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Uvod - 1

w Karcinom prsnika je celosvetovo najcastejSim karcinomom u
ien, s celorotnou incidenciou pribline 13%.

w Za poslednych niekolo desatoCsa dosiahol pozoruhodny
pokrok v chapani biologie a patologie karcinbmu prsnika, ®
viedlo k dramatickému posunu v pod&odom manamente
ochorenia, od univerzalneho pristupu s Halstedovou
mastektomiou k personalizovanému pristupu, ktory riesil
individualne riziko recidivy u pacienta.

» Zmena Vv lieébne] paradigme sa za@a zverejnenim
prelomovych studii, ktoré ukazali ekvivalentné celkové
prezivanie u pacientok postupujucich prsnik zachovavajuci
chirurgicky zakrok (BCS), po ktorom nasledovalo oziarenie
celého prsnika (WBI) v porovnani so samotnou
modifikovanou radikalnou mastektomiou.

1) Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al.
CAA Cancer J Clin 2021;71:209-49

2) Fisher B, Anderson S, Bryant J, Margolese RG, Deutsch M, Fisher ER, et al.
N Engl J Med 2002;347:1233-41

3) Veronesi U, Cascinelli N, Mariani L, Greco M, Saccozzi R, Luini A, et al.
N Engl J Med 2002;347:1227-32




Uvod - 2

LA 4.

lie@a prsnik zachovavajucou operacioul.

w Randomizované studie ukazali, £adjuvantné oarovanie celeho
prsnika znizuje riziko lokalnej recidivy s dobrymi kozmetickymi
vysledkami u va@ny pacientok.

% [alSie metaanalyzy ukazali, 2znignie lokalnej recidivy bolo
spojeneé so zlepSenim celkového prezivania pacientok.
primarneho nadoru alebo v jeho blizkosti.

w Recidiva karcindmu prsnika mimo I6zkanadoru sa vyskytuje v
miere nizSej ako 4 %, s rovhakym vyskytom bez ohladu na to, dsa
pooperade pouie WBI po prsnik zachovavajucej operacii alebo
nie, @pravdepodobne predstavuje novy primarny nador.

1) Clark RM, Whelan T, Levine M, et al. J Natl Cancer Inst 1996;

88:1659-1664
2) Liljegren G, Holmberg L, Bergh J, et al. J Clin Oncol 1999;17:2326-2333

Early Breast Cancer Trialists’ Collaborative Group. Lancet 2011;378:1707-1716
3) Sanders ME, Scroggins T, Ampil FL, Li BD. J Clin Oncol 2007;25:996-1002




Uvod - 3

w Pacienti, ktori podstupia WBI, su vystaveni urCitému oziareniu srdca a ple,
®mozmatskodlivy vplyv na ich dlhodobé zdravie, priom vyssSie riziko je

w» VVysledkom je, &na zniZenie toxicity bez ohrozenia onkologickych
vysledkov boli vyvinuté techniky, ako je obrazom riadena radioterapia
(RT) a s prispdsobenym dychanim a parcialne ozarovanie prsnika (PBl).

w Parcialne ozarovanie prsnika je obmedzené dodanie Ziarenia na
|6ko nadoru s lemom.

w» Toto bolo vyvinuté na zmenSenie objemu tkaniva prsnika, ktoré sa
ozaruje.

w Tento menSi objem umonje podavatva®@e davky radioterapie na
frakciu a znizuje radiaCnu zZzZ celého prsnika a okolitych organov.

w» Koncept zmenseného ozarovaného objemu prsnika vznikol z
predpokladu, £tato lieCba bude nd za nasledok podobny vyskyt lokalnej
recidivy a umrtnosti na karcinOm prsnika (ako ozarovanie celého
prsnika) s mensou akutnou a neskorou post-radiaCnou toxicitou.

1) Théberge V, Whelan T, Shaitelman SF, et al. Semin Radiat Oncol 2011;21:55-65
2) Lee LJ, Harris JR. Breast 2009;18(Suppl 3):5103-11




Uvod - histoéria

w Dve starsie Studie, ktoré porovnavali PBI verzus WBI (v
rokoch 1982 a 1986) poudi externu radioterapiu bez
planovania pomocou po&advej tomografie (CT).

# Tie ukazali vySSi vyskyt lokalnej recidivy u zien, ktoré dostali
PBI, @&sa pripisovalo neschopnosti adekvatne lokalizovat' 10ko
nadoru.

1) Ribeiro GG, Dunn G, Swindell R, et al. Clin Oncol (R Coll Radiol) 1990;2:27-34
2) Ribeiro GG, Magee B, Swindell R, et al. Clin Oncol 1993;5:278-283




Uvod — Parcialne oZarovanie prsnika
dnes

w S prichodom moderneho planovania RT doslo k obnove
zaujmu o PBI.

# Bolo vyvinutych mnozstvo roznych technik, vratane
vysokodavkove] (HDR) brachyterapie, intraoperacnej RT,
externej 3-dimenzionalnej konformnej RT (3D-CRT) a RT s
modulovanou intenzitou (IMRT) planovanych pomocou
CT.

w Pri vybere najvhodnejSej techniky je potrebné vziatdo Uvahy
niekolko faktorov vratane Specifickych obmedzeni spojenych
s kadou metodou, anatomickych faktorov pacienta,
odbornosti lekara a preferencii pacienta.

» Naasovanie PBl mog bypredoperagé, intraoperane
alebo pooperacné.

Goldberg M, Bridhikitti J, Khan AJ, McGale P, Whelan, TJ.
|IJROBP, Volume 115, Number 1, 2023



Parcialne ozarovanie prsnika verzus ozarovanie celého
prsnika (randomizované studie)

% Patnast’ studii zz2htdocelkovo 16 474 pacientov a boli
zaaté v rokoch 1982 a2015.

% Sedem zo studii z2hdoviac ako 1000 pacientov. Stredny
poét pacientov na Studiu bol 865 pacientov (rozsah 102-
4216).

w Devatstudii mali median sledovania 8 rokov alebo viac.
Obdobie sledovania sa pohybovalo od 3 do 17 rokov s
medianom 8,6 roka.

Goldberg M, Bridhikitti J, Khan AJ, McGale P, Whelan, TJ.
|IJROBP, Volume 115, Number 1, 2023




Randomizovane Studie, ktoré porovnavali parcialne ozarovanie verzus
ozarovanie celého prsnika: charakteristiky pacientov

Trial* Start year Patients Age (median) Histology T stage Margin Grade N stage ER-positive Adjuvant therapy Median follow-up
E T ithout CT plannd
Manchester (1993)"" 1982 708 53 Invasive T, 64% negative, 80% NA NA NA Nil 54y
T, 36%
Yorkshire BCG (2005)” 1988 174 52 Invasive T, ~50% NA G1-276% NA NA Endo 100% 80y
T; ~50% G324% Chemo ~50%
Brachythcrapy
NIO Budapest 1998 258 58 Invasive T, 100% >2 mm 95% G1-2100%  pN,95% 89% Endo 71% 170y
(2020)""7 <2 mm 5% PN, 5% Chemo 3%
GEO-ESTRO 2004 1184 62 Invasive 95% T, 83% 2-mm margins  G1-290% PNp 95% 91% Endo 87% 66y
(2016)**° DCIS 5% Ty 11% G3 8% PN 1% Chemo 11%
Intraoperative
ELIOT 2000 1305 ] Invasive T, 86% NA G1-2 79% pNo 73% 91% Endo 88% 124y
(2021)" T, 14% G321% PN 27% Chemo 21%
TARGIT-A adaptive 2000 2298 ~63 Invasive T, 86% NA G1-.278% pNo 77% 9% Endo 78% 86y
(2020)"+** T, 14% G3 19% PN, 21% Chemo 20%
TARGIT A delayed 2004 1153 63 Invasive T, 51% NA G1-256% PN, 94% 97% Endo 58% 90y
(2020)" T, 48% G337% PN; 5% Chemo 3%
External beam with CT' planning
Barcelona (2021) 2004 102 69 Invasive T, 93% >3 mm 100% G1-2100%  pN, 100% 98% Endo 99% 103y
T, 7% Chemo 3%
Horence (2020)™ ™ 2005 520 ~65 Invasive 89% T, 78% >5 mm 100% G1-289% PN, 86% 26% Endo 64% 107y
DCIS 11% T, 6% G311% PN, 10% Chemo 6%
NSABP B-39 2005 4216 54 Invasive 75% T, 88%/ Clcar margins G1-264% PN, 90% 81% Endo 68% 102y
(2019)™" DCIS 25% T, 12%' G327% PN, 10% Chemo 27%
RAPID (2019)" 2006 2135 61 Invasive 82% T, >70% Clear margins G1-2 84%' PN 99%' 20%' Endo 60%' 86y
DCIS 18% T, <30% G3 16%’ PN e 19 Chemo 13%'
IMPORT LOW (2017)™ 2007 1343 62 Invasive T, >75% Clear margins G1-290% PN, 93% 95% Endo 91% 60y
T, <25% G3 10% PNy 3% Chemo 5%
Chandigarh (2020)™ 2011 132 50 Invasive T, 53% negalive, 91% G1-277% PN, 87% 65% Endo 73% 50y
T, 42% G3 22% PN, 13% Chemo 65%
HYPAB (2020)* 2015 172 64 Invasive T, 99% Clear margins G1-297% ¢N,, 100% 100% Endo 97% 30y
T,1% G33%
DBCG PBI (2022)" 2009 865 66 Invasive T, 100% >2 mm GI1-2100%  pNy99% 100% Endo 54% 76y

Goldberg M, Bridhikitti J, Khan AJ, McGale P, Whelan, TJ.
|IJROBP, Volume 115, Number 1, 2023




Parciadlne ozarovanie prsnika verzus ozarovanie celého
prsnika (randomizované studie)

w» Externa RT bola planovana pomocou CT v 8 studiach

w Zahifdoto 3D-CRT (3 studie), IMRT (3 studie), 3D-CRT
alebo IMRT (1 Studia) a volumetricki modulovanu oblukovu
terapiu (VMAT)(1 studia).

% Ciebvym objemom bolo I6ko nadoru s lemom 1-1,5cm a
planovaci cietvy objem s lemom 0,5-1 cm.

% Frakcionacia davok sa liSila: 3 Studie pouzili 34-38,5
Gy v 10 frakciach dvakrat denne s intervalom > 6
hodin medzi frakciami poas 5 a8 dni; v 2 Studiach sa
pouito 30 Gy v 5 frakciach podavanych jedenkrat denne
kady druhy derpoaés 2 tydiv; a v 2 studiach sa pou#o 40
Gy v 15 frakciach raz denne poas 3 tydiv.

Goldberg M, Bridhikitti J, Khan AJ, McGale P, Whelan, TJ.
|IJROBP, Volume 115, Number 1, 2023




Parcialne ozarovanie prsnika verzus ozarovanie celého
prsnika (randomizované studie)

w» Kontrolné rameno WBI pre vSetky Studie bolo podobneé.

% Sed3tadii pouvalo konvenil frakcionaciu 48-50,4 Gy v
24-28 frakciach raz denne pocas 5-5,5 tyzdhov;

%V 6 studiach sa poutta hypofrakcionacia 40 Gy v 15-16
frakciach poas 3 tydiv raz denne; 1 studia povolila bud
konvenénu frakcionaciu (50 Gy v 25 frakciach raz denne),
resp hypofrakcionaciu (42,5 Gy v 16 frakciach raz denne); a 2
Studie umoznili rozsah davok a frakcii.

% Boost sa pouit v 5 studiach, v 6 studiach pouzte boost -u
bolo volitelé a v 4 Staudiach sa nepouit.

» NajbeznejSia frakcionacia boost-u bola 10 Gy v 5 frakciach
raz denne poéas 1 tyda.

Goldberg M, Bridhikitti J, Khan AJ, McGale P, Whelan, TJ.
|IJROBP, Volume 115, Number 1, 2023




Randomizovane Studie, ktoré porovnavali parcialne ozarovanie verzus

ozarovanie celého prsnika: detaily radioterapie

PBI WBI
Trial Technique v Py Dose/fraction/time" Dose/fraction/time Boost Dose/fraction/time
External beam without CT guidance
Manchester (1993)"* Direct fiedd Tumor bed NA 40-42.5 Gy/8 qd/10 d 140 Gy/15 qd/3 wk None
8-14 McV
Yorkshire BOG Direct fiedd or tangent electrons/Co™/cesium Tumor bed NA 55 Gy/20 qd/28 d 10 Gy/15 gd/3 wk Required 15 Gy/5 qd/1 wk
(2005)"
Brachytherapy
NIO Multicatheter HDR Tumor bed Asper TV 364 Gy/7 bid/a d 50 Gy/25 qd/5 wk None
(2020)'* " (69%) +2cm Asper TV 50 Gy/25 qd/25 d
Overall clectron fickd tumor bed
(31%) +2un
GEC-ESTRO Multicatheter 1IDR or Tumor bed 32 Gy/8 bid/4 d or 50 Gy/25 qd/5 wk or Required 10 Gy/5 qd/1 wk
(2016)"""* PDR +2cm 30.1 Gy/7 bid/4 d 50.4 Gy/28 gd/5.5 wk
50 Gy/0.6-0.8 Gy perh
Intraoperative
ELIOT Electron applicator Tumor bed Asper TV 21 Gy to 90% isodosc 50 Gy/25 qd/5 wk Required 10 Gy/5 qd/1 wk
2021y 6-9 MeV
TARGIT-A adaptive (2020)"' " Cylindrical orthovoltage 50 kV applicator Tumor bed As per TV 20 Gy at surface/20-45 min 40-56 Gy/15-28 qd/3-5.5 wk Optional 10-11 Gy/4-8 qd/1-1.5 wk
TARGIT-A delayed (2020)" %% + (5-7 Gy at 1-cm depth)
WAL if high-risk (adaptive) 40-56 Gy/15-28 qd/3-5.5 wk
External beam with CT planning
Barcelona (2021)™*%° 3D-CRT Involved quadrant NA 37.5 Gy/10 bid/5 d 48 Gy/24 qd/5 wk Optional 10 Gy/5 qd/1 wk
Florence (2020)* ™ IMRT Tumor bed 1em 30 Gy/5 qod/14 d 50 Gy/25 qd/s wk Required 10 Gy/s qd/1 wk
+1cm
NSABP B-39 Multicatheter brachytherapy HDR Tumor bed 34 Gy/10 bid/5-8 d
(2019 Single catheter brachytherapy HDR +15cm 1em 34 Gy/10 bid/5-8 d 50 Gy/25 qd/5 wk Optional 10-14 Gy/5-7 qd/1-1.5 wk
3D-CRT 38,5 Gy/10 bid/5-8 d
RAPID (2019) 3D-CRT or Tumor bed 1cm 38.5 Gy/10 bid/5-8 d 425 Gy/16 qd/3 wk or Optional 10 Gy/4-5 gd/1 wk
IMRT +1lan 50 Gy/25 qd/5 wk
IMPORT LOW IMRT Tumor bed 1 cm 40 Gy/15 qd/3 wk 40 Gy/15 qd/3 wk None
o™ +15cm
Chandigarh 3D-CRT Tumor bed 1em 34 Gy/10 bid/5d 40 Gy/16 qd/3 wk Optional 10-16 Gy/5-8 qd/1-1.5 wk
(2020)™ +lam
HYPAB (2020)™ VMAT Tumor bed 0.5 cm 30 Gy/5 qod/2 wk 40 Gy/15 qd/3 wk Required  Simultancous 8 Gy/15 qd/3 wk
+lam
DBOG PBI (2022)™ IMRT Tumor bed 0.5 cm 40 Gy/15 qd/3 wk 40 Gy/15 qd/3 wk None
+15em

Goldberg M, Bridhikitti J, Khan AJ, McGale P, Whelan, TJ.
|IJROBP, Volume 115, Number 1, 2023




Parcialne ozarovanie prsnika -
vysledky

w \Vysledky tychto Studii s PBI v porovnani s oziarenim
celého prsnika naznacuju protichodné vysledky, pokia
iIde o lokalnu kontrolu a toxicitu.

@ |psilateralna recidiva bola hlasena v 14 z 15 studii.

w Celkovo bolo percento ipsilateralnych recidiv v prsniku nizke,
ale bolo vySSie u pacientov lieCenych PBI v porovnani s
WBI, 5% oproti 2,8% (RR, 1,72; 95 % interval spolahlivosti
[Cl], 1,46-2,02; P < 0,00001).




Ipsilateralna recidiva v prsniku

EvontsWomen
Traimanl Allocated  Allocatnd Rigk ratio
e ol Information FBI WEl FBEI © WBI
{a) External beam without CT planning :
Manihvistar {1003) 435Gy gd 51353 DEASS ~
Yorkshire BCG (2005) SGyIZ0f qd 104 anmt .
e 30 :
[ | (a) Subtotal 437 445 s
(14.0%)  (B.7%) : ;I.m, 12)
(b} Brachytherapy
Budapest (2020} ST o 11z 8130 -
GEC-ESTRD (2018) I2Cyia! bid 12833 WS =
22 1w
| (b) Subtotal TE1 681 1.21 19&.65—!.2‘5}
(2.9%)  (2.5%) i
(c) Intra operative
ELIDT {2021} e TMEST 1654
TERGIT-4 adapive [2020) Popotoche YT N0 JMSE
TERGIT-4 dataped (2020) e N asa1 punT2 -
T e ;
B cisuson 2372 2384 T——
(1.2%)  (2.5%) T
(d} External beam with CT planning
Barcaicna (2021} =il 151 151
Florence (2020) = e W0 G260 .
NSAEP B.38 [2015) | BVIOES  T2036 B
RAPID [211) . ITHOTD RS ——.—E—
IMPORT LOW (2013) -k s sty — .
Chandigail (2020) (Mo dala svaiablo. 152 petionts) :
HIYPAG (2020 et w8z 280 - -
DRCG PRI (2022} P 10831 rddd o S
156 129 ;
. {d) Subtotal 4652 4610 e — 125 (0.99-1.58)
(34%)  (2.7%) b
4100 230 )
Tatal 222 B120 = 1.72 [1.46-2.02)
(5.0%) (Z.8%) et
| :. L 1 J
A o =T LS confderca rienmin 0. 1.0 FE 1 Al

Heterogeneity between 4 subtotals: 1531!.6: p= ﬂ.ﬂﬂﬂ;m
Heterogeneity within subtotals: 7, =6.7; p=0.75

Heterogenaity betwaen 14 trials: xf3=2ﬁ.3: p=0.02

better ———|——= Pl warss

Heterogenita bola pozorovana medzi
4 r6znymi technikami

(P =0,0002) a medzi vSetkymi
Stadiami (P = 0,02).

Goldberg M, Bridhikitti J, Khan AJ, McGale P, Whelan, TJ.
|IJROBP, Volume 115, Number 1, 2023




Ipsilateralna recidiva v prsniku

1.21 lpﬂ_.EE.—E_Jﬂ

1.25 tﬂ‘.ﬂjtsﬁj

1.25 lp'l..?Es-Lﬁﬁj

EventaWaman
Treatmant Allocated  Allocated
SR i Infarmatian PHI WEl
(a) Brachytherapy
Budapest (2020) froa it 104128 130
GEC-ESTRO (2078) 32Gyral bkl 12833 w551
22 1
| {a) Subtotal 761 681
(2.9%)  (2.5%)
(b} External beam with CT planning
Barcwlana (Z021) i 151 1754
Florance (2020 v e BrZ60 BIZED
MZASP B39 (2015 T W8S P06
RAPID (2013) ol AHOTe 2065
IMFORT LOW (2013) D o BEED BT
Chandigah {2020 Mo dala aeailable, 132 palients)
HYFAE (2020 b w2 280
DBCG PRI {2022) bl 100431 Gid34
156/ 123
. {b) Subtotal 4652 4B10
(34%)  (2.7%)
178 140/
. Total 5413 5291
(3.3%)  (2.6%)
L
M 3% o 5% aonkdenos imervals 0.0

Difference batween treatmant effects in 2 subtotals: ;° =0.0; p=
Heterogeneity within sublotals: ° = 2.0; p= 0.96
Heterogenaity between 9 trials: g‘; =2.1; p=058

PHI batier —————— PBI worse
0.52

Ked'sa vylndli starSie Studie

externej RT bez planovania CT,

percento ipsilateralnych recidiv

v prsniku pre PBI v porovnani

s WBI bolo 4,5 % oproti 2,6 %

(RR, 1,67; 95 % CI, 1,41-1,98;

P < 0,00001), a heterogenita bola

stale pozorovana medzi skupinami

a individualnymi studiami.

Ked boli vyli@né aj intraoperatné studie
RT, percento ipsilateralnych recidiv v
prsniku bolo 3,3 % oproti 2,6 %

(RR, 1,25; 95 % CI, 1,00-1,55; P =0,05) a
medzi skupinami sa

nepozorovala Zadna heterogenita (P=0.92)
alebo

medzi jednotlivymi Studiami (P=0,98).

Goldberg M, Bridhikitti J, Khan AJ, McGale P, Whelan, TJ.

IJROBP, Volume 115, Number 1, 2023



Suhrn rizikovych pomerov pre vsetky studie - 1

Number
Type of outc of trials  PBI (%) WEI (%) Risk ratio (95% CI) P-value v .,
e — — — | Skutonélokrajové
Ereast events | k 7 I
Ipsilateral breast ovent 14 410/8222 (5.0) 230/8120 (2.8) —— 1.72 (1.46, 2.02) <0.0001 0 a I:]e .
True/Marginal recurrence 7 87/5280 (1.6) 94/5150 (1.8) e 0.90 (067, 1.21) 0.49 recidivy a recidivy inde
Elsewhere recurrence 7 B7/5280 (1.6) 43/5150 (0.8) — & 1.98(1.38 2.82) 0.0003 Vv ipsilateré_lnom prsm’ku
boli hlasené v 7 Studiach.
Regional, distant, mortality and second cancer Skutcxv:nélokra-ové IOké.I ne
Regional recurrence g 3813628 (1.0) 19/3565 (0.5) +* y 1.81(1.08,3.38) 0.03 o c J 2 8. n
Distant recurrence 10 10V606E (3.1) 193/5045 (3.2) 0.98 (0.80, 1.19) 0.82 reC|d|Vy boli nezvycane
Allcause mortality 12 8177700 (10.6)  B0B/7596 (10.6) £ 1.01(0.92, 1.10) 0.87 (181/10 430, 1,7 %) a
Breast cancer mortality 10 2307272 (3.2) 212/7151 (3.0) 1.08 (0.90, 1.30) 0.41 podobné v oboch
Non-breast-cancer mortality 9 408/7221 (5.7) 446/7100 (6.3) - 0.81(0.79, 1.03) 0.13 Ii&vebnych ramenach
Cardiac mortality 5 21/3961 (0.5) 40/3985 (1.0) ce 0,54 (0.31,0.92) 0.02 RR. 0.90:
Contralateral 8 151/5831 (2.5) 180/5804 (3.1) - 0.83 (0.67, 1.03) 0.09 ( 0’ 1%
Second cancers 7 314/5500 (5.7) 287/5370 (5.3) R 1.07 (0.91, 1.25) 0.40 95 % ClI, 0,67-1,21,
P = 0,49).
i i Inde v prsniku sa vyskytli
Acute taxicity 8 346/2083 (11.6) 93202852 (32.7) * 0.50 (0.45, 0.56) <0.0001 - e .
R recidivy viac
Chronic toxicity 13 2074/7204 (28.4)  2063/7103 (29.0) * 0.90 (0.86, 0.94) <0.0001 . .,
Cosmesis g 442/2567 (17.2)  377/2444 (15.4) - 1.14(1.00, 1.30) 0.05 u pacientov “ecenyCh PBI
v porovnani s WBI
(1,6 % oproti 0,8 %;
| | | RR, 1,96;
0 1 2 3
95 % Cl, 1,36-2,82;
PBI bett PEI
y e P = 0,0003).

Goldberg M, Bridhikitti J, Khan AJ, McGale P, Whelan, TJ.
|IJROBP, Volume 115, Number 1, 2023




Suhrn rizikovych pomerov pre vsetky studie - 2

Number
oftrials PBI (%)

Type of outcome WEI (%) Risk ratio (95% CI) P-value
Ereast events
Ipsilateral breast event 14 41/8222 (5.0) 230/8120 (2.8) —— 1.72 (1.48, 2.02) =0.0001
True/Margingl recurrence 7 B7/5280 (1.6) 94/5150 (1.8) —— 0.90 (0,67, 1.21) 0.49
Elsewhere recumence 7 B7/5280 (1.6) 43/5150 {0.8) —_— 1.96 (1.36, 2.82) 0.0003
Regional, distant, mortality and second cancer
Regional recurrence g 38/3628 (1.0) 1973565 (0.5) + ¥ 191 (1.08 3.38) 0.03
Distant recurrence 10 19WB06E (3.1) 193/5945 (3.2) 0.98 (0.80, 1.19) 0.82
All-cause mortality 12 B1T/TTO0 (10.6) BOB/ITS96 (10.6) 1.01 (0.82, 1.10) 0.87
Breast cancer moriality 10 2INT272 (3.2) 2127151 (3.0) 1.08 (0.90, 1.30) 0.41
MNon-breast-cancer mortality 9 408/7221 (5.7) 4467100 (6.3) R 0.91 (0.79, 1.03) 0.13
Cardiac martality 5 21/3961 (0.5) 40/3285 (1.0) —— 0.54 (0.31,0.92) 0.02
Caontralateral B 151/5931 (2.5) 180/5804 (3.1) —— 0.83 (0.67, 1.03) 0.09
Second cancers 7 J14/5500 (5.7) 28715370 (5.3) b 1.07 (0.91, 1.25) 0.40
Toxicity and cosmesis
Acute toxicity B 346/2983 (11.6) QIAIRB2 (32.7) * 0.50 (0.45, 0.56) <0.0001
Chronic toxicity 13 20747294 (28.4) 20837103 (29.0) * 0.90 (0.86, 0.94) <0.0001
Cosmeasis 9 4422567 (17.2) 37712444 (15.4) - 1.14 {1.00, 1.30) 0.05

| | |
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FBI better PBIl worse

Regionalna recidiva bola

velmi

zriedkava a bola zvySena
u pacientov lisenych PBI
v porovnani s WBI

(1,0 % oproti 0,5 %;

RR, 1,91;

95 % ClI, 1,08-3,39;

P =0,03).

Vzdialene metastazy boli

menej aste (3,2 %)

a nepozoroval sa Ziadny
rozdiel medzi PBI a WBI.

Goldberg M, Bridhikitti J, Khan AJ, McGale P, Whelan, TJ.
|IJROBP, Volume 115, Number 1, 2023



Suhrn rizikovych pomerov pre vsetky studie - 3

Number
oftrials PBI (%)

Type of outcome WEI (%) Risk ratio (95% CI) P-value
Breast events
Ipsilateral breast event 14 41/8222 (5.0) 230/8120 (2.8) —— 1.72 (1.48, 2.02) =0.0001
True/Margingl recurrence 7 B7/5280 (1.8) 94/5150 (1.9) —— 0.90 (0,67, 1.21) 0.49
Elsewhere recurrence 7 B7/5280 (1.8) 43/5150 {0.8) —_— 1.96 (1.36, 2.82) 0.0003
Regional, distant, mortality and second cancer
Regional recurrence = 38/3628 (1.0) 1973565 (0.5) + ¥ 1.91(1.08 3.39) 0.03
Distant recurrence 10 19WB06E (3.1) 193/5945 (3.2) 0.98 (0.80, 1.19) 0.82
All-cause mortality 12 B1T/TTO0 (10.6) BOB/ITS96 (10.6) 1.01 (0.82, 1.10) 0.87
Breast cancer moriality 10 2INT272 (3.2) 2127151 (3.0) 1.08 (0.90, 1.30) 0.41
MNon-breast-cancer mortality 9 408/7221 (5.7) 4467100 (6.3) -+ 0.91 (0.79, 1.03) 0.13
Cardiac martality 5 21/3961 (0.5) 40/3285 (1.0) —— 0.54 (0.31,0.92) 0.02
Caontralateral B 151/5931 (2.5) 180/5804 (3.1) —— 0.83 (0.67, 1.03) 0.09
Second cancers 7 J14/5500 (5.7) 28715370 (5.3) b 1.07 (0.91, 1.25) 0.40
Toxicity and cosmesis
Acute toxicity B 346/2983 (11.8) 93212852 (32.7) * 0.50 (0.45, 0.56) <0.0001
Chronic toxicity 13 20747294 (28.4) 20837103 (29.0) * 0.90 (0.86, 0.94) <0.0001
Cosmeasis 9 4422567 (17.2) 37712444 (15.4) - 1.14 {1.00, 1.30) 0.05

| | |

0 1 2 3

FBI better PBIl worse

Umrtnostz akejkoliek prithy
bola

podobna pre PBI a WBI.
Umrtnostha karcinébm

prsnika bola hlasena

v 10 stadiach a

iadny rozdiel

nebol medzi skupinami

(RR, 1,08; 95 % CI, 0,90-1,30;
P=0,41).

Umrtnostkvéli kardiologickym
problémom bola hlasena

len v 5 Studiach, ale

bola ni&a s PBI ako s WBI
(0,5 % oproti 1,0 %; RR, 0,54;
95 % Cl, 0,31-0,92; P = 0,02).
Karcindm v kontralateralnom
prsniku sa menej vyskytoval
v skupine s PBI v porovnani
s WBI (2,5 % oproti 3,1 %;
RR, 0,83; 95 % ClI, 0,67-1,03;
P = 0,09) a nebol pozorovany
iadny rozdiel vo vyskyte
sekundarneho karcinbmu.

Goldberg M, Bridhikitti J, Khan AJ, McGale P, Whelan, TJ.
|IJROBP, Volume 115, Number 1, 2023




Toxicita

# Toxicita bola podstatne nigia u pacientov
lieCenych PBI v porovnani s WBI (
' RR, 0,50; 95 % CI, 0,45-0,56; P <
0,00001).
* Neskora toxicita bola zvySena s PBIl v
Manchester studii a
Randomized Trial of Accelerated Partial Breast
Irradiation (RAPID) studii.

Goldberg M, Bridhikitti J, Khan AJ, McGale P, Whelan, TJ.
|IJROBP, Volume 115, Number 1, 2023



Ucinnost a bezpeénost PBI

Triaks Follow Local Toicity Cozmesis
up tme cantrol
(¥earz) (WBI v=.
PBI)
Hungary NIO 17 IBTR: 7.9%  No difference in Improved
Polgar et al vs. 9.6%, p  moderate to cosmetic
[25] =059 severe lave skin outcome with
toxicities PEI arm
GEC-ESTRO 10.36 IBTR: Late skin toxicicy Mo difference
Strnad et al. 1.58% vs. reduction with
[35] 351%, . p=  FBI
0.074
BARCELONA 5 IBTR: D% Acute shin toxdeicy Mo difference
Radriguez ve. 0%, p= reductdon with
et al. [41] NR PEL; no difference
in late toxdcity
FLORENCE 10.7 IBTR: 25%  Acute and late Improved
Meattini Vi 3.7%, toxicity reduction cosmetic
et al. [36] HR 1.56 with PEI outcome with
PEI
UK IMPORT G IBTR 1.1% Acute and late Mo difference
Low wvs. 0.5%, p toxicity reduction
Cales et al. = 0.016 with PBI
[37]
RAPID 2] IBTR: 2.8%  Acute toxicity Improved
Whalan v, 300, reductdon with cosmetic
et al. [30] HR 1.27 PEIL; late toxicity outcome with
reduction with WBI
WEI
MIABP- B39/ 10.2 IBTR: 3.9%  No difference Mo difference
BTG 0413 wvs. 4680,
Vicini et al. HR 1.22
[31]
ELIOT 58 IBTR: 0.4%  Skin toxicity MR
Veronesi v 44580, reductdon with
et al. [24] HR 9.3 IORT
TARGIT 25 IBTR: 1.3%  Skin toxicity MR
Vaidya et al. Vi 3.3%, p reducdon with
[49] = 0.042 IORT

Florence studia skimala 520 pacientov,
ktori dostavali WBI a externé PBI

pomocou techniky radioterapie s
modulovanou intenzitou (IMRT) v

piatich frakciach. Po 5 rokoch boli

vyskyt lokalnej recidivy v ipsilateralnom
prsniku (IBTR) (1,5 % vs. 1,5 %, p = 0,86)

a OS (96,6 % vs. 99,4 %, p = 0,057)
ekvivalentné.

Vysledky sa potvrdili po 10 rokoch a
kumulativna incidencia IBTR bola 2,5 %
oproti 3,7 % v ramene s WBI a s PBI (p = 0,40);
okrem toho nebol pozorovany Zadny

rozdiel v OS. Podobne studie IMPORT-LOW
a RAPID hodnaotili viac ako 2 000 pacientov
a neukazali iadny rozdiel pokidide o IBTR

a OS medzi WBI a externym PBI.

Meattini | et al.

The Breast 69 (2023) 401409




Vyhody PBI

» Studia NSABP-B39/RTOG 9413 bhola jednou z najvadsich
studii pre PBI. Bolo zaradenych 4216 pacientov, ktori boli
randomizovani do skupin s WBI alebo PBI pomocou
r6znych technik: externa 3D CRT, intersticialna
multikatétrova brachyterapia, pripadne intrakavitarna
brachyterapia. Nebol hlaseny Zzdny vyznamny klinicky
rozdiel v zmysle lokalnej recidivy v ipsilateralnom prsniku
po 10 rokoch.
w Celkove prewanie sa tienelisSilo medzi ramenami s WBI a
s PBI.
% Okrem ekvivalencie z hidiska lokalne] kontroly a OS, PBI
ma vyhodu bezpecnostného profilu s celkovymi dobrymi -
vynikajucimi kozmetickymi vysledkami.
% Jednou z hlavnych vyhod PBI v porovnani s WBI
(konvencné alebo mierne hypofrakcionované plany) je
skratenie casu liecby RT. KratSie trvanie RT prsnika mézevied
k lepse] kompliancii a kvalite &ota pacientok.

Meattini | et al.
The Breast 69 (2023) 401-409




Obmedzenia PBI - 1

W PBI sa stal Siroko pouzivanym pri lieCoe v€asného Stadia karcinomu
prsnika s nizkym rizikom, a hoci sa zda, Z°Bl vykazuje urcité
vyhody oproti WBI, existuju urCité obmedzenia, ktoré madaispdsobit, £
pouzivanie PBI bude menej prakticke, alebo ktore je potrebné vzatdo
uvahy, aby sa vyvazili jeho vyhody nad potencialnymi rizikami.

% Cosa tyka brachyterapie - relatl’vna zloiitost’ techniky intersticialnej
brachyterapeutlckych zariadeni nepouziva vyluéne brachyteraplu na
prsnik, ale aj na dalSie klinické indikacie. Niektori autori hlasili obavy

v ramci cielového objemu v
brachyterapii v porovnani s technikami externej RT, ktoré
mdze potencialne viest k vysSiemu vyskytu nekrozy tuku a toxicite
podkozia (asymptomaticka tukova nekroza je vedmiCasto hlasena po
prsnik zachovavajucej operacii bez ohladu na techniku RT).

¥ |ntraoperacné modality vyzaduji dodatoény &sna operaénej séle.

Okrem toho invazivnost postupu méze bitkictowmfaktorom a mala by by
podrobne prediskutovana s pacientmi. PBI sa robi predtym, ako su k
dispozicii kone¢né vysledky histologie a po definitivnom histologickom

naleze niektoré pacientky aj tak musia podstupit WBI, ak histologicky

nalez ukaze chorobu s vysokym rizikom.

Meattini | et al.
The Breast 69 (2023) 401-409




Obmedzenia PBI - 2

w Externa PBl pomocou techniky IMRT distribuuje nizke davky do
vad@&ch objemov mimo I6ka lumpektomie a jej dlhodobé vedhjSie
udrky na rizikové organy sa este musia preskumat
% Okrem toho optimalne kritéria vyberu pacientov pre PBI nie su dobre

definované, priom do viacerych randomizovanych kontrolovanych
Studii su zahrnuté r6zne populacie pacientov a podaréznych
usmerneni.
% Dalsim obmedzenim PBI je teoretické zvy3ene riziko lokalnej recidivy v
d6sledku geografického nezasiahnutia cielového objemu v kontexte

redukcie cielovych objemov (variabilita konturovania 162ka nadoru
medzi lekarmi, s potencialnym rizikom geografického vynechania

targetu).
¥ Napokon, hoci sa oAauju mensie objemy, Zrenie sa dodava
hypofrakcionovanym a zrychlenym sposobom, pricom sa
teoreticky zvySuje riziko dlhodobej toxicity, ako je fibroza, a
zhorSenie kozmetickych vysledkov

Meattini | et al.
The Breast 69 (2023) 401-409




Vhodnée kritéria pre PBI v publikovanych odporu€aniach

Velkost’ tumoru <30 <20 <30 <30 <30
(mm)

Hormonalne ER pozitivne ER pozitivhe ER pozitivhe ER pozitivne ER pozitivne
receptory resp resp resp
negativne negativne negativne

Dalsie vlastnosti  Unifokalny Unifokalny Akceptované Unifokalny Unifokalny
Bez LVSI Bez LVSI fokalne LVSI Unicentricky Unicentricky
Negativne LU Bez EIC Multifokalita Bez LVSI Negativny stav
Negativne LU akceptovana (ak Bez EIC uzlin
Bez neoad;. je rozpatie< 30  Negativny stav Ziadna primarna
CHT mm) uzlin systémova
Negativny stav Bez neoad,. lieCba/
uzlin CHT neoadjuvantna
Ziadna chemoterapia
geneticka

mutacia



Davka a frakcionacia pre PBI brachyterapiou a
externou RT

Externa RT 27.5-30Gy 6Gy 5 denne alebo kazdy
druhy den
38.5Gy 3.85Gy 10, 2x denne
40Gy 2.67Gy 15, denne

Whelan TJ, Julian JA, Berrang TS,
Kim DH, Germain I, Nichol AM, et al.
Lancet 2019:394:2165-72




Davka a frakcionacia pre PBI externou RT

»  Podbkonedho konsenzualneho vyhlasenia ESTRO/ACROP
boli vhodnymi kritériami pre PBI vek 50 rokov, luminalne
podtypy, malé nadory, &adna lymfovaskularna invazia,
nelobularny invazivny karcinom, grade nadoru 1-2,
nizky/stredny grade DCIS, unicentricky/unifokalny nador, Cisté
chirurgické okraje, negativne uzliny (vratane izolovanych
nadorovych buniek) a nepouzivanie primarnej systemovej lieCbya
neoadjuvantne] chemoterapie.

" Panel expertov odporud, Z2sU reimy S miernou
hypofrakcionaciou (40 Gy v 15 frakciach) a
ultrahypofrakcionaciou (26—-30 Gy v 5 frakciach) vhodnymi
reimami pre externu PBI. Okrem toho nebol podporovany rein
pre externu PBI dvakrat denne podhastudie RAPID.

Meattini |, Becherini C, Boersma L, Kaidar-Person O, Marta GN, Montero A, et al.
European Society for Radiotherapy and Oncology Advisory Committee in Radiation

Oncology Practice consensus recommendations on patient selection and dose and
fractionation for external beam radiotherapy in early breast cancer. Lancet Oncol 2022;23:e21-31



Konturovanie PBI externou RT

% Zavedenie modernych technik RT otvorilo novu oblagvyskumu
v oblasti konturovania |64a nadoru.
w» Niektore klinické charakteristiky prsnika, ako je husty parenchym
alebo |640 nadoru, maly objem, retro-areolarne umiestnenie
alebo blizkogk prsnému svalu, boli spojené s ni&m
konsenzom medzi pozorovatelmi v modernom konturovani.
» Chirurgicke klipy sa odporu¢aju na presnu lokalizaciu I6zka
nadoru, aj kedto nebolo jednotne prijaté.
vV tomto ohde mozpredstavovatzobrazovanie magnetickou
rezonanciou (MRI) dlISi nastroj na lepsie lokalizovanie |64a
nadoru v porovnani s CT, ale neexistuje konsenzus o
optimalnych sekvenciach MRI.

1) Kirby AM, Yarnold JR, Evans PM, Morgan VA, Schmidt MA, Scurr ED, et al. Tumor bed delineation for
partial breast and breast boost radiotherapy planned in the prone position: what does MRI add to X-ray CT localization
of titanium clips placed in the excision cavity wall? Int J Radiat Oncol Biol Phys
2009;74:1276-82
2) Al-Hammadi N, Caparrotti P, Divakar S, Riyas M, Chandramouli SH, Hammoud R, et al. MRI reduces variation of contouring
for boost clinical target volume in breast cancer patients without surgical clips in the tumour bed. Radiol Oncol 2017;51: 160-8



llustrativna demonstracia planovania ciel'ovych objemov pouzivanych na PBI prsnika
s pouzitim externej radioterapie v porovnani s radioterapiou riadenou MRI

Lumpectomy cavity

Lumpectomy cavity | %
R ‘ , Clinical target volume (CTV)
Planning target volume (PTV)-+ - Planning target volume (PTV)
1cm /\_/ 1.5cm
1.0cm
MRI guided EBRT Conventional EBRT

Refaat T et al. Accelerated partial breast irradiation:
current status and future directions. Ann Breast Surg 2022;6:16



Perspektivy do buducnosti - 1

Published preoperative PBI/SBRT trials.

Study (year) Eligibility N Follow-up RT schedule Surgery pCR  Efficacy Toxicity
(months) timing
Bondiau Not suitable for BCS, unifocal, 26 30 19.5-31.5Gy/3 4_8 weeks 36% 96% ORR, None
et al. HER2 negative fractions (robotic after the 92% BCS rate
(2013) SBRT) last CT
[81]
Horton etal.  Age =55 years, T1 or low- 32 23 15-21Gy/1 within 10 NR Increase in post- 13 grade 2; 2 grade 3
(2015) intermediate DCIS <2 cm, cNO, fraction (IMRT) days after radiation vascular
[82] ER+ and/or PgR+, HER2- RT permeability, decreased
cellular density
Nichols et al. <3 cm, cNO, unifocal invasive 27 43.2 38.5Gy/10 =3 weeks 15% Ki-67 decrease after RT 1-year PRCO fair and poor
(2017) fractions (3DCRT) after RT in 70.4%, ORR 88.9% in 17% and 5%, respectively
[80]
van der Leij Age >60 years, <3 cm, invasive, 70 23 40Gy/10 fractions 6 weeks NR 2 IBTR At 12 months:
et al. unifocal, non-lobular, negative (3DCRT or IMRT or after RT 70-11% mild-moderate
(2015) SNB VMAT) induration
[78] At 24 months:
46% mild-moderate fibrosis
Guidolin <3 cm, ductal, any grade, unifocal 27  16.2 21Gy/1 fraction 1 week NR All patients free from No significant differences in
et al. ER+, c¢NO, postmenopausal status after RT relapse HRQoL and PRCO
(2019)
(93]
Meattini Age =50 years; hormone receptor 22 18 21Gy/1 fraction 2 weeks 9% No patients have No acute toxicity greater
et al. positive and HER2-; any grade; (robotic after RT locoregional neither than G2 was recorded,
(2022) unifocal; maximum size 25 mm; radiosurgery) distant recurrence cosmetic results were
[32] clinically node negative scored excellent/good in 14

patients

1) van der Leij F, Bosma SC, van de Vijver MJ, Wesseling J, Vreeswijk S, Rivera S, et al.
First results of the preoperative accelerated partial breast irradiation (PAPBI) trial.
Radiother Oncol 2015;114:322—7.

2) Bosma SCJ, Leij F, Vreeswijk S, Maaker M, Wesseling J, Vijver MV, et al. Five-year
results of the preoperative accelerated partial breast irradiation (PAPBI) trial.
Int J Radiat Oncol Biol Phys 2020;106:958-67.



Perspektivy do buducnosti - 2

W Potencialny prinos aplikovania PBI pred operaciou je suvisiaci so
znizenim cielovych objemov, vySSou presnostou, obmedzenym
rizikom fibrozy (odstranenie oblasti prsnika, ktora dostala najvyssiu
davku RT) a dobrymi kozmetickymi vysledkami.
w Studia PAPBI, fazy 2, do ktorej boli zaradeni pacienti s velkostou
nadoru menej ako 3 cm lieCenych s 40 Gy v 10 frakciach (roky 2010—
2013) a 30 Gy v 5 frakciach (po roku 2013), po ktorych nasledoval
chirurgicky zakrok po 6—8 tyzdioch. Patiotné vysledky Studie PAPBI
boli publikované v roku 2020, autori potvrdili nizky vyskyt lokalnej
recidivy len u 4 pacientov zo 133 pacientov, s celkovo dobrou
znasanlivostou a kozmetickymi vysledkami.

1) van der Leij F, Bosma SC, van de Vijver MJ, Wesseling J, Vreeswijk S, Rivera S, et al.
First results of the preoperative accelerated partial breast irradiation (PAPBI) trial.
Radiother Oncol 2015;114:322—7.

2) Bosma SCJ, Leij F, Vreeswijk S, Maaker M, Wesseling J, Vijver MV, et al. Five-year
results of the preoperative accelerated partial breast irradiation (PAPBI) trial.

Int J Radiat Oncol Biol Phys 2020;106:958—-67.



Perspektivy do buducnosti - 3

% Podapublikovanej literatury je predoperacna SBRT novym pristupom k
multimodalnej liebe karcinomu prsnika.
W Podavanie RT schém zalozenych na vySsej davke na frakciu méze

ZiepSit komplianciu pacienta a zidhaklady na zdravotnu

starostlivost..
w DoOkazy o ulohe predoperacnej SBRT, najma pri karcinOme prsnika, su
vSak stale obmedzené.

1) Horton JK, Blitzblau RC, Yoo S, Geradts J, Chang Z, Baker JA, et al.
Preoperative single-fraction partial breast radiation therapy: a novel phase 1,
dose-escalation protocol with radiation response biomarkers.
Int J Radiat Oncol Biol Phys 2015;92: 846-55

2) Meattini |, Francolini G, Di Cataldo V, Visani L, Becherini C, Scoccimarro E, et al.
Preoperative robotic radiosurgery for early breast cancer: results of the phase Il ROCK trial
(NCT03520894). Clin Transl Radiat Oncol 2022;37:94-100

3) Zerella MA, Zaffaroni M, Ronci G, Dicuonzo S, Rojas DP, Morra A, et al.
Single fraction ablative preoperative radiation treatment for early-stage breast cancer:
the CRYSTAL study - a phase /1l clinical trial protocol. BMC Cancer 2022;22:358



Zavery

w Tisice Zen s v€asnym Stadiom karcinomu prsnika boli zaradené do
prospektivnych randomizovanych klinickych Studii porovnavajucich
r6zne techniky PBI oproti konvenénej WBI a vysledky boli hlasene.

porovnani s WBI.
i Existuje dostatok dokazov na podporu PBI pre vhodne vybrané Zeny s
karcinbmom prsnika vo v€asnom Stadiu na zaklade dostupnych
dokazov urovne 1.
% DalSie $tudie su potrebné na optimalizaciu a identifikaciu najvhodnej$ej
a personalizovanej liecby pre pacientky s nizko rizikovym karcinomom
prsnika.
¥V tomto komplexnom ramci PBI predstavuje elegantny pristup k
optimalizacii lieCby karcinbmu prsnika, najdeniu rovnovahy medzi
zaazoutoxicity a optimalnou udnnostou lokalnej terapie.



Dakujem za pozornost

The outline of GTVe, GTVs and GTVe + s. a. GTVc + s: the gross target volume delineated based
on both seroma and surgical clips; b. GTVec: clips the gross target volume delineated based on surgical
clips; e. GTVs: the gross target volume delineated based on the seroma; d. GTVc + s (vellow), GTVe

(red) and GTVs (green) on the same lay of a 4D-CT data set.

. Tumour

O Excision specimen

Excision Margins

Intra-operative/brachy CTV

O Ideal CTV target

Missed CTV by intra
operative/brachy PBI

1 The seroma target volume (STV) represents the surgical cavity left after removal of
the primary tumor,

2 Breast tissue stranding, likely representing surgical disturbance, rather than the
tumor cavity, will not be included as part of the tumor cavity

3 If surgical clips relating to the pnmary tumor removal are present, they should be
included in the seroma contour, still keeping the volume as small as possible

4 The tumor cavity will be grown as follows

« Clinical target volume (CTV) = STV + 10 mm, tnmmed to 5 mm from skin and to
the breast-chest wall mterface
* Planning target velume (PTV) = CTV + 10 mm
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