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Increasing the value of radiotherapy in breast cancer

Radiotherapy plays an important role in breast cancer
management. After breast-conserving surgery, radio-
therapy reduces the probability of recurrence and
improves overall survival.” Adjuvant whole-breast
irradiation (WBI) was previously delivered in daily
treatments, given over 5-6 weeks. These treatments,
coupled with other multidisciplinary advances such
as increasing the use of systemic therapy, yielded
outstanding outcomes.

With these excellent cutcomes, attention turned
towards increasing the value, defined as achieving the
best outcome at the lowest possible cost, of radio-
therapy treatments by decreasing treatment toxicity,
impraoving convenience, and reducing cost. A strategy to
produce greater value of treatment is hypofractionation,

are reported. In this well-designed trial, patients were
randomly assigned to a single fraction of radiotherapy
delivered during their surgery versus 5 weeks of WEI
Unfortunately, the primary endpoint of the study was
not met, with the ipsilateral breast recurrence rate being
four-times higher in the intraoperative group than in the
5-week WBI treatment group (15-year rates of 12.6%
in the intraoperative group vs 2:4% in the WBI group).
One takeaway of the study is the remarkably low 15-year
recurrence rate in both groups, and an exceptionally low
rate with WBI treatment. The authors also report that
patients with well-differentiated, luminal A molecular
subtype disease with a tumour measuring less than 1cm
had the lowest recurrence rates, and that there was no
difference in recurrence by treatment in this low-risk

Risultato clinico
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= Hypofractionated Versus Standard Fractionate( =&
= Radiotherapy in Patients With Early Breast

= Cancer or Ductal Carcinoma In Situ in

a Randomized Phase Ill Trial: The DBCG
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State of the art - Invasive - BC Surgery

Fractionation

LOCOREGIONAL TREATMENT OF cT1-3, cNO or cN+, M0 DISEASE:?
BREAST-CONSERVING SURGERY (BCS) FOLLOWED BY RT

RT AFTER COMPLETION OF BCS AND AXILLARY STAGING

WBRT = boost" to tumor bed, and consider comprehensive regional nodal
irradiation (RNI) in patients with central/medial tumors, pT3 tumors, or pT2 tumors
with one of the following high-risk features: grade 3, extensive lymphovascular

Negative invasion [LVI], or ER-negative.

— |or
axillary nodes Consideration of APBI in selected low-risk patients."°
or
Consider omitting breast irradiation in patients 270 y of age with
ER-positive, cNO, pT1 tumors who receive adjuvant endocrine therapy (category 1) A P B I
WBRT * boost (use of
Yes to comprehensive RNI with or
Meets ALL of the following all —|without intentional inclusion of
criteria: axilla is at the discretion of the
:Lcu:rsi‘:;tlhaxilla 1-3 positive « cT1-T2, cNO radiation oncologist) (category 1)
oo gin ry axillary nodes ~ |" No preoperative chemotherapy
ging .., + 1-2 positive sentinel lymph WBRT with inclusion of any
(category 1) node (SLNs) portion of the undissected axilla
+ WBRT planned No — |atrisk * boost" to tumor bed 7
(category 1). Stronqu consider
comprehensive RNL

24 positive™ _o|WBRT* boost" to tumor bed (category 1) + comprehensive RNI with
axillary nodes inclusion of any portion of the undissected axilla at risk (category 1)
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Incidental axillary dose delivery to axillary lymph node levels I-Ill by
different techniques of whole-breast irradiation: a systematic literature
review
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Review Article

Breast Care
Breast Care 2020/15:128-135
DO 10.1159/000507040

An Update on Regional Nodal Irradiation:
Indication, Target Volume Delineation, and
Radiotherapy Techniques

Marciana Nona Duma

Department of Radiotherapy and Radiation Oncology, University Hospital of the Friedrich Schiller University, Jena,
Germany
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Review Article
Breast Care
i prreis Escluso da St.Gallen come quesito
specifico
St. Gallen/Vienna 2021: A Brief Summary of \_ )

the Consensus Discussion on Customizing
Therapies for Women with Early Breast Cancer

4 A

The panel showed uncertainty when asked whether radiotherapy can replace surgery (when 2 of 3 nodes
are positive — 38%; 1 out of 3 positive — 52%), demonstrating some movement in this area. However, Philip
Poortmans warned specifically against “sloppy” radiotherapy extensions (“high tangents”) since this would

give away modern technological achievements (better tailoring) of contemporary radiotherapy.

The panel was much more inclined to allow axillary radiotherapy instead of ALND in initially clinically
negative axilla in patients without macroscopic nodal involvement (1 of 3 SLN with micrometastasis: 72%; 1
of 3 SLN with ITCs: 88%).
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JNCIJ Natl Cancer Inst (2021) 113(10): djab113

doi: 10.1093/jnel/djab113
First published online July 28, 2021
OXFORD Article

Side Effects 15 Years After Lymph Node Irradiation in Breast Cancer:
Randomized EORTC Trial 22922/10925

Philip M. Poortmans (3, MD, PhD J12* Henk Struikmans . MD, PhD,* Peter De Brouwer, MD,*

Caroline Weltens (), MD, PhD,® Catherine Fortpied, MSe,® Carine Kirkove, MD,” Volker Budach, MD,® Karine
Peignaux-Casasnovas, MD,? Femke van der Leij, MD, PhD,* Ernest Vonk ®. MD,** Mariacarla Valli, MD,*?
Geertjan vanTienhoven, MD, PhD,"* Nicola Weidner, MD,** Georges Noel, MD, PhD,'* Matthias Guckenberger ®.
MD,"® Eveline Koiter, MD," Erik vanLimbergen, MD, PhD,* Antoine Engelen, MD,* Alain Fourquet, MD,*®

Harry Bartelink, MD, PhD * for the EORTC Radiation Oncology and Breast Cancer Groups

P. M. Poortmans et al.

1363

Table 1. Cumnulative incidence rates at 15years of late side effects for all patients in the per-protocol population according to the allocated

treatment and laterality
Treatment
Mo [M-MS [n=1944) IM-MS {n=1922)
Late side effect Rate (95% CI), % Rate (95% CI), % P
Clinical evidence of lung fibrosis 29221038 Rl 4Toey <001
Clinical evidence of cardiac fibrosis 1107t l7) 19(13t0 26) 07
Right-sided breast cancer 06 (0210 13) 19(11t03.1) o
Left-sided breast cancer 16(09to 2.6) 12(11t0 29
Any evidence of cardiac diseases 9.4(8.0 to 10.8) 111 (9680 12.7) s
Right-sided breast cancer 83(65t010.3) 1038 (8810 13.1) 0t
Left-sided breast cancer 105 (8510 12.7) 113 (9.2t0 13.6)

“Two-sided Gray test. €I - confidence interval; IM-MS — internal mammary-medial supraclavicular irradiation.

“Two-sided P value for treatment effect, obtained using a Fine and Gray model adjusted for left and right side. Test of treatment by left- and right-side interaction: 2-

sided P value = 33 and .35 for cardiac Bbrosis and cardiac diseases, respectively.
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Developing and evaluating communication
strategies to support informed decisions and
practice based on evidence (DECIDE): protocol
and preliminary results
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Hypofractionated Versus Standard Fractionate( &
Radiotherapy in Patients With Early Breast

Cancer or Ductal Carcinoma In Situ in

a Randomized Phase Ill Trial: The DBCG

HYPO Trial

Birgitte V. Offersen, MD, PhD"; Jan Alsner, PhD'; Hanne M. Nielsen, PhD?; Erik H. Jakobsen, MD®; Mette H. Nielsen, PhD*;
Mechthild Krause, MD, PhD®; Lars Stenbygaard, MD?; Ingvil Mjaaland, MD7; Andreas Schreiber, MD, PhD®; Unn-Miriam Kasti, MD?; and
Jens Overgaard, MD, DMSc’; on behalf of the Danish Breast Cancer Group Radiation Therapy Committee
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Original Article
Hypofractionated radiation therapy for breast cancer: Preferences

amongst radiation oncologists in Europe - Results from an international
survey

Ivica Ratosa*™*, Monica Emilia Chirild <, Mateja Steinacher®, Elvisa Kozma*, Radovan Vojtiek ',
Pierfrancesco Franco®', Philip Poortmans "'
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of Medicine and Health Sciences, Wilrijk-Antwerp. Belgium
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Comparing Hypofractionated With
Conventional Fractionated
Radiotherapy After Breast-
Conserving Surgery for Early Breast
Cancer: A Meta-Analysis of
Randomized Controlled Trials
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Zhou Huang, MD*; Bo Chen, MD; Yuan Tang, MD*; Ning Li, MD'; Ning-Ning Lu, MD'; Shu-Nan Gi, MD*; Yong Yang, MD";
Guang-Yi Sun, MD'; Xin-Fan Liu, MD'; and Ye-Xiong Li, MD*
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£ Hypofractionated Whole-Breast Irradiation:
: Case Closed?

— Abram Recht, D!

( )

In summary, the two well-designed and conducted trials reported by Wang
et al and Offersen et al. in this issue dispel any doubts that HF-WBI should
be the default for the great majority of patients undergoing BCS
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Review Article

Breast Care
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St. Gallen/Vienna 2021: A Brief Summary of
the Consensus Discussion on Customizing
Therapies for Women with Early Breast Cancer
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....the panel endorsed hypofractionation....
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Breast size

Clinical Trial

Breast Cancer Molecular Subtype as a Predictor of
Radiation Therapy Fractionation Sensitivity

ez 2, Nathalie Lev. Lovedee;

Medical Oncology (2021) 38:107
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Hypofractionated whole-breast radiotherapy in large breast size
patients: is it really a resolved issue?

Riccardo Ray Colciago' - Anna Cavallo® - Maria Chiara Magri® - Angelo Vitullo'” - Eliana La Rocca'* @ -
Carlotta Giandini'* « Francesca Bonfantini® - Serena Di Cosimo® « Paolo Baili* - Milena Sant” - Emanuele Pignoli® -
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Original article

Impact of molecular subtype on 1325 early-stage breast cancer
patients homogeneously treated with hypofractionated radiotherapy
without boost: Should the indications for radiotherapy be more
personalized?
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Clinical and Translational Radiation Oncology 28 (2021) 118-123
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Original Research Article

Dose constraints for whole breast radiation therapy based on the quality
assessment of treatment plans in the randomised Danish breast cancer
group (DBCG) HYPO trial

M.S. Thomsen **, M. Berg”, S. Zimmermann °, C.M. Lutz®, S. Makocki“, L. Jensen®, M.H.B. Hjelstuen’,
S. Pensold %, M.P. Hasler", M.-B. Jensen ', B.V. Offersen’
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Protocol constraint
Voay = 95%
Vapsx-Viors <28
Wogre-V)oe <2em?

Dz = 110K

Ll.l.n:g: U;mrllillrrﬂ_-f < 29X

Heart Ve, V' 7e, = 1068 Right
Left

Heart Ve Wyse, = 5% Right
Left

LADCA D, < 20 Gy17 Gy Right
Left

Vincoli di dose rispettati
Possibilita tecnica di ulteriore riduzione di dose




Hypo Moderate or...FAST?

4110 patients enralied and
rarcdomly assigned

+

1

13568 patients allocated to
40 Gy in 15 fractions

1370 patients allocated to
27 Gy infive fractiors

1372 patients allocated to
26 Gy iin five fractions

S@%®

Croaslark

Hypofractionated breast radiotherapy for 1 week versus
3 weeks (FAST-Forward): 5-year efficacy and late normal
tissue effects results from a multicentre, non-inferiority,
randomised, phase 3 trial

Adrian Murray Brunt*, joanne 5 Haviland*, Buncan A Wheatley, Mark A Sydenbam, Abdulla Alhosso, David | Bloomfield, Charfie Chan,
Mark Churn, Susan Cleator, Charotte E Coles, Andrew Goodman, Adrian Harnett, Penelope Hopwood, Anna M Kirby, Cliona C Kirwan,

Carolyn Morris, Zohal Nabr, Elinor Sawyer, Navita Somaiah, Liba Stones, [sabel Syndikus, Judith M Blisst, John R Yarnoldt, on behalf of the
FAST-Forward Trial Management Group

(3 weeks) [1week) [1 week)
Fwathdrew consent 3 withdrew corsent A withdres consent
i foruse of their data i far use af their data ™ far use of their data
1361 incduded in the 1367 included in the 1368 induded in the
intention to-treat intenticn-to-treat intertion-to-treat
popubation population population
7 did nok receree 12 did niok receive 21 did mot receive
aliocated therapy allocated therapy aliocated therapy
2 patient choxe 2 inchgiile 4 ncligible
2 teeatment 4 patient choice & patient choice:
prolonged . 4 irreestigator . 9 imvestigatar
™ bewuscofpationt |7 ™™ decision® i ™ techiont
iliness ; 1 withdrawal of i 2 treatment stopped
3 tveatment stopped | comsent H eary
earky : 1incoimect dose :
i given i
h, E ¥ E
1354 patierits received : 1355 patients recened i 1347 paticnts receved
allocated therapy ! allocated therapy H allocated themapy

{per-pratocal papulation)

{per-pratocal population)

[per-protocnd popul ation)

143 with no §-year visit
form avadable
72 died
15 withdrew
" 1lostto
falicvar-up
55 forms not
received

136 with nio S-year visit
form available
Q3 died
I I wathdres
0 lost ta
follow-up
40 farms nat
received

136 with no Syear visit
Fanm anvail able
75 died
A wathdrew
) 0 lost bo Folions up
57 forms not
receved

r

1218 patients with §-year visit
farm aailable

1231 patientswith S-year visit
farm avadable

1232 patients with S-year vist
form available

Curmarlative [Estimated Hazard ratio (§5% C1); Estimated absolute
number of cumulative povalue difference vs 40 Gy
events incidence by at §years (95% OO}
Syears (95% C1)
Ipsilateral breast turnour (local) relapse”
40 Gy (n=-1361) 31{23%) 2% (14t 31) 1(ref)
27 Gy (n=1367) 27 [20%) 1% (12t 26) D86 (05110 1-44) -03%(-10160-9)
056
26 Gy (n=1368) 21 (1.5%) 14%{09t022) 067 (038 to146); -07% (-1.3003)
015
Locoregional relapset
40 Gy (n=1361) 43 (32%) 28%(20t039) 1)
27 Gy (n=1367) 35 (16%) 23%(16te33) 080 (051t 1-25); —0-5% {-1-4 ter 07}
032
26 Gy (n=1368) 29 [2.1%) 18%{12t027) 066 (041w 1.06); -0-0% [-16 to 0.2}
o083
Distant relapse
40Gy(n=1361) 58 (43%) 3B%(29t050) 1)
27 Gy (n=1367) 69 (5-0%) 47%(3ITwA0) 116 (0-82t01.64); 0-6% (070 2-3)
D41
26 Gy (n=1368) 76 [5-6%) 51% (40toé4)  127(0-90to179); 1.0 [-0-4 to 2.9)
017
Ay breast cancer-related eventd
406Gy (n=1361) 118 (B7%) TE{BSto94)  1{ef)
7 Gy (n=1367) 112 (B.2%) Fu(59wE7)  093(071to120) 0E% (22t 15)
056
266y (n=1368) 114 (B3%) TE% (6200} 094 {073te 122) -0t (-2110 16)
DEC
All-cause martality
40 Gy (n=-1361) 92 (6-8%) S4%(43tob-8)  1(ref)
27Gy (n=1367) 105 (77} G9n{57toB4)  112{085t0148); D-6% (-081ta25)
042
26 Gy [n=1368) 90 [6-6%) GE%{45te70) 006 [07210128); -0:2% (-15 0 1.5)
o078

Hazard ratios less than 1 fawvour fwe- fraction schedules. pvalues were calosdated by log-rank test (two-sided). *Includes
three patients with angiosarcoma in ipsilaberal Breast {one in the: 40 Gy group and two in the 26 Gy group). #Defined
as ipsilateral breast tumour refapse or regicnal relapes (2l la, supradavicular fossa, and irternal mammary chain).
$inchudes kacal, regicnal, or distant relapee, breast cancer death, or contralateral breast cancer (disease-free survival).

Table 2: Relapse and mortality by fractionation schedule: time-to-event analysis (n=4096)




Fast Forward

Clinicians vs Patients

PROMS

-—
Mumber of moderate or - Odds ratio forschedule  p value for comparison  pwalue for Odeds ratio for years of
even| (95% 1) with 40 Gy comparisen follow-up (95% CI); p value
number of assessments. between 27 Gy
aver follow-up and 26 Gy
Any adverse event in the 098 (0.96-1.00); 0-055
breast or chest wall*
40Gy 1 fref)
76y 155 (132-1.83) <0001
266y 112 (094-134) 020 00001 -
Breast distortiont . 0-99(0-95-102); 038
406Gy 1{ref} .
276y 151 (115-197) 00028
266y 120 {0-91-1.60) 019 o083
Breast shrinkaget 103 (1-00-1-06); 0023
400Gy 1(ref)
ey 503/5944 (E5%) 150 {1:20-1-88) 00004
266y 3695943 (6-7%) 105 (0-82-1.33) 071 00018
Breast induration 100 (0-96-1.04); 095
{tumaur bed)t
406y 185/5713 (3:2%) 1 (refy
76y 304/5948 (5:1%) 156 [1118-2:05) 00013
266y 236/5937 (4.0%) 119 {0-90-159) 023 0047
Breast induration - - 0-96(0-90-102); 047
foutside wmaur bed)t
A0Gy A5/5712 (0-8%) 1{ref)
Fricl 137/5943 (2-3%) 279 (174-4-50) <0001
266Gy 97/5930 (1.6%) 1.90(115-314) 0013 0059
Telangiectasia . 121 (114-1.29]; <0-0001
406Gy 636087 (1.0%) 1 {ref)
76y 1006272 (16%) 168 (1-07-265) 0025
266y 102/6300 (16%) 153 (0-96-2-43) 0070 065
Breast ar chest wall - - 073 (0-69-078); <00001
oedema
40Gy B9/6097 (15%) (ref)
Fricl 2A7/G2ET (34%) 218 (157-303) 00001
266y 15506318 (2.4%) 147 (103-209) 0032 00097 -
Breast or chest wall - 093 (0-89-097); 0-0003
discomfart
406y 234/608f (3 89) 1fre)
276y 2696288 (4.3% 110 (0-86-1.40) 044
26Gy 250/E309 (4 0% O98(076-126) o086 035
Results foryears of folow-up e fall P i
‘i) far
ndurati 2 nroacdema fhath hadd bre.
o 4

(n=3975)

- J

> Radiother Oncol. 2021 Jun;159:98-105. doi: 10.1016/j.radonc.2021.03.020. Epub 2021 Mar 23.

How do patient-reported outcomes compare with
clinician assessments? A prospective study of
radiation dermatitis in breast cancer

Tara Behroozian ', Lauren Milton 7, Liying Zhang 2, Julia Lou 2, Irene Karam T, Emily Lam T,
Gina Wong ', Ewa Szumacher ', Edward Chow 3

PRO # CRO

patier pualuetor  pualuefor  Oddsratio for years of
i d ked fratal heduk iy i follow-up (35% CIj:
ormarked eventat  number of assessments withd0Gy  between  pvalue
baseline/total” aver 3-60 months of 27 Gyand
fallow-up 266Gy
Protocol-specific items
Breast appearance 1403 (1-03-105);
changed 000
406y 1700573 f29.7%) F7BI24B0 (3f4%) eeh) .
276Gy 1771584 (30-4%) 929/2550 (3¢ 4%) 123 {1-02-1.46) 0033 -
266Gy 155/581426-7%) TTONI563 (3 0%) 0491{0-75-1:10) 033 00me
Boeast smaller . . 14 [109-143%
<0001
406y 96/560{17.1%) SBS/2445 (33.9%) ref)
76y 106/576 (18.4%) G06/2520 (24-0%) 105(085-128) 067
266y B0/574 (157%) 515/3542 (203%) 081{065-100) D053 0017
Breast harder or frmer 0495(0-93-097);
<0001
40Gy 94/558 (16-8x) 49912446 (20.4%) 1(ref)
76y 105/572 {18-4%) 630/2512 (27.5%) 142 (117-172) 00003
266y Y5/5E6{16.-8%) 6262534 (247%) 122{1-00-1.48) 0048 01007
Skin sppearance . . 096 (0:93-0:99);
changed 00080
06y 7AI577 (135%) 345/2505 (13.E%) 1(eef)
76y 61/586 {10-4%) 39212571 (15:2%) 103 (0-83-128) 077
66y 67/580(11.5%) 3382576 (131%) 090 (072-113) 037 023
QLQ-BR23 iterss.
Breast pain 096 (0:94-099%
0011
400Gy G3I5E3 (91%) 3381538 (13.3%) Liref)
276Gy 42/590(71%) 42812601 (16 5%) 123(0-98-154) 0068
266Gy 53/588{9.0%) 41712597 (16-1%) 123(0.98453) 0074 096
Breast swallen ©84(0-80-089%
00001
400Gy SB/5E3 (96%) 1222538 (48%) 1feeh)
76y 431589 (73%) 23612597 (311%) 146(110-194) 00080
266Gy 47/589 (8 0%) 19212599 (7-4%) 127(095-069) 041 022
Breast aversensitive . . ©96/(0-93-099);
00097
406Gy 571579 (38%) iref)
276Gy 421584 (72%) 110/(0-87-1-40) 043
286y 62/586 (106%) 111(088-141)  0F 091
Skin problems in breast . 096(0-92-100);
o011
40Gy 26/582 [45%) 156/2539(6-1%) 1 (ref)
270Gy 241290 (41%) 209/2596 (B.0%) 125 {0-95-165) o1
26Gy 18/590(3.0%) 164/2592 (6:3%) 098 (073-131) 090 0084
Arm ar shoulder pain . . 1400{0-97-103):
099
406Gy B6/582 [11-3%) 401/2537 (15-8%) 1ref)
ey 78/591 (13.2%) 44112601 (17-0%) 112(093-137) 029
WGy £1/589(137%) 455/2509 (17:5%) 114(093-140) 02006 083
(Table 5 cantinues on next page)




Fast Forward — The Future

Hypofractionated breast radiotherapy for 1 week versus @ R®
3 weeks (FAST-Forward): 5-year efficacy and late normal
tissue effects results from a multicentre, non-inferiority,

randomised, phase 3 trial

Adrian Murray Brunt*, joanne 5 Haviland*, Buncan A Wheatley, Mark A Sydenbam, Abdulla Alhosso, David | Bloomfield, Charfie Chan, m

Mark Churn, Susan Cleator, Charlotte E Coles, Andrew Goodman, Adrian Harnett, Penelope Hopwood, Anma M Kirby, Cliona C Kirwan,
Carolyn Morris, Zohal Nabr, Elinor Sawyer, Navita Somaiah, Liba Stones, [sabel Syndikus, Judith M Blisst, John R Yarnoldt, on behalf of the

FAST-Forward Trial Management Group

-

Dati di follow up da confermare

Esclusione del basso rischio >65 pT1 G1-2 ER+ HER- pNO

o
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State of the art — BCS - APBI|

Our analysis of IBTR revealed a significant

by

Article

Comparing Local and Systemic Control between Partial- and i i i
Whole-Breast Radiotherapy in Low-Risk Breast Cancer—A selected patients or PBI techniques. The analysis by

Meta-Analysis of Randomized Trials

Jan Haussmann !, Wilfried Budach !, Vratislav Strnad 2, Stefanie Corradini *, David Krug 4 Livia Schmidt?!,

Balint Tamaskovics ! » Edwin Bolke 1w , Ioannis Simiantonakis ‘, Kai Kammers

e g0 A SO 017522 Radiation Oncology
REVIEW Open Access
A meta-analysis of the efficacy and safety

of accelerated partial breast irradiation

versus whole-breast irradiation for early-stage
breast cancer

Abstract
Objective:

Materials and methods:

Keywords:

heterogeneity in the comparison, which might be
attributable to either difference in risk groups in the

PBI methods suggests that PBI by EBRT achieved
similar local control,

509 and Christiane Matuschek !

Partial-breast radiotherapy achieves equivalent oncological outcomes
to those of whole-breast radiotherapy when selecting low-risk patients
and using appropriate technigues.

The appropriateness of limiting the target volume to a partial
treatment of the breast depends on the individual risk profile




State of the art - PMRT
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comprehensive NCCN Guidelines Version 1.2022

NCCN Gy
Tak

LOCOREGIONAL TREATMENT OF cT1-3, cNO or cN+, MO DISEASE:2.9
MASTECTOMY FOLLOWED BY RT

Negative axillary nodes

RT AFTER COMPLETION OF MASTECTOMY AND AXILLARY STAGI

Y

___w|and tumor<5cmand |+ NoRT®

margins 21 mm

Negative axillary
nodes and tumor
<5 cm and negative

margins but <1 mm

—— Margins positive ——»

Consider RT" to chest wall. For patients with additional high-risk
features,® consider addition of comprehensive RNI (including any
portion of the undissected axilla at risk).

Negative axillary nodes __ |Consider RT" to chest wall £ comprehensive RNI (including any

Total mastectomy and tumor >5 cm portion of the undissected axilla at risk). H
with surgical «
axillary staging"! 1-3 positive ‘Strongly consider RT" to chest wall + comprehensive RNI (including
(category ﬂi t P axillary nodes" any portion of the undissected axilla at risk).
reconstruction

24 positive RT" to chest wall + comprehensive RNI (including any portion of the

axillary nodes™ undissected axilla at risk) (category 1)

Re-excision to negative margins is preferred. If not feasible, then
strongly consider RT" to chest wall # comprehensive RNI (including
any portion of the undissected axilla at risk).




State of the art - PMRT - Volumi

f2019 ESTRO ACROP consensus guideline for target volume\

delineation in the setting of postmastectomy radiation therapy
after implant-based immediate reconstruction for early stage

breast cancer
\_ J

( \ s

Effects of radiation on toxicity,
complications, revision surgery and

Collaborazione tra Chirurgo/Chirurgo iecummehbne

and techniques

Plastico/ Radioncologo i ety o

“Radat;
* Rodiat

Ui

Availabie onivne xxx

Mar, Porc de Salut Mor, Barcelona, Spain
Municipal d"lnvestigacio Médica (IMIM), Barcelona, Spain
Spain

Review > Cancer Treat Rev. 2021 Sep;99:102236. doi: 10.1016/j.ctrv.2021.102236.
Epub 2021 May 27.

Breast reconstruction and radiation therapy: An
Italian expert Delphi consensus statements and

critical review

Icro Meattini ', Carlotta Becherini 2, Marco Bernini 3, Elisabetta Bonzano #, Carmen Criscitiello °
Fiorenza De Rose ®, Maria Carmen De Santis 7, Antanella Fontana ¢, Pierfrancesco Franco 2,
Oreste Davide Gentilini 9, Lorenzo Livi 2, Bruno Meduri 11, Silvana Parisi 12, Nadia Pasinetti 13,

Agnese Prisco 14 Nicola Rocco 12




PMRT — Hypofractionation

Review Article / \

- The panel endorsed
“‘ hypofractionation for
St. Gallen/Vienna 2021: A Brief Summary of pOSt m a Ste Cto my ra d |Ot h e ra py

the Con.sensus Discussiqn on Customizing
Therapies for Women with Early Breast Cancer \ ( P M RT; 90%) an d R N I ( 76%)

J

4 )

...safety and feasibility of delivering
PMRT on implant-based IBR, with

— an overall RF rate of 10.2%...

Implant risk failure in patients undergoing postmastectomy 3-week M) \ /

hypofractionated radiotherapy after immediate reconstruction i

Radiotherapy and Oncology 163 (2021) 105-113

Contents lists available at ScienceDirect

Radiotherapy and Oncology

journal homepage: www.thegreenjournal.com

Damaris Patricia Rojas®, Maria Cristina Leonardi®!, Samuele Frassoni”, Anna Morra®, (
Marianna Alessandra Gerardi**, Eliana La Rocca™', Federica Cartani, Rosa Luraschi®, Cristiana Fodor?,

Mattia Zaffaroni, Mario Rietjens “, Francesca De Lorenzi ', Paolo Veronesi *, Viviana Enrica Galimberti ©, . . . . 0
Mattia Intra®, Vincenzo Bagnardi”, Roberto Orecchia £, Samantha Dicuonzo 2, Th R F d d TE I 1 2 9 /
Barbara Alicia Jereczek Form e rate In Irradiate pat lents .J7/0

“ Division of Radiation Oncology. IEQ. European Instifute of Oncology IRCCS. Milan; * Department of Staristics and Quantitative Methods. University of Milan-Bicocea. ltaly: © Unir of

.
Medical Physics, IEO, European Institute of Oncology IRCCS, Milan, Italy; * Division of Plastic and Reconstructive Surgery; *Division of Braase Surgery, 1E0, European Institute of
Oncslogy RCES, Ml Departnt of Onculogy and et onclog, nivest f M. iy Sclnefc Divectin, 60, Eraped nsute of Ovelogs ACCS, Ml erore € excnange 1or permanent impilan




PMRT — Hypofractionation

The Breast 58 (2021

Contents lists available at ScienceDirect i
BREAST

The Breast !
journal homepage: www.alsevier.com/brst |
Original article
Cost-effectiveness of postmastectomy hypofractionated radiation M)

therapy vs conventional fractionated radiation therapy for high-risk =
breast cancer

Jing Yang °, Shu-Nan Qi “, Hui Fang °, Yong-Wen Song *, Jing Jin “, Yue-Ping Liu “,
Wei-Hu Wang *", Yong Yang °, Yu Tang “, Hua Ren “, Bo Chen “, Ning-Ning Lu ,

Yuan Tang °, Ning Li ®, Hao Jing °, Shu-Lian Wang * ", Ye-Xiong Li *

 Srate Key Laboratory of Molecular Oncology and Department of Rediation Oncology, Nerional Cancer Center/National Clinical Research Center for Cancerf
Cancer Hospital, Chinese Academy of Medical Sclences (CAMS) and Peking Union Medical College (PUMC), Beijing, China

® Key Laboratory of Carcinogenesis and Translational Research (Ministry of Education/Beijing), Department of Radiarfon Oncolagy, Peling University Cancer
Haospital & Institute, Beifing, Ching

4 R

HFRT could be used as a cost-
effective substitute for CFRT
without compromising clinical
outcomes. This finding supports
the clinical use of HFRT and
enhances the range of its
applications.

o /




RT after PST

National . . . —
Comprehensive NCCN Guidelines Version 1.2022 NECH Gudelines Index
NCCN Bt Invasive Breast Cancer Discussion

OPERABLE DISEASE:
SURGICAL TREATMENT AND ADJUVANT THERAPY AFTER PREOPERATIVE SYSTEMIC TREATMENTUYY

SURGICAL TREATMENT ADJUVANT THERAPY

Adjuvant systemic therapyPPVV (see BINV-16) + post-lumpectomy
adjuvant RT"
* cN+ and ypNO: Adjuvant RT to the whole breast + boost to the tumor

BCS with surgical bed;™"" and strongly consider comprehensive RNI with inclusion of

axillary staging! (see. | ——— = | any portion of the undissected axilla at risk.

BINV-D) * Any xpN-l-: Adjuvant RT to the whole breast * boost to the tumor
bed;""W and comprehensive RNI with inclusion of any portion of the

undissected axilla at risk.
* Any cNO, ypNO: Adjuvant RT to whole breast * boost to tumor bed

BCS possible

Adjuvant systemic therapyPP:¥¥ (see BINV-16) + post-mastectomy adjuvant
RTN

= cN+ and ypNO: Strongly consider RT to the chest wall and

" comprehensive RNI with inclusion of any portion of the undissected
Mastectomy and surgical axilla at risk.

axillary staging/ (see BINV-D * Any ypN+: RT is indicated to the chest wall + comprehensive RNI with

+ reconstruction (optional)P N N N . . "
BCS not possible l:}lrnc:lusu:l-n of any portion of the undissected axilla at risk.

Adjuvant systemic therapyPP:¥¥ (see BINV-16) without adjuvant RT for any
cMO,ypNO if axilla was assessed by SLNB or axillary node dissectio

| See Considerations for Surgical Axillary Staging (BINV-D).

P See Principles of Breast Reconstruction Following Surgery (BINY-H).

N See Principles of Radiation Therapy (BINV-1).

PP See Principles of Preoperative Systemic Therapy (BINV-M).

Uu The accurate assessment of in-breast tumor or regional lymph node response to preoperative systemic therapy is difficult, and should include physical examination
and performance of imaging studies (mammogram and/or breast ultrasound and/or breast MRI) that were abnormal at the time of initial tumor staging. Selection of
imaging methods prior to surgery should be determined by the multidisciplinary team.

"W Complete planned chemotherapy regimen course if not completed preoperatively.

ww Strongly consider RT boost for high-risk features (eg, high-grade disease, age <50 years).

Mote: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.

BINV-14

Versian 12022, 11724721 © 2021 National Comprehensive Cancer Network® (NCCN®L Al rights resesved. NCCH Guidalines® and this illustration may nol be repraducesd in any form withoul e express wiitlen permission of NCCHL
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Review

Breast Radiotherapy-Related Cardiotoxicity. When, How, Why.
Risk Prevention and Control Strategies

Clinical and Translational Radiation Oncology

journal heamepage: www.alsevier.com/lacatefetro

Prolonging deep inspiration breath-hold time to 3 min during m
Ana Aurora Diaz-Gavela 1231, Lourdes Figueiras-Graillet ¥, Angel Montero Luis %, Juliana Salas Segura 7, radiotherapy, a simple solution —
Raquel Ciérvide ¥ , Elia del Cerro Pefialver 1-1-31 Felipe Coufiago 1-2-3.*! Meritxell Arenas 53 Vincent Vakaet ™", Hans Van Hulle , Max Schoepen*, Els Van Caelenberg “, Annick Van Greveling ",
and Teresa Lopez-Fernandez 10,11

Jeroen Holvoet ", Chris Monten **, Luc De Baerdemaeker **, Wilfried De Neve “”, Marc Coppens *, Liv
Veldeman ™"

= Department of Human Structure and Repair, Ghent University, Belgium
®Department of Radiation Omcalagy, Ghent University Hospital, Begium
“Department of industrial Systems Engineering and Product Design, Kartrijk, Belgium
“ Department of Anesthesia, Ghent University Hospital, Belgium

* Department of Basic and Applied Medical Sciences, Ghent University, Belgium

|

Allen et al. Radiation Oncology ~ (2020) 15:59

7 httpsy/doi.org/10.1186/513014-020-01505-7

Radiation Oncology
/

Modulazione di intensita CPAP (Continuous Positive Airway Pressure) =~ ®
Set up prono is an effective and stable solution for heart

sparing radiotherapy of left sided breast
Set up laterale cancer

Aaron M. Allen’, Yasmin Korzets Ceder, Tzippy Shochat, Eyal Fenig, Aron Popovtzer, Dimitry Bragilofsky,

Sistema di immobilizzazione
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Breast Radiotherapy-Related Cardiotoxicity. When, How, Why.
Risk Prevention and Control Strategies

Ana Aurora Diaz-Gavela 123**(, Lourdes Figueiras-Graillet at Angel Montero Luis °, Juliana Salas Segura 6,7

Raquel Ciérvide 5(, Elia del Cerro Pefalver 123, Felipe Coufiago 123, Meritxell Arenas 5%
and Teresa Lopez-Fernandez 10,11

Correzione fattori di rischio
Modifica stili di vita

Patients education & lifestyle changes

Prior to
radiotherapy (RT)

imi risk f;

and CVDs

Identify previous cardiotoxic

therapies
Physical exam

Complementary tests:
+ Blood test including

HbA1C, lipid profile
+ ECG
+ Consider echo if

previous anthracyclines

therapy, CVDs or
multiple CV risk factors

\
\

CV monitoring \ End-RT and
during RT 4 follow-up
Optimize CV risk factors + Optimize CV risk factors
and CVDs and CVDs

Clinical assessment to
rule out CV symptoms
CEID monitoring when
needed

Clinical assessment to
rule out CV symptoms
End-Radiotherapy

+ Blood test including

HbA1C, lipid profile

+ ECG

+ ECHO
Follow-up Echo every
Sy if high RT doses or
low doses in
combination with

\_ anthracyclines

Figure 4. Radiotherapy treatment cardiac-monitoring strategies.
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Tecniche volumetriche
Vincoli di dose (V20/17Gy V10Gy e
V5Gy)

-

\

J

Pandeli et al. Radiation Oncology
hittps://doi org/10.1186/513014-019-1430-x

DIBH

(2019) 14:223

Journal of Medical Radiation Sciences

Open Access,

ORIGINAL ARTICLE

Comprehensive nodal breast VMAT: solving the low-dose
wash dilemma using an iterative knowledge-based
radiotherapy planning solution

Cameron Stanton, MSc (Res), BMedRadPhys,' () Linda J. Bell, PhD, B App Sc (MRT), FASMIRT,"
Andrew Le, M RT," Brooke Griffiths, B MRS RT,' Kenny Wu, B MRS RT,' Jessica Adams, B MRS RT,’
Leigh Ambrose, Nat Dip MRT," Denise Andree-Evarts, B MRS RT," Brian Porter, B App Sci (Medical
Radiations),’ Regina Bromley, MSc, BMedPhys (Hons I)," Kirsten vanGysen, MBChB, FRANZCR,'
Marita Morgia, MBBS, FRANZCR, ' Gillian Lamoury, B Med, FRANZCR, ' Thomas Eade, MBChB
FRANZCR, % Jeremy T. Booth, BMedPhys (Hon 1), PhD, " & Susan Carroll, MBBS, FRANZCR'-?

Shore Hospital, St Leonards, New South Wales, Australia
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RESEARCH Open Access

Dose reduction to organs at risk with deep- ®
inspiration breath-hold during right breast

radiotherapy: a treatment planning study

Chloe Pandeli"®, Lioyd M. L. Smyth', Steven David” and Andrew W. See’
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Vincoli di dose sulla testa omerale

{ Screening intensivo della stasi linfatica ]
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Neoadjuvant radiotherapy for locally advanced and high-risk
breast cancer
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153 patients
median 47 years

18/153 Grade 3 acute surgical complications
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Article .

Neoadjuvant Concurrent Radiotherapy and Chemotherapy in 6 6 p at e ntS

Early Breast Cancer Patients: Long-Term Results of a

Prospective Phase II Trial

Localized, not suitable for BCS
mean age of 49 years

Diane Jornet !, Pierre Loap !, Jean-Yves Pierga 2, Fatima Laki ¥, Anne Vincent-Salomon *7, Youlia M. Kirova 13+
and Alain Fourquet !

\ %
Radiotherapy: Breast 50 Gy/25 Fx + IM and { Boost 16 Gy / 8 Fx in no RC ]
upper axillary nodes 46 Gy/23 Fx

Chemotherapy 5FU iv 24 h infusion 500 mg/m2, { Adj Chemo ]
D1 to D5 Vinorelbine IV 25 mg/m2, D1 and D5 4

cycles, 21 days each

Radiotherapy started concurrently with CT #2

o /
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Table 1. Patient and tumour characteristics.

Characteristics H o
Age—years (median [range]) 49 (31-65)
Menopausal
Yes 24 41
No s 59

Tumor maximal diameter (Baseline

MRI}—mm (median [range]) 36 (20-50)
Clinical stage
T2ZND 26 44
T2N1 17 29 .
o R Median Fup 13
TaN1 7 12 p yy

Infiltrating carcinoma

— LC 92%

Lobular 13 ]
Other b 10
Histological grade
1 12 20
2 29 49
3 18 31
Number of mitoses/10 high power field
o 4 7
<11 38 o4
11-22 4 7
»22 13 2
HER? over-expression
Yes 8 14
No 51 B6

Ductal carcinoma in situ component

Yes il 36

No 38 64

Estrogen/progesterone receptors

ER+/FR unknown 4 7
ER+/FPR+ 9 15
ER+/PR- 27 46
ER-/PR+ 4 7

ER-/PR- 15 25
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Practial Radision Oncology® (2020) 18, 235242 Patients with newly diagnosed breast cancer
pro BRCA1/2 mutations may be considered for breast
conserving therapy (BCT), expecting similar rates of

local control of the index cancer as noncarriers.

o )

www.practicalredone_org

Clinical Practice Guideline

ASTRO Radiation Therapy Summary of the [®

ASCO-ASTRO-SSO Guideline on Management o ~ ™
of Hereditary Breast Cancer

Mark G. Trombetta, MD,* Anthony Dragun, MD,” Nina A. Mayr, MD,* and The significant risk of contralateral breast cancer in
Lori J. Pierce, MD** these women (especially younger women), coupled
“Department of Radiation Oncology, Allegheny Health Network, Pittsburgh, Pennsylvania; F’i_".'rpn:n"rm.r_’n.f af Radiation W|th the h |gher rlSk Of new cancers |n the |pS||ate ral
Oncology, MD Anderson-Cooper University Hospital, Camden, New Jersev; “Department of Radiation Oncology, . . .

University af Washington, Seatile, Washington; and 'FDe‘mem!’J'rI af Radiation Oncology, Rogel Cancer Center, brea St, warra nt d ISCUSSION ON bl |ate ral maSteCtO my
University of Michigan, Ann Arbor, Michigan

Received 27 February 2020; accepted 9 April 2020 k j

There is no evidence of increased toxicity or contralateral breast cancer events
from radiation exposure in BRCA1/2 carriers. Patients with mutations in
moderate-risk genes should be offered BCT as one choice after appropriate
counseling.

. J
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Practical Radiation Oncology™ (2020) 10, 235-242

pro Radiation therapy should not be withheld in ATM carriers if BCT is planned.

www . practicalradonc_org

Clinical Practice Guideline

ASTRO Radiation Therapy Summary of the

»

ey 1a i
ASCO-ASTRO-SSO Guideline on Management
.
of Hereditary Breast Cancer
Clinical Investigations
a LIVES c
ra':kJG'PImmh:B? *M D,” Anthony Dragun, MD," Nina A. Mayr, MD," and ATM Variants in Breast Cancer: Implications for R
orl J, Flerce, Breast Radiation Therapy Treatment =
“Department of Radiation Oncology, Allegheny Health Network, Pittsburgh, Pennsylvania; J’Dypm"nne'n.r af Radiation Recommendations
Oncology, MD Anderson-Cooper University Hospital, Camden, New Jersey; “Department of Radiation Oncology, Susan G.R. McDuff, MD, PhD,* Jennifer R. Bellon, MD,’
University of Washington, Seattle, Washington; and “Department of Radiation Oncology, Rogel Cancer Center, Kristen M. Shannon, Ms, LCGC, Michel'e A Gat!d:, MD, A
University of Michigan, Ann Arbor, Michigan Samantha Dunn, BS," Barry S. Rosenstein, PhD, ™" and Alice Y. Ho, MD
*Duke Cancer Center, Department of Radiation Oncology, Duke Cancer Center, Durham, North
Received 27 February 2020; accepted 9 April 2020 Carolina; 'Department of Radiation Oncology, Dana-Farber/Brigham and Women’s Cancer Center,
Boston, Massachusetts; ‘Cancer Center Genetics Program, Massachusetts General Hospital, Boston,
M ‘Dep of Surgery, M General Hospital, Boston, Massachusetts;

Department of Radiation Oncology, Massachusetts General Hospital, Boston, Massachusetts;
“Department of Radiation Oncology, Icahn School of Medicine at Mount Sinai, New York, New York;
[ \ and *Department of Genetics & Genomic Sciences, Icahn School of Medicine at Mount Sinai, New

York, New York

Received Oct 8, 2020. Accepied for publication Jan 23, 2021

For patients with germline TP53 mutations, mastectomy is
advised and radiation therapy is contraindicated except for
those with a significant risk of locoregional recurrence

- J
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Policy Review

Updated recommendations regarding the management of » @

older patients with breast cancer: a joint paper from the
European Society of Breast Cancer Specialists (EUSOMA) and
the International Society of Geriatric Oncology (SI0G)

Lawra Big lo Matteo Luca Battisti, Hans Wildiers, Amels [l

, Nienke Aafke de Glas, Rubing M Trimboli,
Lorenza Marotti, Knren Benn, Matti 5 Aapro, Etienne G C Brain

ia McCart Colloca, lan H Kunkler, Maria-Jodo Cardoso,
riz Korc-Grodzicki, Enrigue Soto-Perez-de-Celis, Antonio Ponti, Janice Tsang,

Omissione RT

possibile nei casi

a basso rischio

2012 recommendations by EUSOMA-SI0G

2021 recommendations by EUSOMA-SI0G

(Continued fram previsus page}

Primary endocrine
therapy

Ductal carcinoma
i situ

Radiotherapry

The efficacy of adjuvant endocrine therapy is independent of age (level 1); good
compliance should be the driving factor for treatment choice and adjusted
according to side-effects (level 4); the choice of drug and decisions on its
duration should be made in the context of multimorbidities and estimated risk of
breast cancer recurrence as side-effects might limit compliance and impact
substantially on health domains relevant to older patient

Primary endocrine therapy should anly be offered to older
individuals with ER-positive tumours whe have an estimated
short life expectancy (<3-3 years), who are corsidered unfit foc
surgery after optimisation of medical conditions orwho refuse
surgery; the imvalvement of a geriatrician is strongly
recommended to estimate life expectancy and guide
management of reversible comorbidities: it is ressonable to
choase tamasifen, or an aromatase inhibitor based on
potential side-effects

Thereis g data available ithDOIS;
hesithy b ith localised DOS should idesed

When primary endocrine theragy involves aromatase inhibitors, the median time to progression i
approximately 5 years {level 3]; the benefit of PET vs upfrant surgery is expected to be most pronounced
with a life expectancy of <5 years (level 4)

for BCS and postoperative radiotherapy

WERT after BCS—with a boost to the tumour bed—should be
corsidered in all older patients xs it decreases risk of bocal relapse;
there is no subgroup of healthy older patients in whom pass-BCS
WERT ¢ tic it oy chest
wall radiation should be considered for older patients with four
o mare nodes or a pT3/4 b - hypafr d radiation

Surgery for DOIS should corsider grade and i (level 4); fit patients with high-grade DOIS
shauld g surge | 3 in bow o i di de DS, withhalding surgery or avaiding
radiotheragy can be considensd (level 4)
WERT rernains the standard of care for most older patients following BCS and omission of radiatherapy
in low-risk patients can be safe and reasonable (level 1);in patients older than 60 years, the use of a
boost is advised only for those at higher risk of recurrence (level 1); PBIis recommended to women

250 years and grade 1-2, pNO, hormane receptor-positive, HERZ-negative, tumeurs <30mm with radisl
margins =1mm (kevel 4) and the role of postmastectomy radiotherapy in patients with one o

schedues offer similas locab-regional control and adverse effects
8 stanclard WBRT: the evidence for PBI in aler patients is not
sufficiently robust to recomemend it as standard therapy

P S S SR SR W PP

p nodes I; hypofractionated schedules (40 Gy i 15 fractions over
Iweeks, 425 Gy in 16 fractionsover 35 weeks or 26 Gy in five fractions over 1 week) ane
recommended for alder patients {level 4)

e b bl et it e ab s Flas o] %, bk it
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Review Article
Breast Care

Breast Care 2021;16:135-143
DOI: 10.1159/000516114

St. Gallen/Vienna 2021: A Brief Summary of
the Consensus Discussion on Customizing
Therapies for Women with Early Breast Cancer

Received: March 25, 2021
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-

2,5 cm, low grade o low genomic score.

\_

The panel did not endorse omission of radiotherapy after
breast conservation in women older than 70 in general (74%),
node-positive disease (90%), or tumours >2.5 cm (80%), but
was willing to omit radiotherapy in patients with tumours <

~

J

EUROPA triaf

Wemen 270 years

eT1NQ breast cancer

BCS with or without SNB

|

pT1 (<2 em) cNO or pNO invasive BEC
Luminal-A at IHC: ER+ (210%) and PgR+ (>20%), Ki67 <20%, HER2-

|
|
[
[

Signed informed conzent

Randomization 1:1 stratified by age (70-79 vs 280}, G8 score (514 vs »14), and Institution

_— N )

[

Exclusive PBI ] [ Exclusive ET

} |

[

Follow-up according to protocol

EUROPA triaf. NCTC4134538 (418 Now 2020)



The Future

* Maggiore selezione APBI

* Maggiore diffusione dell’ipofrazionamento FAST Forward

* Ricerca clinica «elderly»

e Combinazioni con immunoterapia/nuovi farmaci






