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Overview: Partial breast irradiation (PBl)

A Rationale

A Review of randomised trial results:
I GEGESTRO
i IMPORT LOW
i RAPID
i ELIOT
i TARGIT

A Future research directions

A Who to treat & how?



Rationale for PBI: pattern of relapse

A 2,544 patients treated by BCSRT at NCI, Milan 19%089

Site in relation to Number (%)
Primary tumour

¢ 2cm from scar 142 (74)
Other quadrant 43 (23)
Undetermined 6 (3)

SalvadorB, BJS,1999, 86,-8%4



Rationale for PBIl: smaller volume = less
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Rationale for PBI: shorter treatment more
attractive?

A Influences on decision for mastectomy in
patients eligible for breast conserving surgery

A Shorter duration R

(35 weeks) would have

made 47% of mastectomy patients more likely

to accept BCS

Rippyet al. Breast 20143; 2738



PBI is not a new concejt

At . L au0dzZRAS&a aiagl NISR
Increase In local recurrence rates (LRS)
A Possible contributing factors:
| Patient selection
I Surgical margins
I RTlocalisation& technique



Gda2RSNy¢ tFNBS w/¢a S
Trial Target Partial Breast Time
accrual Test Arms
GEGESTRO 1170 Multi-source 192Ir 3.54 days
IMPORT LOW | 2000 External beam IMRT 3 weeks
RAPID 2128 External beam RT 5 days
ELIOT 1305 Intraoperative electrons |1 day
TARGIT 1600 Intraoperative xrays 1 day
NSABRBI/RTOG | 4300 Multi-source 192Ir 5 days
0413 Single source 192Ir 5 days
External beam RT 5 days
IRMA 3302 External beam RT 5 days
SHARE 2796 External beam RT lor3
weeks
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GEGCESTRO trnal

Accrualperiod: April 2004 ¢ July2009 1184 patients

Eligibility criteria after BCS:
Agex years
pTisor pT1g2 (tumor size¢ 3 cm), pNOHNmMiMO

L Surgicamarginsx r|nm LM neg, Eltheg

Randomisation
Stratification: institute, menopausastatus, tumortype (DCIS/sinvasive

n=633 n=551
~ e
AcceleratedPattial Breastlrradiation (APBI) Whole Breastlrradiation (WBI)
Interstitial Brachytherapy (iBT) 50 Gy+ 10Gytumor bed boost
HDR:8x 4Gy(n=119)or 7x 4.3 Gy (n=59)

\

PDR:50Gy(0,6-0,8 Gy/h) (n=451)

.

Lancet 2016. 387; 1001%229-38 Slides courtesy of ProRPolgar& Strnad



Patient and tumor characteristics

Median age(range 62 (40-92) 62 (40-85) NS
x40-50 91 (14) 91 (17)

> 5060 192 (30) 162 (29)

> 6070 256 (40) 202(37)
Premenopausa 108(17) 92 (17) NS
Postmenopaush 525(83 459 (83

Mediantumor size(rangg 12 (9-30) 12 (9¢30) NS
pTis(DCIS) 36 (5) 24 (4)

pTl 530(84) 469(85)

LJCH 00X on YYD 67 (11) 58 (11)

Median surgicalmargins(range 8 (2-40) 7(2-25) NS

pNO (AD) 127(20) 118(21) NS
pNO (SLNB) 470(74) 408(74)

PN1mi 5 (1) 5 (1)

PNX 31(5) 20(4)




Tumorcharacteristicsand systemictreatments

Ductal 453 (72) 424 (77)
Lobular 85 (13) 49 (9)
Tubular 38 (6) 36 (7)
Mucinous 14 (2) 13 (2)
Papillary 5(1) 4 (1)
Medullary 2 (<1) 1 (<)
Missingdata 36 (6) 24 (4)

NS

HG1 248 (39) 217(39)

HG2 319(50) 288(52) NS
H 7 42

ER+ 579 (92) 503 (91)

ER 39 (6) 35(7) NS
NA 15(2 13(2
Hormonaltherapy 549 (87) 482 (87)

Chemotherapy 63 (10) 65 (12)

None 59(9) 46 (8) NS
Missingdata 2(<1) 0




Resultsc L . ¢ astreatads analysig

“as treated
WBL 0.92%(95% CI: 22¢1.73%) NS
versus
ARBI. 1.44%(95% ClI: 51¢2.38%) p=042 —
200 —— APBI
—‘ —WEI
“intent to treat” |
WBI: 1.076(95% CI: @2¢1.92%) NS
versus
ARBI: 1.33%(95% CI: @1¢2.24%) p=0.53
E 100
—5 7.5 Difference at 5 years 0-52% (95% 0 -0-72 10 1.75)
5 p=0-42 (Fine and Grey)
50—
25
o
0 I I I I | I
W] 1 2 3 4 5 6 7
Mumber at risk Time (years)
APBl 633 626 616 606 601 573 429
WBI 551 L4313 535 L2 511 490 381

Difference(Rateypg) ¢ Rateyg) betweenthe S-yearIBTRates=0.529%(95% CI:0.72 ¢ 1.75%).
Non-inferiority concerningthe 5-year IBTRate hasbeenconfirmed



Lateside-effectsand cosmeticresultsat 5 year FUPby treatment
Sideeffect APBI WBI p-value
G1-3 skinpigmentation 5.7% 10.0% 0.009
G23 skintoxicity 3.7% 6.1% 0.06 |
G2-3 subcutaneougoxicity 6.2% 5.4% 0.33
Symptomatidat necrosis 1.2% 0.9% 0.49
G2-3 breastpain 0.6% 1.2% 0.11
Excellentgoodcosmeticresults 92.2% 91.1% 0.57
(rated by patients)

Excellentgoodcosmeticresults 92.7% 90.0% 0.14
(rated by physician}

No significant difference in late toxicity at 5 years other than cumulative incidence-8f G2
late skin toxicity 10.7% (95 Cl 8.8.4) WBRVs6.9% (4.99.0) APBI (difference&.8, 95% Cl
7.2¢ 0.4; p=0.020 Lancet Oncolog201718(2):259268



Conclusions

- 5-yearresultsof the GECESTRO AP#ial confirmthat adjuvant
APBlusingmulticatheterbrachytherapyafter BCS iaseffectiveas
whole-breastirradiationfor selectedpatientswith early-stage
breastcancer

- Significantlylesslate skinside-effectshavebeenobservedin the
APBlarm.

- Thisis the first phaselll trial provingnon-inferiority of APBLo
conventionalwhole-breastirradiation.
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Trial design: Inclusion Criteria N

A Breastconservation surgery adjuvant systemic therapy
A Agexb0, female

A Pathologicali dzy 2 dzNJ a A1 S XoOY

A Invasiveunifocaladenocarcinoma

A Gradel, Il or I

A pNOorpN1

A MinimumYA ON2 2402 L2Zn@d YI NBAY X

Randomised (1:1:1)
N=2018*

Whole Partial
N=674 N=669

* 2 patients were randomised and subsequently withdrew complete consent from any of their data being used in analyses



Baseline characteristics
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Whole Reduced Partial
N=674 N=673 N=669
% % %
Age (years) Median
(range) | 62 (5090) | 63 (5091) | 62 (5091)
Tumoursize (cm) Median
(range) | 1.2 (0.23.0)| 1.1 (0.23.0) | 1.2 (0.23.0)
Grade 1 45 40 43
2 46 49 48
3 9 11 10
Pathologicahode status Positive 4 3 2
Negative 06 97 08
Lymphovasculanvasion Present 7 10 7
Absent 93 90 93
ER status Positive 95 95 95
Poor S S )
HER2 Positive 4 4 6
Poor 96 96 94




Primary endpoint: Local relapse

Localrelapse (LR) Whole Partial
N=674 N=669
Number ofLR events 9 3 6
KM 5 year cumulative
LR incidencestimate 1.1% 0.2% 0.5%
(0.52.3) | (0.021.2) | (0.2-1.4)
(95% CiI)
Hazard ratio 0.33 0.65
(95%cCI) (0.09, 1.20) (0.23, 1.84)
Pr{HR>2.03), test for NI p=0.003 | p=0.016
Log rankp-value p=0.077 | p=0.420
Absolutedifference in LH -0.73% -0.38%
rate at 5 years 95%C) (-0.99, 0.22](-0.84, 0.90

21



Event status
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Whole Partial

N=674 N=669
n n n
Local relapse 9 3 6
Regionakelapse 1 1 2
Distant relapse 11 10 12
Contralateral BC (invasive) 10 11 11
Deaths 40 39 37

Cause of death:

Breast cance 9 / 10
Seconaancel 14 16 12
Cardiac 5 2 2
Other 12 11 11
Unknowr 0 0 2




Normal Tissue Effects (NTEs): Patient assessment at 5 years
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Conclusions

A

A

N
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ontinferiority for and Partial breast

compared withWWhole breastRT In terms of LR

LR rates &noderate/marked normal tissue effects lov
across all groups

Partial breastreduces severity of overall breast

a

opearance (PROMSs) at five years

T

nis simple radiotherapy technique is implementabile

In radiotherapy centres worldwide



AModerno | arge RCTs test
Trial Target Partial Breast Time
accrual Test Arms
GEC-ESTRO 1170 Multi-source 192Ir 3.5-4 days
IMPORT LOW | 2000 External beam IMRT 3 weeks
RAPID 2128 External beam RT 5 days
ELIOT 1305 Intraoperative electrons |1 day
TARGIT 1600 Intraoperative x-rays 1 day
NSABP- 4300 Multi-source 192Ir 5 days
39/RTOG 0413 Single source 192Ir 5 days
External beam RT 5 days
IRMA 3302 External beam RT 5 days
SHARE 2796 External beam RT lor3
weeks




Partial breast RT may not have lesxicity:
depends on dose/fractionatioiX

A E.g. RAPID trial:

I APBI 38.%5yin 10Fbod vs WBRT 42.%yin 16F or
50Gyin 25K boost

A Primary endpoint: local recurrence
A Secondary endpointgosmesist toxicity

A 2006¢ 2011, 2,135 recruited, median follow
up 36 months

Olivotto et al. JCQ013.31; 32403845



MNo. of Patients

Mo, of Patients

Mo. of Patients

WBI

474 (AT%)
AT
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Cosmetic assessment a5
APBNVsSWBRT:

ATrained nurseg 29%vs
17%, p < 0.001

APhysicians reviewing
photographsg 26%vs18%, p
< 0.002

A EQD2 about 53Gy
A Or 65Gyif consider
Incomplete repair

A YarnoldJ, IJROBP, 2010
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ELIOT Tral

A European Institute of OncologMlilan

A Inclusion criteria:
I Women 4875 years
i XX Hdp OY
A Randomised to:

I WBRT 5@yin 25F over 5 weeks + boost
I VSIORT 215yto tumour bed,electrons

A Primary endpointipsilateralbreast tumourrecurrence
(IBTR)

A Prespecified equivalence margibRR o¥.5% folORT
(assumed LRR of 3% for WBI)



External Intraoperative
radiotherapy radiotherapy

A > 250 LN+

with electrons
A20¢
48-49 years 43 (7%) 44 (7%) 20 /O GB
50-59years 267 (41%) 286 (44%)
60-69 years 269 (41%) 259 (40%)
=70 years 75 (11%) 62 (10%) - .
o A GEGESTRO:
Ductal 514 (79%) 524 (81%) A 5% pN 1m|
Lobular 57 (9%) 53 (8%)
Ductal and lobular 21 (3%) 17 (3%) A <109% G3
Other 55 (9%) 53 (B%)
Pathological sizei
=1 om 194 (30%) 199 (31%) .
1-1.5cm 235 (36%) 243 (38%) A I M P O RT LOW -
1-.5-2 cm 115 (18%) 120 (19%) A 3 % L N +
>2 cm 103 (16%) 83(13%)
Number of positive nodest A -~ 1 O% G 3
None 471 (73%) 478 (74%)
1-3 138 (21%) 138 (21%)
=4 38 (6%) 31(5%)
Tumour grade§
G1 160 (25%) 196 (31%)
G2 328 (52%) 305 (48%)
G3 145 (23%) 129 (20%)




A
100 —— External

Log-rank p=0-0001
HR 9.3 (95% C13-3-263)
804
Results
00 A 1305patients, median follow up 5.8 years
< A 5 year IBTR:
C A 4.5% (95% CI 26.1) IORT
A 0.4% (95% CI 0DO)WBRT
A HR 9.395% CB.3-26.3)
Mumber at risk D L; J‘ é | é 1!3
External 654 633 517 319 148 18
290 118 11

Intraoperative 651 618 493

Veroneskt al. Lance©Oncol2013. 14: 12697



ELIOT: conclusions

A Rate of IBTR in IORT group within-pre
specified equivalenceargin

A BUT rate significantly greater thAMBRT
A No difference ir0DS

A Improved patient selection could reduce IBRT
with IORT
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RAPID 2128 External beam RT 5 days
ELIOT 1305 Intraoperative electrons |1 day
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Targittrial: design

A 1721 randomised intr@p vs 1730 WBRT,
Y dzf U A OS yinifd¢B& suitgliefor BCS

A20Gy 6Gyat 1 cm

A Primary endpoint: IBTR
A Norvinferiority - difference of 2.5% in IBTR

A 15% of intraop group received WBR

Prof Maidya



Results

5 year IBTR:
0 0
P A 3.3% (95% Cl 2.1
10 — TARGIT 23 events 5 ]_) Targr[
—— EBRT 11 eveniks
A 1.3% (95% CI 0.7
% 2.5) WBRT
-
0 g . |
| | | | |
0 1 2 E 4 5
Mumber at risk
TARGIT 1679 1251 Q63 679 491 290
EBRT 1696 1244 56 674 475 296

Vaidyaet al,Lancet, 2014 383; 9917:6033



Targit statistical considerations

A Medianfollow-up overall only2 years 5
months&onlyc mmk onp M LI G A S
yearsfollow-up

A Binomial statistical analysis was used:

| Patients who have not reached 5 years are
recorded as no LR

A HavilandlS, Bliss JMentzenSM,Cuzickl.Int JRadiat
OncolBiolPhys. 2015 Aug 1;92(5):954



Future directions?



Why preoperative Partial
Breast RT?

A Better tumor delineation pre vs postop
0 tumor with mar ker o6i n situo

Post-

A Better radiotherapy tumor coverage operative

o CTV tumor+2cm

A Smaller volumes pre vs postop RT

Pre-
operative

‘High dose RT volume is excised!!_‘

A 1t allows in situ genetic assessment of
radiation response courtesy of AstriGcholtens. PaulaElkhuizen
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A 40Gy/10F/2wc surgery 6/52 later
A 70 patients, median follow up 23 months

A Cosmetic outcome 77% at 6/12 & 100% at 3 years, 11% post
op infection

A 2 local recurrences
A PAPBI Il triad pre-op vspostop



A APBI 38.5Gy/10F/1wsurgery at 21 days

A 27 patients, median follow up 3.6 years

A 4/27 (14%)pCR

A 4/27 G3seromas

A Goodexcellentcosmesig9% at 1 year, no LR



