality ®

pHO 1094 12-5%
ph1-3 20:3% 23-0% 2:7%
phd+ 40-5% 45.0%, 4:5%

Data are 15-year cumulative risks. The overall rate ratios (RRs) for any recurreice
{RR=0:88; higure ) 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),
phO=pathologically node negative. pNi-3kone to three involved axillary lymph
niciches, phi4 s = four or more invebved axillary kmph nodes,

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

(Lancet 2023; 402: 1991-2003)
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Control Respiratorio

._..__--' wm,

Tecnica existe hace 20 anos con lenta
implementacion. Se basa en:

-Superficie (RPM)

-Espirometria (ABC)

Visualizar el objetivo: feedback por video.
(Radiotherapy and Oncology 2023;185)
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Consiste: lograr inspiracion profunda
= = comoda vy reproducible para CT y
Control Respiratorio i, o
Obijetivo: disminuir dosis cardiaca y pulmon
(Radiotherapy and Oncology 2023;185)

(Acta Oncol 2011; 50(1);42)



Consiste: lograr inspiracion profunda
comoda y reproducible para CT y

Control Respiratorio  ameno

Objetivo: disminuir dosis cardiaca y pulmon

(Radiotherapy and Oncology 2023;185)

(Pract Radiat Oncol 2017; 7(2), 80)



Control Respiratorio

Weight IV, Random, 95% C| Year

34%
4.3%
33%
4.3%
4.2%
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3.7%
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I7%
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100.0%:

Dosis Cardiaca: 50%

Std, Mean Difference

-1.12 [-1.85, -0.39)
-1.87 [-2.19, -1.55)
-2.21 [-3.01, 1,41
0,85 [-1.17, -0.54]
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(Breast Cancer 2020; 27(2):299-307)
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Acortar
Tratamientos -

B semonas

Convencionol+ boost

Hipofraccionamiento -

a D[Sminuir fDXiCidUd Hippofs Modarada + boost
* Disminuir costos

o Pdacientes Hipafy Moderado +/- boost integrada ‘
o Instituciones / ]DCIiS D
0

« Aumentar “capacidad” para tratamiento FFo APBI

1 2 3 4 5 B 7



Acortar Tratamientos:
Cronologia

®

Hipofraccionamiento
Moderado

2012

Irradiacion Parcical

2015

Esquemas
Ultrahipofraccionados

2020

Boost Integrado

2022



Hipofraccionamiento Moderado

Ontario
42.5 Gy en 16 fracciones

o Start B o China
40 Gy en 15 fracciones 43.5 Gy en 15 fracciones

DBCG Hypo
o 40 Gy en 15 fracciones




Hipofx Moderado:

START B

B

Hazard ratio {95% C1)

40 Gy wa S0 Gy

| Breas shrinkage
Breast indheation
Breast cedemia
Telangiectasia
Showbder stiffress

-

Arm sederna

Figure 3: Late normal tissoe effect
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L g
Fanodsrs 50 Gy

03 05 1.0

In START-A (A} ancd START-B (B). Assessed as moderate or marked by

phiysicians.

E. Randomizado mostro hipofx moderado

en 15 fracciones fue no inferior en:

-toxicidad tardia (menos efectos)
-RL, RLR, MD, SVLE, SVG
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E. Randomizado mostro hipofx moderado

Hipofx MOderado'.' en 15 fracciones fue no inferior en:
-induracion, edema, cosmesis, satisfaccion
DBCG Hypo RLR, SVG

30 - — B0 Gy/25 i [ —— 50 Gy/25 fr

HR, 0,75 (95% Cl, 0.55 1o 1.01) — 40 Gy/15 fr HR, 0.90 (95% CI, 0.51 to 1.59) e A0 G/ 15 fr
RD, —0.3% {95% CI, -2.3% to 1.7%)

RD, -2.7% {95% Cl, ~5.68% to 0.2%)
25 5

20

154

10 -

Locoregional Recurrence
Cumulative Incidence (%, 95% CI)

Induration Grade 2-3
Cumulative Incidence (%, 95% Cl)




Hipofx Moderado Nodal:

China

Conventional
fractionated
radiotherapy
group (n=409)

Hypofractionated
radiotherapy

group (n=401)

Acute toxicity

Skin toxicity
-_. de 1-2

D,
Grade 1
Grade 2
Grade 3

357 (87%)
32 (8%)

62 (15%)
7 (2%)

351 (89%)
14 (3%)

61 (15%)
14 (3%)

Locoregional recurrence (%)

E. Randomizado mostro hipofx moderado
post MT con 43.5 en15 fracciones con RT
nodal fue no inferior en:

-toxicidad con menos radiodermitis

-RL, SVG

30 —— Conventional fractionated radiotherapy group (2
—— Hypofractionated radiotherapy group (31 events]

HR 1-10 (90% Cl 0-72-1-69)

Non-inferiority test p<0-0001
204

10~ T’:

0 T T T
0 2 4 b
Time since randomisation (vears)



Esquemas Ultrahipofraccionados

Fast HYPORT

5 fracciones en 5 semanas 26 Gy/5 fx en 1 semana (boost int)

o Fast Forward o FF Nodal
26 Gy/5 fxen 1 semana 26 Gy/5 fx en 1 semana




Ultrahipofraccionados:
FAST FORWARD
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E. Randomizado mostro E. Ulfrahipofx con
RT nodal con 26 Gy en 5 fx no fue inferior:

Ultrahipofraccionados:
FAST FORW ARD noddl

-linfedema
-otros eventos adversos
Reportados por el medico

Table 27: Clinician-assessed radiotherapy-related adverse effects in Nodal Sub-Study: 1-3
years’ follow-up for 40 Gy vs 26 Gy (all randomised patients)

Year 1 Year 2 Year 3
40 Gy 26 Gy 40 Gy 26 Gy 40 Gy 26 Gy
N=166 (%) | N=169 (%) | N=166 (%) | N=159 (%) | N=135(%) | N=134 (%)

Arm lymphoedema
No 149 (93) 147 (89) 147 (92) 138 (89) 119 (92) 108 (88)
Yes 11(7) 19 (11) 13 (8) 17 (11) 11 (B) 15(12)
Ipsilateral 11 19 13 17 11 15
side
Missing 6 3 6 4 5 11
Breast lymphoedema
No 147 (92) 141 (85) 153 (96) 137 (89) 126 (96) 113 (90)
Yes 12 (8) 24 (15) 7(4) 17 (11) 5(4) 12 (10)




E. Randomizado mostro E. Ultrahipofx con

Ul*rqhiPOfquCionqdos= HT nodal con 26 Gy en 5 fx no fue inferior:
FAST FORWARD nodal  [27% . ........

Reportados por pacientes

Table 25: Patient-reported effects in breast / chest wall: baseline to 24 months for 40 G

Sub-Study
Breast / Baseline 3 months 24 months
chest wall 40 Gy 26 Gy 40 Gy 26 Gy 40 Gy 26 Gy
effect N=180 (%) N=181 (%) N=141 (%) N=153 (%) N=127 (%) N=135 (%)
Pain in area of affected breast (EORTC QLQ-BR23)
Not at all 88 (49) 77 (42) 38 (27) 41 (27) 61 (48) 56 (42)
A little 80 (44) 87 (48) 75 (53) 83 (54) 50 (39) 58 (43)
Quite a bit 9 (5) 12 (7) 21 (15) 22 (14) 12 (9) 14 (10)
Very much | 3(2) 5(3) 7 (5) 7 (5) 4 (3) 6 (5)
Missing 0 0 0 0 0 1
Swelling in area of affected breast (EORTC QLQ-BR23)
Not at all 123 (69) 118 (65) 98 (70) 92 (60) 98 (78) 103 (77)
A little 42 (24) 51 (28) 31 (22) 37 (24) 27 (21) 23 (17)
Quite a bit 10 (5) 6 (3) 10 (7) 17 (11) 1(1) 4 (3)
Very much 3(2) 5 (3) 2(1) 7 (5) 0 4 (3)
Missing 2 0 0 0 1 1




Boost Integrado

RTOG 1005
40 / 48 Gy en 3 semanas

o IMPORT HIGH o HYPORT
36 /40 /48 Gy en 3 semanas 26/ 30 Gy en 1 semana




Boost Int. en 15 Fx:
Import High

events®

incidence of moderate or marked events

(%, 95% Cl)t

By 3 years

By 5 years

Any adverse event in the breast®*

Control group
Test group 1

Test group 2
Breast distortion
Control group
Test group 1

Test group 2
Breast shrinkage
Conbrol group
Test group 1

2831817 (34-6%)

2717836 (32-4%)
302/834 (36-2%)

126/814 (15.5%)
108/834 (12.9%)
140/833 (16-8%)

145/813 (17-8%)
143/834 (171%)

23.5% (20-7-26.7)
20-8% (18.2-23.8)
25-8% (23-0-29-0)

8.6% (6-8-10:8)
8:-4% (6:/-105)
10-3% (8-3-12-6)

9-4% (7-5-11-6)
8.9% (7-1-11-0)

331% (29-8-36.7)

2949% (26-8-33-3)
34-5% (31-2-38-0)

13-8% (11-5-16-6)
12:2% (10-1~14-8)
157% (13-3-18.5)

157% (13-2-18.6)
15:2% (12-8-18-0)

Risk of IBTR (%)

- risk

E. Randomizado mostrd boost integrado
hasta 48 Gy en 15 fx no fue inferior;
-induracion moderada/marcada
-Recurrencias mama ipsilateral

L]
-
Pt
L
=
=

Time since randomisation (years)



BOOS'I' In'l'. en 5 Fx: E. Randomizado de 5 fracciones en RT

nodal permitio SIB mostrando en ellas:

HYPORT -al menos mismo resultado que SIB en 15fx

-ningun evento G3 y muy pocos G2

Enl AT Tl Witk 6 Week 81012 Wook 121623 End AT Til Woek 6 WeakB1012  Wesk 12 1023
Week of Assessment after End of RT

el KN Bl KRR

Fig. 3. Prevalence of radiation dermatitis in entire and SIR population at different dime points.
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Menos volumen mama - Menos RT nodal

APBI luego de QTneo




Irradiacion Parcial
de Mama




Excelentes resultados al comparar con

Irradiacion Parcial: ]
Rundomizados * Importancia de seleccion, tecnicay

fraccionamiento

| Randomizados F-up ‘ n  TécnicaRT

RAPID 86 2135 WBI: 50 Gy/25 Fx, 42.5 GY/16 Fx +/- 10 Gy

afios |

APBI: 38.5 ﬁy{lﬂ'Fx BID (3D)

INDIA 5 133 | WBI: 40 Gy/16 Fx +/- boast 5
| | APBI: 34 Gy/10 Fx BID (30)

BARCELONA | 102 | WBI 48 Gy/24 Fx +/- boost 10 Gy/S Fx
APBI: 37.5 Gw'lﬂ' Fx BID fED]

RTOG 0413 10 4216 WBI: 50 Gy/25 Fx +/- boost
APBI: 30C 38.5 Gy/10 Fx BID o BT 34 Gy

@
E
UKIMPORTLOW 5 | 2018  WBI: 40 Gy/15 Fx, 36/40 / 15 Fx &
L]

I i | PBI: 40 Gy/15 Fx (IMRT)

| _ |
FLORENCIA |20 | 520 | WBI: 50 Gy/25 Fx + 10 Gy boost .
APBI: 30 Gy/5 Fx (IMRT) |

DANES | 7.6 | BG5S | WBI 40 Gy/15 Fx |
| APBI: 40 Gy/15 Fx ia:




Treatment Allocated  Allacated RISH ramo
Study nama Lan poie WEBI PRI Wel
(a) External beam without CT planni i
Manchaster {1653 SUISE 2655 —J
Yarkshire BOG [2005) BN g 0B 4o ——————— . =
61 30/ '
= {a) Subtotal 437 445
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() External beam with CT planning ]
Barcelona (2021) il 51 115 E -
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HEABF B30 (2018 et b FUGDED TR0 -.- \
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IMPORT LEY (2013) pia e B e — e
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DECG PRI (2022) iyl 10431 LY o
1560 123 :
B @suoa 4652 4610 —— | 1.25 (0.99-1.58)
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410/ 230/ :
Total 8222 8120 el 1.72 (1.46-2.02)
(5.0%)  (2.8%) i .yl
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Heterogeneity between 4 subtotals: ¢y = 19.6; p=0.0002

Heterogeneity within subtotals: xi,'n =6Y, pu0.75
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Irradiacion
Parcial:
Teéecnica

Meta-andlisis: técnica importa
(IJROBP 2023; 115(1): 60-72)



7B Irradiacion Parcial:
e {/3| Seleccion de
Pacientes

characteristics

[ Early-Stage Invasive Breast ]

[ f ) Guia actudlizada ASTRO
(Practical Radiation Oncology 2024; 14:112-132)

Invasive: Invasive: Invasive:
Grade 1-2, Grade 3, HERZ pasitive not receiving HERZ-targeted
ER positive, age =40y ER negative or therapy,* VI, * lobular,* positive lymph
& TiND T2NG =3 em nedes, positive surgical margins, ¥

I e | BRCALZ mutation or age <4y
[

-

Low-intermediate Grade 3 or Positive surgical margins, 1
grade, age =40y & plis >2 - =3 cm BROAL/Z mutation or
pTis =2 cm agpe =40y




Irradiacion Parcial: Fraccionamiento

Strength of Quality of

B Reconumpidationg Recommendation  Evidence (refs)

1. For patients with early-stage invasive breast cancer or DCIS receiving external beam PBI,

3000 <Gy in 5 once daily fractions delivered on nenconsecutive days within 2 weeks is Strong M'::'if?m
recommended. ¢

2. For patients with early-stage invasive breast cancer or DXCIS receiving external beam PBI, . Moderate
4005 <Gy in 15 once daily fractions over 3 weeks is recommended. Strong ?

3. For patients with carly-stage invasive breast cancer or DCIS receiving PBI with HDR
brachytherapy, 3010 ¢Gy in 7 fractions, 3200 cGy in 8 fractions, 3400 cGy in 10 fractions
delivered twice daily or 5000 Gy with 160-180 ¢Gy/hour PDR is recommended. SHong Mu;icnmtﬂ

w1

Implementation remark: Single-entry PBI trials used 3400 c¢Gy in 10 fractions delivered
twice daily.

Abbreviations: DCIS = ductal carcinoma in situ; HDR = high-dose-rate; KQ = key question; PBI = partial breast irradiation; PDR = pulsed-dose-rate,

Guig actualizada ASTRO
{(Practical Radiation Oncology
2024: 14:112-132)



De-escalar RT noddadl
post QTheo con pCR
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NSABP B51/RTOG 1304

cT1-3, N1, MO
Positive nodes
on FNA or core

?

Negative axillary
SN Bx or ALND

Stratify: Mastectomy v lumpectomy
ER or PR status
HERZ2 status
Adjuvant chemotherapy
Breast pCR
Random assignment
PMRT No PMRT Complet

Breast + nodal RT WBRT only +n

De-escalar RT Nodal
post QTheo con pCR

;Realmente necesitan la RT nodal
estas pacientes de bajo riesgo con

respuesta completa a QTheo?



De-escalar RT Nodal
post QTneo con pCR

Invasive BC Recurrence-Free %
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De-escalar RT Nodal
post QTheo con pCR

Disease-free Survival (DFS)

T —

h__‘_“‘—'--—-.....___
E
&
=
@ a4 Treatment
; | R e 1 e e
oy No RNI r
40 # Events =
§ —___ RNI b d = oh o
& i 1.06 {0.79, 1.44)
8 .| HR {95%Cl), p-v p=0.69
5-Year Estimate.  B8.5% B8.3%
o T T T T T ¥ T T
o 10 20 a0 40 50 a0 70
Maonths Troo randomization
o B EN = (23] -] E] Hi
Rl ; i e s i

Overall Survival (OS)

1.0
i 08
g
g ng4  Treatment
@ BT RGO
= Mo RNI - -
i 0.4 # Evenis 45 49
8 s 1.12 (0.75. 1.68)
- HR (95%CH), pv A p'="n Vo
5-Year Estimate B4.0% 93.6%
0.0y v : v ! : —— .
i3 1 0 30 40 50 s T
Monthe from randcmization
Mo RME & ] i dak e




De-escalar RT Nodal post QTneo con pCR

ik | No RNI (%) RNI (%)

Grade 0-1 58.0 37.2
Grade 2 35.4 52.3
Grade 4 0.1 0.5

Radiation Dermatitis S "
(Grade 3) 3.3% 5.7%
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Como seleccionamos a las
candidatas a omision

Clinica
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Omision en CDIS:
RTOG 9804

Muijeres consideradas "good risk”:

25 — OBS
— T
F= 0007 [two-sided Gray's test]

200+
Mo, of Patients  Events  15-Year Estimate (35% CI) HA [35% CIj

: T 38 165 1% 10.8 10 20,2 AL
_c D | S Uﬂ IfOCCﬂ 212 14 TA% 4010 11.5) .36 1020 1o LEEH
-<2.5¢cm
-GN1/2

-Mdrgenes 3 mm

Ipsilateral Breast Recurrence (%)

Randomizadas a;
-Observacion +/- TMX

L] 1 2 3 4 ] & I H a Mmoo 12 13 14 16

B =T Nis. ol risk: Time Since Random Assignment {years)
DRSS 7 312 09 2480 X i 254 | 231 217 208 132 189 1449 118 B
RT 212 3. M5 259 M @ 266 247 240 G- x0E ™ 171 154 123 bl

(JCO 2021; 39(32): 3574-83)



DCISion RT

10-Year IBC risk, %

50

L]

Plataforma gendmica que logra separar o

pacientes en riesgo bajo y alto.

Los pacientes de riesgo bajo podrian considerarse
(Clin Cancer Res 2018; 24(23); 5895

para omision.

Low risk
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DCISion RT

DCISionRT® Score Results

Plataforma gendmica que logra separar a

pacientes en riesgo bdjo y alto.

Los pacientes de riesgo bajo podrian considerarse

para omision.

10 Year Total Risk (0CIS + lnvasive)
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Omision en Etapa Temprana

PRIME I
o Kunkler, NEJM 2023

LUMINA
Whelan, NEJM 2023

o IDEA
Jagsi, JCO 2023




Omision en Etapa
TempranA: PRIME |l

+ Estudio randomizado de omision de RT en
cancer infiltrante de bajo riesgo:
o =65 anos
o fu<3cm
o [N-
o RH+
(N Engl J Med 2023; 388: 585-94)

1326 Patients uridessent randomization ‘

B5E Were assigned to radiotheapy

'

BER Wera stsigned 1o na radistherapy

A Local Recurrence~free Survival

Local Recurrence—free Survival

Incidence of Local Recurrence
(95% Cl)
Syr 10yr
percent

No Radiotherapy 4.8 (3.1-6.4)# 95 (65-12.3)
Radiotherapy 0.7 (0.0-1.3)\_ 0.9 (041.7)
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m = 4
OI I lISIon en E+qpq —— ER-high, radiotherapy —— ER-high, no radiotherapy

-~ ER-low, radiotherapy -~ - ER-low, no radiotherapy
TempranA: PRIME I Icidence of Loca Recurrence
{25% CI)
ayr 10 yr
percent
ER-high, Radiotherapy 0.7 (0.0-1.5) 1.0 (0.1-1.9)

ER-high, No Radiotherapy 3.9 (2.3-56) 8.6 (5.7-11.4)

* Anadlisis de subgrupos ER-low, Radiotherapy 0.0 b
o Beneficio de RT es mayor en RE < 50% ER-ioe, No Radiobnerpy 127 (=21, B‘g}

1y

o RE alto tienen casi 10% falla a 10 afos 'E S ‘
sin RT 3 gk 0 TR Ml m e s
» Factores clinicos no son buenos para u% e
seleccionar a pacientes para omision = & i
(N Engl J Med 2023: 388: 585-94) .
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Freedom From Recurrence Estimates
With Mo. of Subjects ot Risk
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Omision en Etapa
TempranA: IDEA

(] Clin Oncol 2023: 42:390-398)

En base a la clinica podemos seleccionar
a pacientes >65 anos de riesgo no muy
alto

Evaluar firma gendmica para
seleccionar omision RT en muijeres
postmenopausicas 50 - 69 anos:

* TINO

* RE+, RP+ HER2-

* Oncotype Dx <18



_-._-_e De-escalar Tratamiento

TABLE 3. Trials Evaluating De-Escalation in Low-Risk Breast Cancer

Chaian'tgristic IBEA LLIRAIM A, PRECISION PRIMETIME E}(F“E_:!T Matural — EUROPA, : DEBRA
Design Single anm Single anm- Single arm ‘Single am Randomized Randomized Randomized Bandomized
Years 20153018 20132007 2016-present VT2 201 T-present 201 8-present 2 1present o 20 present
Actrual goal 200 __ 5 672 2400 1,167 G926 926 1670
Ane, years =h0-=60 =56 =50-<75 =6 =50 =60 =70 25070
T stage B pTl 3 Pl pTl BTl pri : pTl pTl
M stage PG, pHO(IHC+) G O, pRO{IHC +) phO phE, pHO(HC+) P chO, pNO, phO{IHG+) pHO
Grade: Any J= 1:2 12 12 L Any if £1 ¢m 1-2 4 >1 em Any
Biologic criteria Oncotype IHC Patd-50 HC Far-50 IHC IHC Oncotype
Score <18 ER =1% Low risk ER/PR+ Lurninal A ER =10% ER/PR =10% Sode =18
IHG PR =20% [HC HERZ - ROR =G0 HERZ- HER?— IHC
ER/PR+ HERZ- ER/PR =10% IHC4+C KigT =20% ER/PR =1%
HER2— ; Kib7 =13.25% HERZ— Wery low I HER2-
Trial arms ET ET ET ET ET vET + RT ET vET + APBI ETvarsl )€ ET vET + AT

Abbreviations: APBI, Accelerated Partial Breast Radiation; DEBRA, De-Escalation of Breast Radiation: ET, endocrine therapy; EURDPA, Exclusive Endocrine Therapy or Radiation Therapy; EXPERT,
Examining Personalized Radiation Therapy; HERZ, human epidermal growth factor receptor 2; 1DEA, Individualized Decisions for Endocrine Therapy Alone; LUMINA, Luminal A Matural, RT Natural
Trial; PRECISION, Profiling Early Breast Cancer for Radiotherapy Omission; PRIMETIME, Postoperative Avoidance of Radiotherapy; RT, radiation therapy.

() Clin Oncol 2023: 42:390-398)



CASO CLINICO

Mujer 30 anos
DG: CDI mama izquierda
cT2NOMO LB HER2

QTneo + Phesgo

MP1ZQ + GC: tu 8 mm (yp TTNOMO)
TDMI1

PLAN: RT 26 Gy 5 fracciones a mama
izquierda + boost




CASO CLINICO







CASO CLINICO




Resumiendo

* Novedades mds relevantes en RT siguen orientadas
a disminuir toxicidad:

o Menos volumen: APBI y de-escalar RT regional
en pCR

o Menos fracciones: Hipofx moderado y ultra y
SBRT

o Uso de plataformas gendmicas para omision

o Control Respiratorio / IMRT / VMAT
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