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THE PRINCIPLES OF TREATMENT BY RADIOTHERAFY
IN BREAST CARCINOMA
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STUDI PROSPETTICI RANDOMIZZATI HYPO RT

Author/Publication | Schedule | Dosage Selection N°pz (BCT)
Whelan Standard 25x2 Gy . 612
JNCI 2002 HYPO 16x2,66 Gy | 112 NOonly; BCT only 622
Owen Standard 25x2 Gy . 470
RMH/GOC HYPO 13x3,3Gy | T 1\3 N-/+ ::fl‘;‘ 1LK), BCT 466
Lancet Oncol 2006 HYPO 13x3 Gy 474
Bentzen/Yarnold Standard 25x2 Gy 749 (631)
START A HYPO 13x3,2Gy | 113 E‘C/T* : :3 If;;"‘m)’ 750 (641)
Lancet Oncol 2008 HYPO 13x3 Gy 737 (628)
Bentzen/Yarnold
START B Standard 25x2 Gy T1-3; N-/+, RO (>1mm); 1105 (1020)
HYPO 15x2,66 Gy BCT and ME 1110 (1018)

Lancet Oncol 2008




Randomized Trial of Breast Irradiation Schedules After
Lumpectomy for Women With Lymph Node-Negative
Breast Cancer

Timothy Whelan, Robert MacKenzie, Jim Julian, Mark Levine, Wendy Shelley,

Laval Grimard, Barbara Lada, Himu Lukka, Francisco Perera, Anthony Fyles,
Ethan Laukkanen, Sunil Gulavita, Veronique Benk, Barbara Szechtman

Journal of the National Cancer Institute, Vol. 94, No. 15, August 7, 2002

1993-1996 | 622 pz: 42,5 Gy in 16 fr

1234 pz pT1-T2, p NO, MO

F-UP mediano: 69 mesi ’ 612 pz : 50 Gy in 25 fr

-+ No N+
“* No boost
- % No mastectomia
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TOSSICITA’

Table 3. Radiation Therapy Oncology Group (RTOG VEuropean Organisation
for Research and Treatment of Cancer (EORTC) late radiation morbidity

(grade %) by site and time

%aldy %alSy
Short arm| |Long arm | | Short aom  Long arm
Site Grade | (n = 515)] ln = 492)| | (n = 394) (n = 358)
Skin 0 90 87 87 82
1 8 11 10 15
2/3 2 2 3
Subcutancous
tissue 0 69 63 66 60
| 27 32 29 33
2/3 4 5 5 7

*




Effect of radiotherapy fraction size on tumour control in > @
patients with early-stage breast cancer after local tumour
excision: long-term results of a randomised trial



The UK Standardisation of Breast Radiotherapy (START) >W
Trial A of radiotherapy hypofractionation for treatment of Lancet Oncol 2008: 9: 331-41
early breast cancer: a randomised trial

Pl AR M bty Grovy

750 pz: 41.6 Gy in 13 fr- 3.2 Gy/fr |

1998-2002

J 5 settimane ]

2236 pz (pT1-T3, NO-N1,MO0)—— (749 pz: 50 Gy in 25 fr

F-UP mediano:5.1 anni
Eta> 18 aa
No ricostruzione immediata

737 pz: 39 Gy in 13 fr-3 Gy /fr ‘

End-points:

“*Recidiva locoregionale

i*Tossn‘cnté .tar.diva dei tessuti sani o\B tumore: 4.6 Gy — a\B tox tardiva 3.6 Gy
“*Qualita di vita
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Figure 3: Kaplan-Meier plot of mildd marked change in breast appearance (photographic) in 1055 patients
with breast conserving surgery
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Fractionation schedule Total n=2236 (%)

50 Gy 416Gy 39Gy

n=749 n=750 n=737
Ischaemic heart disease*
Reported 12(16) 7 (09) 811 27(1-2)
Confirmedt [left-sided)t  3(04)[1] 2(03)[0) 5(07)[4) 10(0-4)[5)
Symptomatic rib fracture§
Reported 8(11) 9(12) 10(14) 27(12)
Confirmedt 1(01) 2(03) 1(01) 4(02)
Symptomatic lung fibrosis
Reported 5(07) 6(08) 7(09) 18(08)
Confirmedt 0{0) 2(03) 1(01) 3(0-1)

Data are n (%). *18 patients had pre-existing heart disease at randomisation and were excluded. { Cases confirmed
after imaging and further investigations. {Confirmed cases of ischaemic heart disease in patients with left-sided
primary tumours. SReported cases include three with nib fracture after bone metastases and nine after trauma.

Table 3: Incidence of ischaemic heart disease. symptomatic rib fracture, and symptomatic lung fibrosis
according to fractionation schedule
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> @ The UK Standardisation of Breast Radiotherapy (START)
Trial B of radiotherapy hypofractionation for treatment of
early breast cancer: a randomised trial

e STAST Draolty Con

1105 pz: 50 Gy in 25 fr

1999-2001 / :
5 settimane
2215 pz (pT1-T3, NO-N1,MO0 \

F-UP mediano: 6.0 anni

Eta> 18 aa 1110 pz: 40 Gy in 15 fr-2.67 Gy /fr

No ricostruzione immediata

3 settimane |

End-points:
**Recidiva locoregionale

+*Tossicita tardiva dei tessuti sani o\B tumore: 4.6 Gy — a\B tox tardiva 3.6 Gy

*Qualita di vita
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Fractionation schedule  Total n=2215

50 Gy 400Gy

n=1105 n=1110
Ischaemic heart disease*
Reported 19(17)  15(13)  34(15) TOSSICITA!
Confirmedt [left-sided]t 12(11)[4] 7(06)[3] 19(09)[7)
Symptomatic rib fracture§
Reported 17 (15) 16(1.4) 33(15)
Confirmedt 2(02) 2(02) 4(02)
Symptomatic lung fibrosis
Reported 15(14) 16(14)  31(24)
Confirmedt 1(01) 3(03) 4(02)

Data are n (%) unless otherwise stated. *11 patients had pre-existing heart disease
at randomisation and were excdluded. 1Cases confirmed following imaging and
further investigations. $Confirmed cases of ischaemic heart disease in patients
with left-sided primary tumours. SReported cases incdlude four with b fracture
after bone metastases and three after trauma.

Tabie 3: Incidence of ischaemic heart disease, symptomatic rib fracture,
and symptomatic lung fibrosis according to fractionation schedule
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Moderate or marked Estimated proportion of Estimated proportionof  Crude hazard ratio pvalue*
events (n/patients; %) patients with event by patients with event by (95% Q1)
Syears (%; 95% CI) 10 years (%; 95% CI)

Breast shrinkaget
50 Gy 165/616 (26 8%) 141% (11.5-17-2) 34 2%(298-392) 100
416 Gy 168/627 (26-8%) 17-8%(149-211) 31.4%(27-2-3690) 098(079-1.21) 083
319Gy 140/617 (22.7%) 147%(120-180) 300%(257-348) 086 (069-108) 019
Breast induration (tumour bed)t
S0 Gy 142/616 (230%) 18.5% (156-21.9) 271%(23.3-313) 100 -
416 Gy 150/627 (23:9%) 18-9% (160-22-3) 28-2% (24-2-327) 101 (0-80-1-27) 095
396Gy 110/617 (17-8%) 150% (12:3-183) 21.6% (181-257) 076 (0-59-098) 0034
Telangiectasia
50 Gy 42/730(57%) 43%(30-61) 72%(52-98) 100
416Gy 43/733(59%) 49%(3.5-6-8) 71%(52-95) 100 (0-65-1-53) 099
39 Gy 18723 (25%) 13%(06-25) 30% (1.8-50) 043(025-075) 0003
Breast cedemat
50 Gy 781616 (127%) 12:1% (97-15.0) 13.5%(109-16.6) 100 -
416Gy 67/627 (10-7%) 9.2%(71-11.7) 11.8% (93-14.8) 082(059-114) 024
39Gy 43/617 (7.0%) 73%(5597) 73%(5597) 054 (0:37-078) 0001
Shoulder stiffness?
50Gy 14/317 (12:0%) 2.8%(47-164) 17-5%(102-291) 100 -
416 Gy 10/95 (10.5%) 71%(3315.2) 14.8% (8.0-266) 085 (0 38-190) 069
39Gy 8/92(8-7%) 75%(234-16.0) 11.0%(56-21.0) 074(031-176) 0-49
Arm oedemat
50 Gy 15/117 (12:8'%) 128%(7-6-212) 16-3% (99-26-2) 100
416Gy 16/95 (16-8%) 11-9% (66-21.0) 22:5%(141-347) 1-31(0-65-2-66) 045
39 Gy 6/92 (6:5%) 6-4%(27-147) 8% (37-17-6) 0-50(0-20-1-30) 016
Other
50 Gy 18/725(2-5%) 13%(07-2:6) 34%(21-54) 100 -
416Gy 20/733(27%) 20%(12-34) 37%(23-61) 109 (058-206) 079
39 Gy 24{724(33%) 23%(14-38) 39%(26-59) 1.37(074-252) 031

*Assessed by Wald test, comparing cach schedule with 50 Gy, tOnly sssessed in women who had Breast -conserving suegery. | Restricted to wormen who received lymphatic

radiotherapy (Lo adila or suprackavicular fossa).

T e T

Talde 2: Physician-assessed normal tissue effects by fractionation

in START-A

—TOSSICITA"




Moderate or Estimated Estimated proportion  Crude hazard P
marked events  of patientswithevent  of patientswithevent  ratio (95% CI) value®
(n/patients; %) by Syears (%;95%Cl) by 10years (%; 95% 1)
Breast shrinkaget
S0Gy 256/1003(255%) 158%(13.6-183) 31:2%(27-9-34-9) 1.00 -
40Gy  221/1006 (220%) 11-4% (9-5-13.6) 26:2%(231-29.6) 0.80 (0-67-0-96) 0015
Breast induration (tumour bed)t
S0Gy 153/1003(15:3%) 12-1%(10-2-14.4) 17-4% (14.9-20-3) 100 S
40Gy 129/1006(128%) 96%(7-9-11-6) 14:3%(12-1-16-9) 0-81(064-1.03) 0084
Telangiectasia
50 Gy 52/1081(4-8%)  3-8%(2-8-52) 5-8%(4-4-77) 1-00 s
40Gy  34/1094(31%) 18%(11-2:8) 4.2%(2:9-5.9) 0.62(040-096) 0032
Breast oedemat
S0Gy 86/1003(86%) 81%(66-101) 9.0% (7-3-11.0) 1.00
40Gy  49/1006 (4.9%) 47%(3562) 51% (3-9-67) 0.55(0-39-079) 0001
Shoulder stiffness+
50 Gy 4773 (55%) 2:9%(07-11.0) 82%(29-218) 100 "
40Gy 3/81(37%) 31%(0-8-11.9) 31% (0-8-11.9) 076(017-339) 071
Arm oedemat
50 Gy 7173(9-6%) 6-0%(2-3-15-3) 13-5%(6-4-270) 100 ‘-
40 Gy 3/81(37%) 2:8%(07-107) 47%(15-14.0) 042(011-1.63) 021
Other
S0Gy  77/1082(71%) 56%(43-72) 81% (65-102) 1.00 -
40Gy  53/1095(4-8%)  33%(2-4-4-6) 6-4% (48-8-4) 0-65(0-46-0-93) 0018

* Assessed by Wald test compared with 50 Gy. 1Only assessed in women who had breast-conserving surgery.

$Restricted to women who received lymphatic radiotherapy (to adlla or suprackavicular fossa).

TOSSICITA'

Toble 5: Physician-assessed normal tissue effects by fractionation um@s?m-a




START-A START-B

50 Gy 416Gy 39Gy Total 50 Gy 40Gy Total
(n=749) (n=750) (n=737) (n=2236) J (n=1105) (n=1110) (n=2215)
Symptomatic rib fracture*
Reported 5(07%) 8(11%) 9(12%) 22(10%) J 17(15%) 24(22%) 41(19%)
Confirmedt 0 0 1(01%) 1(<01%) § 3(03%) 3(03%) 6(03%)
Symptomatic lung fibrosis
Reported 6(08%) 9(1-2%) 8(11%) 23(10%) § 19(17%) 19(17%) 38(17%)
Confirmedt 0 2(03%) 1(01%) 3(01%) 2(02%) 8(07%) 10(05%)
Ischaemic heart diseased
Reported 14(19%) 11(15%) 8(11%) 33(15%) J 23(21%) 17(15%) 40(18%)
Confirmedt
Total 7(09%) 5(07%) 6(0:8%) 18(08%) § 16(14%) 8(07%) 24(11%)
Left sided 4(05%) 1(01%) 4(05%) 9(04%) J§ 5(05%) 4(04%) 9(04%)
Brachial plexopathy 0 1(01%) 0 1(<01%) | © 0 0

Data are n (%). *Reported cases inchude seven after trauma (five in START-A, two in START-B), and ten after metastases
(five in START- A and five in START-B). tAfter imaging and further investigations. $26 patients in START-A and 22 in
START-B had pre-existing heart disease at envolment and were excluded.

Table 3: Incidence of other late adverse effects according to fractionation schedule




schedule group, A metaanalysis of many thousinds of K 16033662 - 083 (0750491)
patients would be neaded to assess individual prognostic Yo 389N Seiide gt o 048 p7r-108)
subgroups mate precisdy. One exclusion criterion from ~— Tveulfes

the START trials was immediate breast reconstniction, L 424/906 ST 08 068-102)
and a consetvative approach might be to defer fram % 1564370 —_—ree 044 076093

using a 15 fraction regimen in such patients, despite the 04 06 Y 10 12 14

very high likelihood, in our opinion that the 15 fraction ) evmemmm— ey i
schedule would reduce notmal tissue effects and provide IOy o L Iy
equialent localregional contral. Treatment of the - o i . P =y So=vig g FE
suprac lavicular fossa and axilla is ancther aspect that is --viqhﬂ-th.'-:,dnnv—pc;hrxhﬂ- s e

often approached conservatively, despite the fact that  Incldes 4672 pationts From START pibot trind START-A s nd START-2. " Awewed 5 m basoline photoga phe.

even a dose of 40 Gy in 15 fractiocns at the Jeve of the
brachial plexis delivers the equivalent of 46.7 Gy
47-6 Gy, and 489 Gy in 2.0 Gy equivalents. assuning
a/Bvaluesaf 2.0 Gy, 1.5 Gy and 1.0 Gy, respectively.® In
other words, 40 Gy in 15 fractions is less danraging to the
brachial plexus than is 50 Gy in 25 fractions, even under
extreme assamptions about the fractionation sensitivity
of the nervous system., Althoughonly a sl proportion
of woren in the START trials received lymplutic
radiotherapy, the assessments of arm and shoulder
effects showed no evidence of a detrimental effect for the
hypofractionated schedudes, Finally, concerns have been
raised about doses to the heant with hypolractions ted
schedules.® Our results showed that although followup
was still shoet for cardiac events, there was no nmjor
difference betwoen the schedules for the number of
cases of heart discase in woemen with left-sided prinmry
timour s, Some research suggests that hypofrac tionated
breast radiotherapy i ght be safer for the beart than are
comventional regimens® Although sich findings are
reassuring, the heart is sensitive to radiation whatever
fractionation is used, with no lower dose threshald for
adverse effects.™ Thus the beart should be protected
irrespective of the dose fractionation regimen used,
Other angoing of planned trisls of hypofracticnation
for whale brea st radiothera py aim to validate the findings
from the START trials in different populaions. Mean-

www thebnetcomronobgy Yol October2013

Peael Research ln context

Sops berma Uic review
Tha START triaks bogan with the pilot study in 1886, at which tima there was mo evidonce

available from randomised trak comparing altes native fracticaation =< hedulkes for breast
cancer ediotherapy. Altemative shorier fractionation schedules were in vsoat some UK
centresand in Carada, butthe only evidence avaibb e for these = hedules was frem case
sancs andcohort studics. The nood for the START trials was shown by a sunvoy of

frac tionabion practices done by the UK Royal Gllege of Radiclogists in 199 3 A similas
tral ko START-E bogan in Ontano in 1992 S-yoar rosults of the START trials were
publehed in 2008, and in 200 2forthe Ontarsio trial, which suggested that the

hypofrc ionated segimens were % safe and effactive as the historical standhrd control
scheduleof 50 Gy in 25 fractions. However, confirmation after long-term follow-up was
nooded, especially becavse bte nomal tissue effocts continue to occ ur for many yoas
after radkotherapy. 10-yanr follbow-up results of the Ontario trisl were published in 2010,
and an updatod Coc heane systomatic reviow was published in 2010

g publication of S.ycar resudts from the Ontario and START triak, bng-term
2Afow-up was nooded to confirm the safety and efficacy of tha hypofracticnated
=hedules. The 10-yecar START trial results presented here, bogether with the long-term
sesults of the Ontaro tral confirm the eadier Andings and strengthen the evidence in

fvouw of wing W cancer ndibtherapy. They zupport
tha continuad useof 40 Gy in 15 fractions as the UK stanchid of cam as sccommendled by
the Natiomal Institute for Health and Case Bxcclience and contribute further & the
oridwide debate about broast cancer radiotherapy hypofractionation,
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Long-Term Results of Hypofractionated
Radiation Therapy for Breast Cancer
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Table 1. Late Toxic Effects of Radiation, Assessed According to the RTOG-EORTC Late Radiation Morbidity Scoring
Scheme.*

Site and Grade SYr 10Yr
Standard Regimen  Hypofractionated Standard Regimen  Hypofractionated
(N=424) Regimen (N =449) (N=220) Regimen (N=235)
percentjof patients
Skin
of 823 86.1 70.5 66.8
1 144 10.7 218 243
2 2.6 2.5 5.0 6.4
D it A i R S i) |« b SO CTSCR R [ X KERNROES CReere Dir 17 IR v A PO
Subcutaneous tissue
0% 61.4 66.8 453 48.1
1 325 29.5 443 40.0
2 5.2 38 6.8 9.4
3 0.9 09 36 25

* Effects of radiation therapy on skin and subcutaneous tissue were graded on a scale of 0 to 4 (with 0 indicating no toxic
effects and grade 4 indicating skin ulceration or soft-tissue necrosis). RTOG-EORTC denotes the Radiation Therapy
Oncology Group and the European Organization for Research and Treatment of Cancer.

T The absolute difference at S years was -3.8 percentage points (95% confidence interval [Cl], -8.7 to 1.0), and at 10
years the absolute difference was 3.7 percentage points (95% CI, -4.9 to 12.1).

i The absolute difference at § years was -5.4 percentage points (-11.9 to 0.9), and at 10 years the absolute difference was

~2.8 percentage points (~11.7 to 6.5).
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Weekly concomitant boost in adjuvant
radiotherapy for patients with early breast

cancer: preliminary results on feasibility Tabte 1. Radcturapy schdube with weskty concomi taet bocet 6.CR)
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Alms and teckgros nd Recent advances In the managem ent of patlents with breast whxy ecus themie v
cancer wefocssed toward 1he reduction of overall troam ent time of radiotherapy by Sttt e
delivering adosebislogicaly equivalent to a st dard schodule. The alm ofthepres. o o - dwcn bartwmen starderd sdjuvent oty Time of dinesl
ont 18udy was to evaluxe the feasibility an d prolminary toxdcity of a moderately hy. ,‘L'“-.*_“M - "‘-mn
pefmactionated whole breast irradiation schedu ko with the addimon of a con comitant
boost delivered to the tumor bed oace-a-week In patients with early breast camcer M Sk course and boost D M) Me i Pt~
submitted to CORSITVARIVG STIgWY. Giny e B R o

Materials. We selected patien tswith pT1 ¢ and pT 2 NO/N+ MO carcinoma of the breast h& h& l-:;
with -z-m surgical margias. Thebasc courss consgistad of 4800 oy prescribed to b S R
1he ICRU 50 reference point dose and dellvered In 20 fractions 4 thmes aweek for §

Sanhed Wy ek e 0oy

weeks. Once a weel, Immaediately after whoie breast rradiation. a concomitant pho- sohwtule  in29 fr ower S wawiks _— o i
160 boost of 120 <0y was delivirad 10 the dumpectemy aea Overall, according to he 820y . wo 2 ”0 roae Ve
lnea -quadratic madel the schedule provides a blologscaily equivalent dose of8” Cy Bitw ’,","",'.',',:"" 1 week e
fer breast tum or (assuming o « 4 Oy), 6160 Oy for acute respeadin go orm a tssues Gy S n o cra
{mumingas « 10Oyl and 290y for lxerependingnormal tissues (MumingaP « ppond W i oum ‘:
3 Cy). Bologically. the schedule compares favorally with the Gweek comentienal ws @Moynonh 2
1 o condd ¢f 50 Cy. 2 Cy/traction, followed Ly 2100y baest (BED oy 90CY. m ?us-h - - - 3
BEDxwemew 72C% 4 BED uy s, 100 O). s w W by convertra et boost TOGA0 0T Snmorets sher
Results. From November 2004 to April 2007, we tested this radiotherapy schedule In 12 0y credweek ordux Aruas compition
130 patijats. All enreiied patieets had achieved a minimum follow-up of0 mesths Y - o o ey

i con gdered in detall for the evaluation of feaStility. Throe dlinicl examingd:  pesemexe TN A% 4% ":‘
tiens were performed by a{oupoﬂndqndnl iclans & treatment end. Merl incose '
month and ¥fter © month s Accesdingte the RTOC/EORIC Texicity Criteria of the 1 70 o= S ey ooy 2
assessable pazients at te end of adioterapy. S8% thowed grade 0.1 kin taxicity. Solgary efie tve weks Wi, whob bemt 3

’ g ek yconomeat

30% grade 2 and 12% grade 3. Al one mourolfoun-up’aito texicity was ob- R NG, M Pap— Sinerersie ahee
sorved In 47% of cases. grade | In 40% and grade 2 in 7% AL O menths late (skia and (ormpatan of
subcutaneous tisswe) taxicty was asse ssed with the following scores: grade 0 in 8%, edoreay
grade) ln ®Xand grade 2 n O% of the pxlents. A @ m eaths, cosmes!s was excellent, el e
£ood mdfalrin 1%, 24% and 5% of patients respectively. :‘"‘
Conclestons. The axplored adjuvant schedule planned to intengfly the radictherapy e

course for patients with early breast cancer v adding a weeldy comcomitant boest
appean t2 befeashle md provides low bcaltaxicity med excelient to good shert-term
cosmeticresuin
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Adjuvant Hypofractionated Radiotherapy with Weekly
Concomitant Boost for Women with Early Breast Cancer:
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377 pazienti

Analisi della tossicita
tardiva a 24 mesi:

GO0 =92%
G1=7%
G2=1%
Cosmesi:

Eccellente/buona = 95 %
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A biologically competitive 21 days hypofractionation
scheme with weekly concomitant boost in breast

cancer radiotherapy feasibility acute sub-acute and
short term late effects

) vagge' Naowa Che Azinwi'! wia DAreo'. Ulana Bolgioia', Stetania Garelli-

Fine RT:

12 mesi:

24 mesi:

Boost: 9 Gy in 3 frazioni (concomitant boost)

*Risultati
TOSSICITA" ACUTA

GO0: 52%  G1:39% G2: 9%
TOSSICITA' SUB-ACUTA

G1: 34% G2: 6%
TOSSICITA' TARDIVA
G1: 39% G2: 9% G1: 5%
fibrosi iperpiamentazione

Conclusioni:

Trattamento fattibile

con bassa tossicita
tardiva a 2 anni
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Hypofractionated radiotherapy after conservative

surgery for breast cancer: analysis of acute and
late toxicity
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Boost: 9 Gy in 3 frazioni (entrambi i aruppi) Sequenziale con e-

Table 2 Acute radiation reactions (RTOG scale)

Grade Hypofractionation Conventional p
fractionation
No % No %
0 13 16 3 < < 0001 i i
- S 60 34 2 Conclusioni:
2 19 2 2% 4
3 2 2 4 -

Utilizzo
dell’ipofrazionamento

Table 3 Late radiation reactions (RTOG scale).
Grade Hypofractionation Conventional fractionation

P
No ~ No * nella pratica clinica
0 68 Q0 7 B Q4
i 8 10 113
0 0 0

3 0 0 0 0
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Accelerated Hypofractionated Adjuvant Whole Breast
Radiotherapy with Concomitant Photon Boost after
Conserving Surgery for Early Stage Breast Cancer:

A Prospective Evaluation on 463 Patients

Domenico Cante, MD,* Maria Rosa La Porta, MD.* Valena (:'.l\ﬂn()\'.l-B()rC;‘l:
PhD," Piera Sciacero, MD,* Giuseppe Girelli, MD,* Massimo Pasquino, PhD,
Pierfrancesco Franco, MD,* and Franca Ozzello, MD*,*

*Department of Radiation Oncology, ASL TO4, Ivrea Community Hospital, Ivrea, Italy; ' Department
of Medical Physics, ASL TO4, livea Commumury Hospatal, Ivreea, Italy; and *Radiation Oncology
Department, Tomotherapy Unst, "U. Parins” Regional Hospital, AUSL Valle d°Aosta, Aosta, Italy

B Abstract: The curent standasd therapedtic option for early stage treast cancer (EBC) empioys a mulimodally yoat-
men! approach nciudng consenvalive swurgery, radiothedapy, chemotheragy, and hosmane therapy. The most common
aduwant mdothempeutc stirategy consists of extemal beam adation therapy (EBRT) delverad 1o the whole reast using
1.8-2 Gy fractions given five times a week, up 10 A 1otal dose of 45-50 Gy over a penod of 5 weeks. In recent years, alered
schedules emgloying larger dose per faction deliverad in fewer trediment sessons over a shorter overdll treatment time
began 10 be expiored We hesein present dinical data on accelemted hypofractionated adjuvart whoke beoast maddhecapy
deivered on a diasly basis or a 1ofd treatment bme of 20 fractons, Between February 2005 and Jure 2009, a 1otal of 463
patents undorwent hy pofmctonatod accekrand aduvant mdation afler conservative swrgery for early breast canoer (path-
oclogcal stage pTes, pT1 o pT2 pNO-NT), The basc couese of mdothempy consisted of 45 Gy, 1o the whole treast n 20
fractions wih 2.25 Gy/lractiony an addtona daly boost dose of 0.25 Gy was corcomiantly delvered, 1o the lumpectomy
cavity, for a0 addbioral totd dose of 5 Gy, The cumulative nominal dase was 50 Gy, Al folow-wp, paterts were examned
at 3 and 6 months after the end of radathesapy and twice a year fterward ToxicRty was scored acoxrding 10 the Common
Teminology Critera for Adverse Events, using the Radation Theaipy Oncology Group /Europoan Osganization for
Research and Treatment of Cancer toxicty scie, Cosmetc resulls wor assessed in agreemont with the Marvard coriteria,
All the 463 patients Yoated with the accelemied hypofractionated aduvant whae-Lreast radotherapy schedule achioved at
east 6 months' followup and subsequently were consdarad for the present analysis. With a medan follow-up of 27 manths,
Syear DFS is 93.1%. Only theee patients experenced dsease ecumence: two of them with an axilary nodal relapse, one
pabent with systemic spread No loce relapse accurred. No major toxicities (grade 3 or more) were detected during falow-
up. Only 2% of the patients expenenced grade 3 skin 100Gty at the very end of he radiohenpy course. Cosmetc resut
was assessed and scored at 8 manths, 1 year, 2 yoars: 100% of paterts showed excelert or good cosmetic result. The
expiored accekated hypafractioniged advan! ragotherapewtic appeoadch for early reast cancer with concamitart photon
boost seoms 10 be feas Die providing consistont cinci results with excellont shot- D -medumdem foxcty profio, e

Key words: Dreast cancer, corcamitant boost, hyparactionation, radotherapy

463 pazienti
CDI + DCIS

45 Gy, fx 2.25 sulla mammella
+ concomitant daily boost fx

0.25 con dose totale 50 Gy.

Follow up mediano di 27
mesi:

DFS =93.1%

Solo 3 pazienti sono
recidivate, 2 linfonodi ascellari
e una mts polmonatri.

No tossicita > G2
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to the surgical bed after conserving surgery for early breast i

cancer
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Abstract  Accckerated hypofraconation (HF) uang lar-
ger dose per fraction, deliverad n fewer fractions over 2
shorter overall treatment time, is presently 2 comsistent
possitality for adjuvant whole breast radistion (WBRT)
after breastcomserving surgery for caly breast cancer
(EBC). Between 2005 and 208, we submatted 375 con-
secutive patients to accelerated hypofractionated WBRT
after bresst-conserving surgery for EBC. The hasic course
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ASL TOQ Ivva, lealy
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of radistion comsiged of 45 Gy m 20 fractions over
4 weeks o the whale breagt (2.25 Gy daily) with an
addstional daily concomitam boost of 0.25 Gy up 10 50 Gy
to the surpcal bed. Ovenll survival (OS) cancerspecific
sarvival (CSS), disease-free survival (DFS) and local
control (LC) were assessed. Late toxicity was sconxd
according to the CTCAE vi0; scute toxicity wsing the
RTOGEORTC toxicity scake, Cosmmesis was  assessed
comparing treated and untreated breat. Quality of hfe
(Qol) was determined using FORTC QLOQ-CIO/QLQ-
BR23 questiconaires. With 2 median follow-up of
60 months (rapge 42-88), 5 years OS, CSS, DFS and LC
were 97.6, %4, 96.6 and 100 %, respectively. Late skin
and subcutameous taxicity was genemlly mikl, with few
events > gmde 2 observed, Cosmetic resslts were excel-
lest in 75.7 % of pabents, good in 20 % and fair in 4.3 %.
Q.. assessed bath theough QLO-CIYQLQ-BR2Y, was
generally favorsble, within the functioning and symptoms
domains, Owr study ks ancther proof of prnciple that HF
WBRT with a concurrent boost dose to the surgacal cavaty
represents a safe and effective postoperalive treatment
modabnty with excellent Jocal control and survival, con-
sistent cosmetic results and mald toxicity.

Overall Survival
[= Compieted -~ Censored |

R

10 20 30 40 S0 S0 70 80
1 {months)
Ds Free S

[=Completed - Cenmsored |

10 20 30 <0 S0 S0 70 s0
t months)

375 pazienti
Follow up di 60 mesi:
Risultati a 5 anni:
0S =97.6%
CSS =99.4%
DFS = 96.6%
LC=100%

13 pazienti recidivate, 9 mts distanza
e 4 a livello linfonodale (2 ascellare e
2 scl)

9 pazienti sono decedute, 3 per
cancro mammatrio e 6 per altre cause
non correlate

QoL (QLQ-C30 e QLQ-BR 23) =
favorevole

No tossicita > G2
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Abstract

Purpose  To repont the 1-yeur outcomes of a prospective
phase 1 stody on hypofractionated whole-breast mlensity-
modulated radictherapy (IMWEBRT) with a simultassous
integrated boast (SIB) 1o the tumor bed delivered with
S ports of ioamothecapy (ToenoDirect) (TD).

Methods A prospective cohoet of 82 patients was envolled
between 2011 and 2012, Treatment schedule consisted of
45 Gy/20 fractions to the whole beeast und 50 Gy/20 frac-
tons to the sargcal bed deliverad concomitantly wath TD
over 4 weeks, A one.anmad oplimal wo.stage Simon's
design was selected to test the hypothesis that treatment
modality under mvestigation would decrease scule <kin
toxicty over historicad data using conventioaad fractiona-
ton and sequentsal boost, Primary endpoent was acule skin
toxic ny. Secondary endpoints included Lute toxicity, cosime-
sis, quality of life and local control

Resalts  Median follow.ap was 12 moaths (range 6-18)
Maximum detected acute skin toxicity was GO 41 %; GI
S3 % G2 6 % G3 <1 & With two G2-G3 acuke Xin

P Franco (500 F Migliacclo - D. Cage - P Sclacero - P Torselh
G Giselli - M. R La Pona
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XKty events m the first stage @ad four in the sacond, the
study fulfiled the requirements for the definition of the
treatment approach under investigation as promising. Late
skin toxicity was muld with 00 >G2 events. Cosmesis was
goodlexcellent in 91 % of patents and farpoor in 9 %

Quality of life was preserved over tme, with the exception
of fatigee, which wis trassiently increused.

Conclusons  Hypofeactionated IM-WBRT with a SIB
o the tunoe bed delivered with TD provides coasistent
clinical results and 1t is able o reduce acule skin toxicity
rale over comventionally fractionaled and sequentiad boost
tomotherapy-based IM-WRBRT

Keywords [IMRT . IGRT . SIB - Adyuvant breast
radiotherapy - Breast cancer - Tomotherapy - TomoDirect
Simultuneonrs inlegrated boost

Background

The standard combimation therapy afler Commerving surpery
(BCS) for carly-stage breast cancer (EBC) inclodes adju-
vat wholabeesst radiotherapy (WEBRT )L which decresses
the ke of local recurrence and Increases overall sanvival
(Poortmans 2007, Exly Bresst Cancer Trialists” Collabo.
rtive Group 2005). Boosting the tumos bed (TB) farther
raises local control (Barelink ot al. 2007 The most com-
moa mdiothersw  wheduls comlovs comentional frac.

TomoDirect:

82 pazienti
Risultati a 1 anno

Tossicita acuta:

G0=41%
G1=53%
G2=6%
G3=<1%
Tossicita tardiva:
No tox > G2
Cosmesi:

Eccellente/buona = 91%
Sufficiente/insuff = 9%
Ottimi risultati dosimetrici:
V105% basso
V110% non valutabile
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Toxicity and cosmetic outcome of
hypofractionated whole-breast radiotherapy:
predictive clinical and dosimetric factors
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Abstract

Purpose: The abjective of this study is to evaluate toxicity and cosmetic outcome in breast cancer patients treated
with adjuvant hypo factionated rdothapy 1o the whole breast, and to identify the risk faciors for raicity

Methods and materials: Two hundred twelve yuomen with aady bresst cancer pndenwent corsaning surgery
were envolled in the study. The patients receved] 4005 Gy in 15 daily fracvons, 267 Gy per fraction | The boost to
the tumor bed was adminigersd with a 1012l doE OTF Gy 1IN J conwecUve ITACTIONS 1IN 95 women. Plysician-ated
acute and late toxicity and cosmetic outcome (both subjective and abjective) were prospectively assessed duting
and after radiotherapy.

Results: In our population study the mean age was 63 with the 17% (36 pte) of the women younger than 50 years
The median foliow-up was 34 months. By the end of RT, 35 patients out of 212 (16%) no acute toxcty, according
10 the RTOG criteria, whie 145 (68%) and 31 patients (15% developed grade 1 and grade 2 acute skin toxicity,
respectively
Late skin toxcity evaluation was available for &l 212 patients with a minimum follow up of 8 months. The
distribution of tadcity was: 39 pis (18%) with grade 1 and 2 pts (19%) with grade 2 No worse late skin toxcity was
observed
Late subcutaneows gade 0-1 1oxicity was secordad in 208 patients (S8%) and grade 2 rawicity in 3 patients (2%,
while - ’ At last follow up, a subjective and objective good or excelient
cosmetic outcome was reported In 3% and 92% aDthe women, respecively. At univariate and multivariate analysts,
= i 3 ¢ itional boost delivety (p-0007 and p=0023). Regarding the lae
subcutaneous tissue, a correlation with dabetes was found (p-0.0283)
Conclusion: These results confirm the feasibifty and afety of the hypalractionated radiotherapy in patients with
ety breast cancer. h ouwr population the boost adminstration was resulted 10 be & sgnificant adwersz prognostic
factor for acute and late toxicky. Long-term folow up s need to confirm this finding

T acute skin toxicity

RTOG Tetal patients

Toxicity grade N(%)

GO 35 (16%)
Gl 144 (66%)
G2 32 (15%)
G3 1 (1%)

" late skin toxicity

RTOG Total patients

Toxicity grade N(%)

GO 171 (81%)
Gl 39 (18%)
G2 2 (1%)
G3 0 (0%)




Two Different Hypofractionated Breast Radiotherapy
Schedules for 113 Patients with Ductal
Carcinoma In Situ: Preliminary Results

MARINA GUENZI', FLAVIO GIANNELLL', DAVIDE BOSETTI!, GLADYS BLANDINO',
MARIA LETIZIA MILANESE?, FRANCESCO PUPILLOY, RENZO CORVO' and ALESSANDRA FOZZA'
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Natiowal Cancer Research Mnstitwte and University, Genoa, Iraly

Abstract. Am: To asvess loca! control anmd cosmenic
ewiconics Jor two differemt bypefracrionased radiotherapy
schedwler after Dreasr-cosserving swgery for ducil
carcinomsa fn site (DCIS). Petients and Methods: A el of
113 conservarive operated padients wiih DCIS were treased
Soow Angust 2000 to Axgnst 2011 41 women received 46 Gy
e 20 frasctions of 2.3 Gy four imes o week, fov five weels;
1he ovher 72 patiemis received 39 Gy in 13 fractions of 3 Gy
fowr timtes @ week for 3.5 weeks, Borh schedwies involved a
comcomitant boort ko the famor ded, yith dose acconding o
the rargieal marging, Reswlts: The median follow wp i 0.5
mooike, Overall, the treatments were well folerated, The wost
conemon acate gffect war erythess: grode | in 30.1% and
F1.9% in the longer and in the shorter Aypofractionated
preaswerd, grade 2 In 9 8% and 0% respectively. Lave foxiclty
of fibsis occarred at grade | in 195% and 153%
respectively and af grade 2 in 0% and 2.5%, Concluslon:

These resslis swuggess that peatients with DCIS can be safely
reated with @ shorter rodiorherapy regimen.

Screcning mammography bas mcreased the diagnosis of
ductal cwcineuns im sitw (DCIS) from 3-5% i the 19705 and
196804 10 25-30% todny (1). Randomised clisical wials
demonstrated that adjuvant breast radiotheeagy (RT) redaces
the 1k of recurronce in DCIS followisg bresat comserving
ssrgety (BCS) (3, 4). The staedard radiation treatmxent s
administered in 25 fractions over five weeks and such a
mumber of visits to the RT center can inipact the qualicy of

Correpondence . Alessadra Forza, MD,  Owcologia
Radioterapica, IROCS A O Saa Manting 1ST-lstitwio Narionelo
per s Ricerca, sul Cances, Large R, Nerxd, 10, 16132 Govoa, haly.
st ade foaxstrlibesa il

Key Wonde: Begsst cancer, doctel ceciooma e sliv,
hypofractocaied radivihenepy.

0250- 70052013 $2.00+ .40

life of gaticats, Morcoves, this proloaged schodule docs aot
alkeow the optiomm use of usan and techaological rewurces
of the center. Rocent randomsined trials justify @ routine use
of Mypofractioaation for adjuvam whole-breast mdiotherapy
in women with carly breast caocer, but thare see currcatly mo
prospoctive data addressbag this schedule for DCIS (5). At
onr center, all patients with breas! cancer  receive
hygolractionated eadiotherapy (HFRT), In this anakysis, wo
review peelimisary dsta for bocal control and cosmctic
ouAcomes for 2 cohont of patients trealed with two &lfcsent
HERT schedules im roatine wse o our cenier following BCS
for DCIS.

Patlents and Methods

We analyzed & sdmple of 113 hiemst cancer pashests frcaned with
BCS hen meaed s o Dyparimgnt from Augest 2006 & Augus
2011 with two differemt adjervast RT schedwles for DCES. The
medien kge was 67 (mage=3S-35) yran, The paticnt sad tamner
chanciesistics mo listed iz Table L Sespery consisied in a wide
eacision. B cases of occelt nvasion rick, high-grade Jeclons,
peipabie pode or exteaded slerocalcifications, septinal [ymphnode
oy was implemented (8, 7). Margles were microcopically
evaluased ind soowed 3y fice when esceeding & temoe-fiee width of
2 mm md as ievolved whes less. DCIS was graded inte three
categecies {well, mtermndiatoly, aed pocely differentianed). Tho
potents were evalosted sod clossificd acoardag o Ihe pecsioce of
comedo subtyps with oo withoot seceesis. Tremopernvivve specimen
Xeeags wese performed 4o conflinn complete exchion of micro-
cakeifNcuions.,

We wed two &Effesent RT w0 progromsively latrodece shorter
HFRT sibedeles, starfiag with fhe alder wassen (over €0 yean) and
oniending 1o e younger petients. In addition we sued foer feactiond
por week 1o adminiser pallistive slegle deses, 10 perform weekly
dosimetry sad ofter techaical requirements on the filth day
(Wednesday ) Accceding %o clnical charecteristics (performance
states, 23c, breesl wolume and shape), afier primary surpery, the
appeogeiste schedelo was slectnd for cuch pasicer: 41 women,
yosnger then 60 yeses, weee mislpaed 10 receive 46 Gy o 20
froctions of 23 Gy four times a week for five weeks. The ressaining

ANTICANCER RESEARCH

International Journal of Cancer Research and Treatment

August 2013 vol. 33 no. 8 35603-3507

DCIS
113 pazienti
-41 pz: 46 Gy, fx 2.3 Gy in 20 fr
-72pz: 39 Gy, Ix3 Gyin 13 fr

(Concomitant boost in base allo
stato dei margini)

Tossicita acuta:
G1=56.1% ---31.9%
G2=9.8% --—- 9%
Tossicita tardiva:
G1=19.6% --- 15.3%
G2 =0% --- 2.8%
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Hypofractionation and concomitant boost to deliver adjuvant
whole-breast radiation in ductal carcinoma in situ (DCIS):
a subgroup analysis of a prospective case series
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Abstract  To meport the four-year outcomes of acce kerated
hypofractionated whole-breast radiotherapy (WBRT) with
a concomitant boost (CB) to the temor bed i ductal car-
cinoma i sty (DCIS), we performed a ssbgrowp analysis
of 103 patients affected with DCIS within a cobort of 960
carly breast cancer putients treated with breast conservation
and hypofractiomated WBRT. Prescniption dose to the
whole breast was 45 Gy (225 Gyw20 fractions) with an
additional daily CB of 025 Gy to the sargical cavaty
(25 Gy/20 fractions up to S0 Gy), With 2 median follow-
up of 48 months (range [2-91), no local recumence was
observed. Maumum detected acute skim toxicity was as
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follows: GO in 35 % of patients, Gl 0 S4 % G2 m 9 %
and G3 in 2 %. Late skin and subcutancown toxicity were
generally mild with only 1 % of patients expenencirg >G3
events (telangiectasia). No major lung and heart toxacty
were detected. Cosmetic results were excellent in 50 % of
patients, goad in 37 %, fair in 9% and poor in 4 %

he functioning and symptoms domains, The present resalt
upports the hypothesis that DCIS pabents could be safely

reated with 2 hypofracticnated schedule emploving a CB
o the lumpectomy cavity.

Keywords  Ductal carcinoma in sstu (DCIS) - Breas
cancer - Hypofractionated adjuvant wiole breast
radiotherapy - Concomitane boost - Hy pofractionatson -
Simultancous-integrated boost (SIB)

Introduc tion

Adjuvant whole-breast rakation (WBRT) after conserva.
tive surgery (BCS) 15 a sundand option for carly breast
cancer (EBC), as it decmases Jocal mowrence, with a
benefit on overall survival (1, 2], Adding a boost dose 10
the tumor bed (TB) fusther raises bocal comtml (LC) [3)
Traditionally, WBRT has been deliverad over S weeks

DCIS
103 pazienti
Risultati a 5 anni:
Tossicita acuta
GO = 35%
G1=54%
G2=9%
G3=2%
Tossicita tardiva

Solo 1% dei
pazienti G3

Cosmesi:
Eccellente 50%
Buona 37%
Sufficiente 9%

Insufficiente 4%
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24 FRAZIONAMENTIE DOSI

Dopo clanugia conservasya 1l Tamamento standasd prevede la sommumstrazione di 500-50.4 Gy m repme &
fraziccamesto cogveszioaale (1 8-2 Gy &, = 5 frascai setmanal))
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Foen0 la maggior parte det ceum & radioterapia (4647). Di norma ooo previste dosd totali al letto operstorio
(Eradaazione Sl corpo msamumaio ¢ yovradougpe) & 800 Gy @ cxo di mougics & revecions mologicaments
seganvi. [o presenzs & pmarging Do sepativy & dican s seesminivrazions di usa dote pii elevats, come indicann
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wmadalisa ewcutine (48-50) Ly vemssuinistrazione del boost puo impattare sull morgenzs & effesti collsterali o
Setersizace v pegrionusenso del rivaline cowmetico. Per rideone i riwckio sooo st iedvidesti sonogreppi &
paziean cie posiono urre becefoio dalls sua eropazions (pamens glovand © oo famori & mackso per reckdiva locale,
qaali margin: di retezione nom negamit. alto ading, posinvita hxfozodale. elevato indice prolferativo, presenza &
e5te33 compoaeste inmaduttale ¢ mileanioce linfovascolace, recetion crmomali negatni) e sotogruppi a basso rischio,
wm'woamumm bbe etiare emeiso (51,52
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15 Sazioni ¢ 42.5 Gy 10 16 Samonan banmo sicurezza ¢ efficacia comparabil al fazicsamenss coovenzionale. Sulla
base & queats dats |ipoSaziosamento ¢ conniderato w0 vandad selle linee puida di poesi anglonavioni (18,61)
I peton; sivalian & o whwrsoce wradio rasdeizzato (62) che compars i panuneto coavenzicsile con due regind
podraziozan pid spian (5 fraziond sersuazali d: 5.7 Gy 800 28 5 Gy 0 6 Gy fize 3 30 Gy) evidenzisno 8 3 aoe risuloeg
peppon per lo whema 30 Gy in § Sazions
A’ oggi poo vouo dispoadiil: Sat wufBeient 3 chaarice alousd istectogansi gati all” mupiego dell ipofrazionsmento
* 1o paziens sOMOPOSIe & CREMPIA COCMIVATIVE Per Carcimorns dumale in um
*  relanvamente all' evenmaale esecuzione & un sovradosaggio (boost)
* il amsocianione dell' pofanocamento con schemi & chemsoterapia aduvaate
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& applicare un modesto pofanonamento o sonogreppt di panens candidaball alla imadiazicee mammeana
postopertonia dopo chirargss convervanya cu quest schemi devomo essere nservan
Precaczionalmente. in lines con Je Snse-gods dell' ASTRO (63), 4 devono valutace le sepuess posibili cause &
esclusions.
stads Jocalmente avanzati (pT34);
meeressacaerto Linfoaodale (PN )
o inferiore 3 50 aun);
soologis di carcinosss dumale &= s
*  volumse mammaro impoctaate defizieo come distaaza tra g jagressi dei due campi 2agenziali magpore &
25 cma o camia dells &fficoles ad ofteasce wa Sumbuzions omogeces della Sose ¢ couseguents magrions
probabilich & rosnicies,
* plazo & wamamenio 203 conforme 2 Mun di dose (da valurase dopo elaboraznions Sel plano & mamamenss)
qualz la presenza di avee di parenchoma mamemano in o la dose supera 1l 107% della dose stabilita,
= peecedent mamaraent & BT sughi wessd voluts per altre parologse, ad esesupss linfoma
¢ DAMNDAO0 CoBComranne & sclemed & CRAONTIPIA CoRmEens somacicline o taxand ma ancke CMF par d
nsciio & un yursento dells 905520312 S030S CUlIDEA,
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CLINICAL INVESTIGATION Breast

FRACTIONATION FOR WHOLE BREAST IRRADIATION: AN AMERICAN SOCIETY
FOR RADIATION ONCOLOGY (ASTRO) EVIDENCE-BASED GUIDELINE
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Radistion Oncobgy, Cancer Institete of New Jeney, New Branswick. NJ

%rsi:.l: paticnts with carly-stage breast cancer treated with bresst-conserving serpery, randomized triaks ha ¢
difference in local contred and survival outcomes between patients trosted with com entionally fraction-
ated (CF- wholke breast irradiation (WE and those receiving by pofractiomted (HF - WERL However, it remaion
controversial whether these reults apply 1o all subgrougs of patients. We therefore developed an evidence-bhased
guideline to provide direction for chinkeal practice.
Metheds and Materfale A task force asthorized by the American Sodety for Radiation Oncology welghed evi-
dence Trom a systenstic Nieratare review and produced the recosssondations contained berein,
Resules: The nsajority of patients in randomézed triab were aged S0 years or older, had dsease Stage pT1-2 pNo,
Tl veceiv e chamothera py, and were trea ted with a radiation dose domogeoeity within 27% in the central axis
plane. Such pationts experienced equivalent owtcomes with dther HF -WEI or CF-WEBL Patients not meeting these
criteria were relatively underrepresented, and few of the triaks reported sabgroup analyses. For patients not re«
cedving a radiation boost, the tsk force favored a dose schedule of 42.5 Gy in 16 fractions when HF-WHI s
planned. The task force also recommended that the heart should be excluded from the primary treatment flelds
(when HF-WEI is used) dix 10 lingering uncertainty regarding late elects of HF-WEI on cardiac function. The
task force coudd Bot agree on the appropriatencss of a tumor bed boost in patients treated with HF-WBL
Conclimion: Data were s ficient 1o sapport the wee of HF-WEI for gationts with on rly-stage breast cancer who nwet
mentioned criteda. For other patients, the task force coudd pot reach agreement elther for or agalnst
the we of HF-WEL which neverthelkess should not be interpreted as a contraindication to its wse.  Copy right ©
2011 American Sodety for Radiation Oncology. Published by Flsevier Inc.

Breast cancer, Hypefractionation, Evidence-based guideline, Breast comsery bag theraps.
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42.5 Gy/16 fr

No boost

> 50 anni

pT1-2 pNO

No chemioterapia
Omogeneita di dose 7%



Criteria for Treatment With Hypofractionated Breast Radiation, Based on ASTRO 2011
Consensus Guidelines and Update of the START Trials[23]

Factors Appropriate Cautionary Unsuitable
Patient factors
Age >50yr < 50 yr (without boost)
< 50 yr with boost
Pathologic factors
T stage T1-2 T3 T4
N stage NO N1 N2+
Margins Negative
Grade 1-2 3 (without boost)
3 (with boost)
Receptor status ER/PR-positive/negative HER2-positive HER2-positive (with concurrent
Triple-negative trastuzumab)
Histology Invasive carcinoma DCIS Inflammatory
Treatment factors
Surgery Breast-conserving Mastectomy Breast reconstruction
Chemotherapy None Neoadjuvant Concurrent
Adjuvant
Dose inhomogeneity < +7% MP +7% MP to + 10% 3D Concurrent

3D =three-dimensional conformal therapy; ASTRO = American Society for Radiation Oncology; DCIS = ductal carcinoma in situ; ER =estrogen receptor; HER2 = human
epidermal growth factor receptor type 2; MP = at midplane; PR = progesterone receptor; START = Standardisation of Breast Radiotherapy trial.

Hypofractionation for Breast Cancer: Lessons Learned From Our Neighbors to the North and Across the
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By Michael J. Eblan, MD, Noam A. VanderWalde, MD, Elaine M. Zeman, PhD, and Ellen Jones, MD, PhD




Radiotherapy and Oncology

Avalabie onlne 13 September 2014 —

)y oy

3
o)
~
F i
—s

InPrass, Correctad Prool —Nota tousers

!I
It
t‘.
r

c77e
9

n/

Long-term mortality from cardiac causes after adjuvant
hypofractionated vs. conventional radiotherapy for localized
left-sided breast cancer

Elisa K Chan®, Ryan Woods®, Sean Virani®, Carcline Sg »?»9.‘5", Elaine S. Wai®, Alan Nichol®, Mary |
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Background and purpose

Ongoing concern remains regarding cardiac injury with hypofractionated whole breast/chest-wall radiotherapy (HF-WBI)
compared to conventional radiotherapy (CF-WBI) in left-sided breast cancer patients. The purpose was to determine if
cardiac mortality increases with HF-WBI relative to CF-WBI.

Materials and methods

Between 1990 and 1998, 5334 women with early-stage breast cancer received post-operative radiotherapy to the breast/
chest wall alone. A population-based database recorded baseline patient, tumor and treatment factors. Baseline
cardiovascular risk factors were identified from hospital administrative records. A propensity-score model balanced risk
factors between radiotherapy groups. Cause of death was coded as breast cancer, cardiac or other cause. Cumulative
mortality from each cause after radiotherapy was estimated using a competing risk approach.

Results

For left-sided cases, median follow-up was 14.2 years. 485 women received CF-WBI, 2221 women received HF-WBI. There
was no difference in 15-year mortality from cardiac causes: 4.8% with HF-WBI and 4.2% with CF-WBI (p = 0.74), even after
propensity-score adjustment (p = 0.45). There was no difference in breast cancer mortality or other cause mortality. For
right-sided cases, there was no difference in mortality for the three causes of death.

Conclusions
At 15-years follow-up,|cardiac mortality is not statistically different among left-sided breast cancer patients treated with HF-
WBI or CF-WBI.
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Tumor Bed Boost Integration during Whole Breast
Radiotherapy: A Review of the Current Evidence
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Surrenary

Radation therapy Gelvered with hypofracdonation,
which nvoives Bhe dolivery of 3 Ngher dose per faction
in fower fractions (generaly with & lowwr total nominal
Gonal over & shorter owersll treatmeat time, & an estad-
lshed therapetic option o wast for & selected group of
awly breest cancer patants aber brasst consarving sw-
gery. Optimad detivery of he tumar Bed boost dose n
terme of tming, frackonation and 1ot dose whenew &
Mypofract vnated scheduio is empioyed has vet 10 be oy
abished. We herein present & review of the coment evi
dence on the role of Loost Integration In whole breast
radotheapy.
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Hypofractionated Radiation Therapy for

Breast Cancer: Outcomes, Toxicities, and Cost Analysis

Christine Min, MD,* Eileen Connolly, MD, PhD," Tiffany Chen, MD,*
Gabor Jozsef, PhD,* and Silvia C. Formenti, MD*

*Department of Radiation Oncology, New York University, New York, New York; 'Department of
Radiation Oncology, Columbia University, New York, New York

8 Abstract: A French prospective mndomized thal comparing whole breast radiothempy with 45 Gy In 25 fractions ver-
sus 23 Gy In four fractions demonstrated equivalent Syear local contol and survival On the basis of this data, we offer the
hypofractionated regiman to women who mfuse %o undergo standard adothesapy. We mport our owcomes and a cost
analysis. Between 2000 and 2012, 84 patients participated in this |RB-approved study and underwant whole brast radia-
tion 10 23 Gy In four fractions. Local contrd and survival were analyzed using the Kaplan Meler method. Acute toidchies
and overall longsteem cosmetic results wem assessed Costs ware estimated from 2012 Medcam relmbusemant dita and
compared to costs from standand courses of 25 and 16 fractions. All 84 patients are included In this Medhan age
was 83 (mnpa 42 98). Most patents had siage | (80%), hormone recapior posiive (90%) breast cancer, patients
(59%) were treated prone and 26 (31%) supine. At a madian ‘olowup of 3 years, o local recurrence has occumed, of
ductal cardnoma n sty stology. Among the 13 patiens decaased, two died of metasianc breast cancer. Fveyear actuar-
lal focal control 15 99%, breast cancer-spechic survival is 96%, and overall survival 1s 7%, Toxciies were kmited to gade
1 dermatitts in 32 patianis (38%) and grade 2 fatigue n theee (4%), sw-cmpanot\u(TS%)mtodmodamm
cosmesc oucome at thalr last follow-up. Collected Medcarn mimbursemeant was $4.798 for the

Compared 1o the projectad rimbursement of standard regimens, $10,372 for 25 ‘ractions and $8.382 for 16frmn
resubed in a dierence of $5,574 and $3,584, respectively. At a ‘dlow-up of 3 years, this hypofractionated regimen appears
1o be a promising approach, primanly for alderly women who &% unable 10 undemo longer iraaiment cowrses but have ind-
casons for whole breast radotherapy. m

Koy Words: Breast cancer, hypolractionated radiotherapy



et al. conducred a randomized trial evaluar-

ing whole breast hypofractionated radiotherapy. In
their study, breast cancer patients were randomly

Costo: 4,798 $

assigned 1o a classical course of 45 Gy in 25 fracrions

over 33 days or a hypofractionated coursg of 23 Gy
|in four fractions |nvcr 17 days; fractions | and 2 we

given on days T and 3, and fractions 3 and 4 were
given on days 15 and 17. With a median follow-up of

B £ a2 B:ln BBR - aS ias

radiotbempy.' Whelan ft al. rrp:'mcd the results of the
Ontario Clinical Oncology Group randomized rrial

Baillet, IJROBP 1990:

23 Gy, 4 fr, >

2fr6Gy(gg 1, 3) + 21fr 6,5 Gy (g9
15, 17)

with a follow-up of 10 vears. They compared a total

dose of |vl2.56 Gy given in 16 daily 2.66 Gy fractions

Costo: 8,382 %

five rimes a week 1o a standard dose of 50 Gy given
in 25 daily 2 Gy fractions five imes a week. Eligibility

five imes a week 10 2 frandard dose of 50U Gy given

[in 25 daily 2 Gy fraction} five nmes a week. Eligibility

Costo: 10,372 $
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Adprvant whole breast irradiation was established within the standard of care . .00
for breast-consening therapy in the early 1980s, following the results of

major tandomized trials compating mastectomy vs breast.conserving ancer Radictherapy for

surgery and radiation. Since that time, techniques and treatment strategies

have evolved, it one major thread that carries forward is the needto

balance cost, efficacy, complications, and convenience. Fortunately, data from
randomized trials conducted in Canada and Gieat Britain provide a solid

framework for the consideration of hypofractionated radiation in the

treatment of breast cancer, n this review we discuss the rationale and

umderiying radiobiologic concepts for hypofractionation, and review the

clinical trials and Amertican Society for Radiation Oncology (ASTRO)

guidelines supporting this approach. We also review the practical |
considerations for treatment planning, including dosimetric criteria and howto | 7
ent of the node-positive patient. In the currer
1ealthcar e reform and cost awareness, thoughttul utilization of
hypofractionation may offer considerable savings to individual patients andd the
€ system-—without compromising clindcal outcomes or qual

In questo momento di
difficolta del Sistema
Sanitario e di attenzione
ai costi, l'utilizzo
dell’ipofrazionamento
potrebbe rappresentare
una risorsa preziosa per il
paziente, per i centri di
radioterapia e per il
Sistema Sanitario
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