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TNM Grouping and Staging

EBC LABC MBC
1 Stage ITIA
Stage I T0, N2, MO
T1*¥, NO, MO Ti¥, N2, Mo StagelV
Stage IIA T2, N2, M0 v 1Ay R, M
TO, N1, MO T3, N1, MO
T1*, N1, MO T3, N2, MO
T2, NO, MO 1 Sftage 1I1B
Stage I1B T4, NO, MO
T2, N1, MO T4, N1, MO
T3, NO, MO s, 8 bt

1 Stage ITIC**
Any T, N3, MO



COMMON TREATMENT PROTOCOLS

ocally

Early breast |
cancer
( Stage & 11)

N

Surgery >WBRT >
Chemotherapy>
Hormone Therapy
(HT)

Non BCT

\_

-

Surgery > RT
>Chemotherapy>HT
Surgery>Chemothera

py> RT >HT

MRM >
Chemotherapy>
LRRT >Hormn.

Th

advanced

Breast cancer (
Stage IlIIA & 11IB

)

Operable

CT > MRM> CT>
LRRT >Horm.Th

LRRT > Hormn.Th

Palliation

Inoperable

CT>Surgery CT>

LRRT >Hormn.Th
CT> RT> CT >
Hormonal Th

MRM >CT>




ADJUVANT RT IN BREAST CANCER

In high-risk patients, rate of local relapse
reduced from 35% to 10%.

NSABP-06 Study, Fisher B, NEJM 1995

In early stage patients, rate of local relapse
reduced from 24% to 8.5% in BCS

Liliegren G, JCO 1999



Early Breast Cancer Trialists’
Collaborative Group (EBCTCG)

Effects of radiotherapy and of differences in
the extent of surgery for early breast cancer
on local recurrence and ‘15-year survival:
an overview of the randomised trials

EBCTCG Lancet 2005; Jo6: 2087-2106




EBCTCG RESULTS

Isolated local recurrence (eventsfwoman-years)

Eventsfwroman-years BCS +RT events

fear started RT Allocated  Allocated  Logramk  Variance
and study namea sites BCS+RT BCS 0-E of 0-E

Ratio of annual event rates

BCS+RT: BCS

(a) Radictherapy only to conserved breast: 14% node positive
1976 MSARP B-0G B 125/6862  285/4901 —933
1981  Uppsala-Orebro BW 1071636 431511 —17F
1982 St George’s London B 121202 1047 —115
1984  Ontario COG BW +5 53/3543  155/2754 —582
1987 IMT Milan 3 BW +5° 19/2478 BO/2005  —251
1989 MSABFPE-1 B +5° B 1810 4001729 =173
Swedish BCCG B 333718 923429 '

258 R
212449
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Breast cancer mortality (deaths/women)
Deaths/women BLS+RT deaths

Year started BT Allocated  Allocated Logrank  Variance
and study name sites BCS+RT BCS 0-E of O-E

Ratio of annual death rates

BCS+RT : BCS

{a) Radiotherapy cnly to conserved breast: 14% node positive

1976 MSAEP B-0G B 267731 05719
1981 Uppsala-Crebro B 37184 97
1982 5t George’s London B 247128 5122
1984  Ontario COG B 45 91/416 12371421
1987 IMT Milan 3 B 45 400294 51273
1989 NSABPE-21 BW +5° 87 B/336

1991 Swedish BOCG U 32/593 41594

. {a) Subtotal 499/ ca7
hE3 2662

15-vearrisk 2805 132%

iby Radictherapy to conserved breast and other sites: 24% nod-

1982 5t George’s Londaon BW +AF
1985 Soottish BW +S+{ AR+
1985 West Midlands, LE B +5+7"
1986 CRC, LK Var'

.co(\’é\) C
B bsubtoal < Qo\k\ ©

(v21 (SE 0.08),
p=0.02

83 (SE 005,
2p=0-0002

_ wetween 11 strata: x7 =3-8; p=0-96

|;|.5

BCSHRT better

15

BCS+RT worse




Effect of RT after BCS on local recurrence and on breast cancer
mortality—15-year probabilities. EBCTCG Meta-analysis

6097 women with BCS and node-negative disease

S-year gain 16-

_m—m BCS+HRT

10

Tirne {years) Tirme {years)




POST OPERATIVE RT

Fletcher showed the benefits of postoperative

LRRT in reducing the nodal recurrence from
20% to <5%, and the chest wall recurrence
from 30% to <10%.

ECOG group also had shown the benefit of

adjuvant postoperative RT for reducing the local
and regional recurrence.



The NEW ENGLAND
"JOURNALof MEDICINE

Volume 337:949-955 October 2, 1997 Number 14

PORT-in-High-Risk Premenopausal Women with Breast Cancer Who Receive Adjuvant
Overgaard et al. NEJM 1997 337:949

Chemotherapy

Radictherapy

Radiotherapy + CMF (54%)

+ CMF (d48%)

CMF (34%)

Overall Survival (%)
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P<20.001

03123455?8¢,m 0 1 2 3 4 5 6 7 8 9 10
Years after Mastectomy Years after Mastectomy

1789 patients, 1982 — 1989, premenopausal, node + or Tumor > 5cm, M0
Total mastectomy, level I + II (partly) + CMF +/- 50Gy/25fx (electrons + photons)

Sx in 79 departments, RT in mainly 6 centres



http://content.nejm.org/content/vol337/issue14/index.shtml

907 337:956
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318 patients, 1979 — 1986, premenopausal, node +, any T, MO
MRM + CMF +/- 37.5Gy/16fx RT (photons) Sx by ‘specialists’, CT & RT i

centre



http://content.nejm.org/content/vol337/issue14/index.shtml

Adjuvant Radiotherapy and Chemotherapy in Node-Positive Postmenopausal
Women with Breast Cancer

DMzezs efree sl

Ow et adl = ory v ol

1460 patients, 1982 — 1990, postmenopausal, node +, any T, MO
MRM + Tamoxifen +/- 50Gy/25fx RT (electrons + photons)

Sx in 79 departments, RT in mainly 6 centres

Overgaard et al. 1999, 353:1641
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Postmastectomy Radiation Therapy:
Who Needs It?

¥ miFmImHT Tru g, 1 Columbia Cancer Agen u ancowver island Centre and Uk u—' ity of Britis

\-i

ritish Columbia Canada; EI || h'l-l Peter MacCallum Cancer Centre and University of Mealbou P..

LOCO-REGIONAL FAILURE (LRF) IS ~ 25% FOR >4 NODES; T >5 CM; < 6 NODES
AT AXILLARY DISSECTION; PATIENT YOUNGER THAN 40

PMRT REDUCES THIS RISK TO 6 — 8% (ABSOLUTE BENEFIT OF 17-19 WOMEN
FOR EACH 100 TREATED)

IN THE SUBGROUP OF 1-3 NODES, LRF IS 13%; PMRT REDUCES THIS TO 3-4%
(ABSOLUTE BENEFIT OF 9-10 WOMEN FOR EVERY 100 TREATED)

FOR A LRF REDUCTION OF 20%, CANCER SPECIFIC SURVIVAL IMPROVES BY 4-
5%

A NORTH-AMERICAN TRIAL ON PMRT FOR 1-3 NODES WAS CLOSED DUE TO

P § S [ NS g emm h, wmu pumem GL [ SgASN  mm g g g pemm pemy, e gty mmmes B B OB




INDICATION OF RADIATION
IN
' CARCINOMA BREAST

EARLY BREAST CANCER:- BCT
POST MRM
TUMOR SIZE:- =/> 5CM
MARGIN +VE
L.N.INVOLVEMENT
EXTRACAPSULAR INV
LEFT OVER DISEASE AT AXILLA
APBI

PALLIATIVE RT



Recommended Selection Criteria for APBI

Critena American Brachytherapy American Society of Breast
Society Surgeons

Patient age 45 years or more 50 years or more

Tumour size Up to 3cm Up to 2cm
Node Negative Negative
Histology IDC IDC or DCIS

Margins  Microscopically negative Microscopically -ve (>2mm)

Several ongoing RCTs are also including ILC, EIC

At TMH we are now also excluding women with hereditary breast cancer




Accelerated Dose

The
and thereby

schedule decrease the time
period

Radiobiological modeling predicted safety of
various dose fractionation schedule

equivalent to 50 Gy
Single fraction = 55Gy to 60 Gy

16



DOSE OF RADIATION

WHOLE BREAST:- 180 TO 200
45-50 Gy cGy
+ BOOST 10-15Gy

POST MRM 50 Gy 180 TO 200
cGy

APBI 34Gy 3.4 Gy

20Gy to 22 Gy

PALLIATIVE RT 30Gy 180 TO 200
cGy

5 WkS

2# [Day x 5 Dys

SINGLE #
2Wks




HYPOFRACTIONATION - DEFINED

> LARGER DOSES OF RADIATION PER TREATMENT
FRACTION DELIVERING A FULL COURSE OF
TREATMENT OVER A SHORTER PERIOD OF TIME
COMPARED TO CONVENTIONAL FRACTIONATION

> TYPICAL CONVENTIONAL FRACTION SIZES: 1.8 —
2.0 GY PER DAY

> HYPOFRACTIONATION: 2.25 - >20 GY PER DAY




HYPOFRACTIONATION:-LOGISTIC

>REDUCED COST (FEWER FRACTIONS,
INCREASED THROUGHPUT)

DECREASED
MACHINE AND
STAFF
WORKLOAD

»>INCREASED CONVENIENCE (1-3 WEEKS VS 6-7)
»> DECREASED PATIENT TRAVEL AND
LODGING

» INCREASED TREATMENT COMPLIANCE
AND ACCEPTANCE OF THERAPY

DECREASED
TREATMENT COST

started as an empirical practice in government run health care systems of UK
and Canada



RADIOBIOLGY EVIDENCE



LINEAR QUaDRATIC

MODEL

A-lethal event is supposed to be
caused by one hit due to one
particle track (the linear
component aD)
or

Two particle tracks (the quadratic
component D2)

Dual radiation action

First component - cell killing is
proportional to dose

Second component - cell killing is

proportional to dose squared

Fig.3-5: DNA strand break follow L.-Q model

Linear-Quadratic Relation




SMALL o/p RATIO INDICATE MORE CURVY NATURE OF LARGE A/B RATIO

INDICATE LESS CURVY

Late Reacting Tissue

Early Reacting Tissue

Dose
{

Shoulder is more
curvy

\D=wB

o/ = 1Gy to 7 Gy (3Gy)

late effect of radiation

Eg. Spinal cord, urinary bladder,
kidney, liver etc and
HYPOFRACTIONATION

Dose

Shoulder is less

Curvy

a/p = 6Gy to 15 Gy (10Gy)
Responsible for acute effect of
radiation

Eg, skin, mucosa, lining of intestine,
bone marrow etc.



Linear Quadratic Model of Cell Kill

At low doses, there is less cell kill
for low a/B ratio cell lines than high
a/P cell lines

The high o/p ratio curve has
a more linear shape as the f3
component has less impact

C
O
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Q

@

-
Ll

(@)

-
2

S

]
)

The low alpha/beta ratio has
a more quadratic shape as the
beta value has a greater impact

0.1
0 06115 2 25 3 35 4 45 5 55 6 65 7 75 8 85

Dose (Gy)
Low o/B High a/B




Choise of Fractionation — Therapeutic Ratio

» It o ratio of tumor 1s the same or less than that of the
critical normal ftissue, then a larger dose per fraction
(hypofractionation) 1s preferred.
1.e.. prostate cancer, breast cancer

Brenner D., ITROBP 57: 912-914, 2003

» It aP ratio of tumor 1s high (often 10 or greater) and > a/p
ratio of normal tissue (often < 5) a lower dose per fraction
(hyperfractionation) 1s preferred.
i.e.. squamous cancer of head and neck

Horiot J.. Radiother Oncol 25: 231-241. 1992
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IS THERE ANY EVIDENCE

FIVE RANDOMISED TRIALS

RMH/GOC
CANADIAN
SPOONER
START A
START B



ROYAL MARSDEN HOSPITAL/GLOUCESTER ONCOLOGY
CENTRE TRIAL (RMH/GOC)

(T1-3, NO-1, MO)
<75 years of age,

BCS
(N=1,410)
50 Gy in 25 fractions 39 Gy in 13 fractions 42.9 Gy in 13 fractions
5 WKS 5 WKS 5 WKS

N=348 N=348 N=351



CANADIAN TRIAL

BREAST CONSERVING
SURGERY
AXILLARY:- -VE
(N=1,234)
50 Gy in 25 fractions 425Gy
over 35 days in 16 fractions over 22 days

N=612 N=622



SPOONER ET AL

STAGE 1 AND 2
DISEASE (N=707)

50 GY IN 25 DAILY 40 GY IN 15 DAILY
FRACTIONS). FRACTIONS



STANDARDISATION OF BREAST RADIOTHERAPY TRIAL A (STARTA)

(17 centres)

T1-3a, NO-1 MO

BCS/MASTECTOMY,
clear tumour margins =21 mm
(N=2,236)
50 GY IN 25 41.6 GYIN 13 39 GY IN 13 FRACTIONS
FRACTIONS FRACTIONS N=737

N= 749 N=750



STANDARDISATION OF BREAST RADIOTHERAPY TRIAL B

(START B)

T1-3a, NO-1 MO

BCS/MASTECTOMY

N=2,215
50 GY IN 25 FRACTIONS 40 GY IN 15 FRACTIONS
FIVE WEEKS THREE WEEKS

N=1105 N=1110



Table17  Key characteristics of included studies
Study 1D SIE"IEI}I:‘F Pnpulauuntr&e;jﬂn follow-up Intervention Comparator Outcomes
Post breast conserving surgery
RMH/GOC® | RCT T1-3, NO-1, MO, <75years N=1.410 39 Gy in 13 fractions over 5 weeks 50 Gy in 25 fractions over 5 weeks Local recurrence
Fair 9.7 years (range 7.8-11.0 years) (N=4T4) (N=4T0) Cosmetic outcomes
LK 429 Gy in 13 fractions over 5 wesks
(N=466)
Canadian2? | RCT Invasive carcinoma with negative axilary 42 5 Gy in 16 fractions over 22 days 50 Gy in 25 fractions over 35 days Local recurrence (including subgroup
Fair nodes, (N=622) (N=612) analysis)
N=123 Overall survival
12 years (range not reported) Adverse events and toxicity
Canada Cosmetic outcome

Post breast conserving surgery or mastectomy

STARTA%® | RCT T1-3a, N0-1, MO 39 Gy in 13 fractions over 5 wesks 5 Gy in 25 fractions over 5 weeks Local recurrsnce
Fair N=2 236 (N=137) (N=143) Owerall survival
5.1 years (range 4 4-6.0) 416 Gy in 13 fractions over 5 weeks Adverse events and toxicity
UK (N=130) Cosmetic outcome (including subgroup
analysis)
Queality of life (including subgroup
analyziz)
STARTBS® | RCT T1-3a, NO-1, MO 40 Gy in 15 fractions over J wesks 5 Gy in 25 fractions over 5 weeks Local recurrence
Fair N=2 215 (N=1,110) (N=1,105) Overall survival
b years (range 5.0-6.2) Adverse events and toxicity
LK Casmetic ouicome (including subgroup
analysiz)
Cuality of life (including subgroup
analyziz)
Spooner’ RCT Stage 1 or 2, median tumour sze Zom 40 Gy in 15 daily fractions (N=NR)) Time to first relapse
{conference N=T07 50 Gy in 25 daily fractions (N=NR) Delayed zalvags treaiment
abstract] 16.9 years (range 15.4-18.8 years)
Poore LK

Abwreviations: NR=not reposted, RO T=randomised controlled tral
a The conference abstract provided insufficient study detall to rate it as either fair or good. [t is unclear from the abstract whether allocation was concealed from those responsible for recruiting sulbjects, whether oubcome assessment was
binded, and whether there was loss to folow wg,




WHAT IS OUR AIM

m LOCAL RECURRENCE

m LOCOREGIONAL RECURRENCE
m DISTANCE DISEASE

m OVER ALL SURVIVAL

m ADVERSE EVENT AND TOXICITY
m COSMESIS

m QUALITY OF LIFE



WHAT IS THE EVIDENCE

TOTAL DOSE DOSE/# NO OF # DURATION
RMH/GOC

39Gy 300 cGy 13 # 5 WKS

42.5Gy 326 cGy 13# 5 WKS

50Gy 200 cGy 25# 5 WKS
CANADIAN

42.5Gy 2.65 16 # 22 days

50Gy 200 cGy 25%# S5WKS

SPOONER

START A
39Gy/13 #,5 WKS 300cGy 13 # 5 WKS
41.6 Gy/13 #,5 WKS 320cGy 13 # 5 WKS
50Gy 200cGy pi 5WKS

START B




LOCAL RECURRENCE

TRIAL 5YRS 10 YRS P-Value
RMH/GOC
39Gy/13 #,5 WKS 9.1% 14.8% 0.027
42.5Gy/13 #,5 WKS 7.1% 9.6% N.S
50Gy/25#,5WKS 7.9% 12.1% N.S
CANADIAN
42.5Gy/16 #,22 days 6.2% N.S
50Gy/25#,5WKS 6.7% GRADE =0.01
SPOONER
40Gy/15 #,5 WKS 17 YRS NO FDIFF
50Gy/25#,5WKS
START A
39Gy/13 #,5 WKS 4.6% N.R
41.6 Gy/13 #,5 WKS 3.2% N.R
50Gy/25#,5WKS 3.2% N.R
START B

206 N.R

3.3% N.R

CANADIAN:- HYPOFRACTIONATED REGIMEN LESS EFFECTIVE IN PREVENTING LOCAL RECURRENCE IN PATIENTS WITH

HIGH-GRADE TUMOURS (P=0.01).




CANADIAN TRIAL:-LOCAL RECURRENCE

Figure 3  Canadian trial: Hazard ratios for Ipsilateral recurrence of breast cancer in subgroups of patients?

P WValue for
Subgroup Hazard Ratio [95%: CI) IntEraction

Age 06T
=50yr 1.02 (0.62-1.70)
<S50 yr 077 (0.35-1.70
Iumor size
=@ om 099 [0.49-1.98)
=2 cm 095 (0.55—1.64)
Estrogen-receptor statws
Positive 0.71 (041
Megative . 1.32 (.62

Equivocal : 1.30 (0.22-7

Tumor grade
Laow L0 (0311
Maoderate LS7 (0.29-1.12)
High 8 (1.22—7.76)
Systemic therapy
Mo 0.86 (0.48-1.55)
Yies 106 (0.58-1.97)

2,00 =R

Hypofractionated Standard Regimen Better
Regimen Better

source: Whelan 2010 Figure 2 page 517




LOCO REGIONAL RECURRENCE

TRIAL 5YRS 10 YRS P-Value
START A

39Gy/13 #,5 WKS 5.2% N.R
41.6 Gy/13 #,5 WKS 3.5% N.R
50Gy/25#,5WKS 3.6% N.R

40Gy/15#/3 WKS

50Gy/25#/5 WKS

no evidence that any hypofractionated radiotherapy regimen was associated with a
statistically significant difference in local recurrence rate



DISTANT RELAPSE

TRIAL 5YRS 10 YRS P-Value
START A

39Gy/13 #,5 WKS 11.9% N.R
41.6 Gy/13 #,5 WKS 9.5% N.R
50Gy/25#,5WKS 9.8% N.R

40Gy/15#/3 WKS

50Gy/25#/5 WKS



OVERALL SURVIVAL

TRIAL 5YRS 10 YRS P-Value
Canadian

42.5Gy/16 #,22 days 84.6% 0.79
50Gy/25+#,35 days

SPOONER
40Gy/15 #,5 WKS 17 year survival

50Gy/25#,5WKS No difference
START A

39Gy/13 #,5 WKS ALL CAUSE MORTALITY
41.6 Gy/13 #,5 WKS
50Gy/25#,5WKS

40Gy/15#/3 WKS All cause mortality
50Gy/25#/5 WKS

there was no evidence that any hypofractionated radiotherapy
regimen was associated with a worse overall survival rate




OVERALL SURVIVAL

Figure4  Canadian trial: Kaplan-Meier estimate for overall survival?

100y e Hypofractionated re
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No. at Risk

Standard regimen 612 606 ! ' 59 535 519 505 437
Hypofractionated 622 617 605 592 57 b2 539 S17 495 4382
r':'gl"1("'l

Source: Whelan 20107 Figure 1b page 516
p=0.79




CANADIAN TRIAL:-CAUSE OF DEATH

Table 32 Canadian trial: Cause of deaths?

Am iﬂ‘% 4??{,/33' P Valle
Jeaths related to cancer 82 (134) 82(132) NS
Jeaths related to cardiac disease 4(1) 12(19) NS
Jeaths related to other Causes 3{aJ) 26(43) NS

Source: Whelan 2010° page 517
Abbreviations: Na=not signifcant




START A:
SURVIVAL ANALYSES OF RELAPSE AND MORTALITY

Table33  START A: Survival analyses of relapse and mortality according to fractionation schedule (All-
cause mortality)*

1 a i i {1
Amm Eventsfotal (%) Estimated % Elﬁt&egﬁm by 5years | Crude hazaé::}i ratio (95% P value

a0 Gy 84/749 (11.2) 11.1(8.7,134) 1
416 Gy 89/730 (11.9) 11.3(89,13.7) 104 (0.77, 1.40)
39 Gy 831737 (11.3) 10.7(8.3,131) 1.00(0.74, 1.36)

Source: Bentzen el a/2008* Table 2 page 335
Abbreviations: Cl=confidence interval

START B:
SURVIVAL ANALYSES OF RELAPSE AND MORTALITY

Estimated % with event by 5 years | Crude hazard ratio (95%
(95% CI) Cl)

50 Gy 13811105 (12.5) 110(94,129) 1
40 Gy 10711110 (9.6) 8.0(64,97) 0.76 (0.59, 0.98)

Arm Events/total (%) P value




THERE WAS NO EVIDENCE THAT
HYPOFRACTIONATED  RADIOTHERAPY WAS
ASSOCIATED WITH A STATISTICALLY
SIGNIFICANTLY DIFFERENCE IN OVERALL

SURVIVAL




ADVERSE EVENT AND TOXICITY

TRIAL

CANADIAN
42.5Gy/16 #,22 days Late toxic radiation effects,NS
50Gy/25#,5WKS

START A

Ischemic heart disease, symptomatic rib
fracture, symptomatic lung

41.6 Gy/13#,5 WKS fibrosis, contra Iaterz_:ll breast cancer,
other secondary primary cancers:
50Gy/25#,5WKS NS

Skin appearance: 39 Gy HR 0.63 (95% CI 0.47, 0.84), p=0.0019
40 Gy HR 0.76 (95% CI 0.60, 0.97), p=0.0262



LATE TOXIC EFFECTS OF RADIATION,
ASSESSED ACCORDING TO THE RTOG-
EORTC LATE RADIATION MORBIDITY

Table 36  Canadian trial: Late toxic effects of radiation, assessed according to the RTOG-EORTC late
radiation morbidity scoring schemea2

5 year follow-up 10 year follow-up

50 Gy 42.5 Gy 50 Gy 42.5 Gy
n=424 % n=449 % n=220 % n=235%

82.3

144

26

0.7

ous tissue

61.4

32.5

52

09




START A: INCIDENCE OF ISCHEMIC HEART DISEASE,

SYMPTOMATIC RIB FRACTURE, AND SYMPTOMATIC LUNG

FIBROSIS
Reported Confirmed
Outcome Arm N, (%) n, (%)
50 Gy 12 (1.6) 3(04) [
416 Gy 7(0.9) 2 (0.3) [0
Ischemic heart disease ©
39 Gy 8(1.1) 2 (0.7) [4]
Total 27(1.2) 10 (0.4) [5]
a0 Gy 8(1.1) 1(0.1)
o 416 Gy 9(1.2) 2 (0.3)
Symptomatic rib fractures ¢
39 Gy 10 (1.4) 1(01)
Total 27(1.2) 4(0.2)
a0 Gy 2(0.7) 0(0)
_ _ 416 Gy 6(0.8) 2 (0.3)
Symptomatic lung fibrosis
39 Gy 7(0.9) 1(0.1)
Total 18 (0.8) 3(0.1)




START B: INCIDENCE OF ISCHEMIC HEART DISEASE, SYMPTOMATIC RIB
FRACTURE, AND SYMPTOMATIC LUNG FIBROSIS

Outcome Reported (%) Confirmed (%)

|schemic heart disease ®

Symptomatic b fractures *

Symptomatic lung fibrosis
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MOST TRIALS REPORTED THAT THERE WAS
NO DIFFERENCE IN ADVERSE EVENTS AND
TOXICITY. COMBINED RESULTS FROM THE
START A AND START B TRIALS FOUND THAT
A CHANGE IN SKIN APPEARANCE OCCURRED
SIGNIFICANTLY LESS OFTEN IN THE 39 GY
AND 40 GY ARMS WHEN COMPARED WITH
THE CONTROL ARM



COSMETIC OUTCOME

TRIAL RESULTS p-Value

RMH/GOC

39Gy/13 #,5 WKS 39 GY: ADVERSE COSMETIC 0.01
OUTCOMES WERE REPORTED LESS
FREQUENTLY WHEN
COMPARED TO THE 50 GY ARM

42.9Gy/13 #,5 WKS 42.9 GY: COSMETIC OUTCOMES WERE | 0.05
REPORTED MORE FREQUENTLY WHEN
COMPARED TO THE 50 GY ARM

50Gy/25#,5WKS

CANADIAN

42.5Gy/16 #,22D NO STATISTICALLY SIGNIFICANT DIFFERENCES IN
ANY COSMETIC OUTCOME.

50Gy/25#,5WKS

As for START A and START B | CHANGE IN SKIN APPEARANCE
39 GY: HR 0.63 (95% CI 0.47, 0.84), P=0.0019
40 GY: HR 0.76 (95% CI 0.60, 0.97), P=0.0262

THE RISK OF DEVELOPING ANY LATE RADIATION EFFECT WAS
STATISTICALLY SIGNIFICANTLY LOWER FOR PATIENTS IN THE 39 GY
ARM COMPARED TO THE 50 GY ARM (P=0.01)




Any Change in Breast Appearance
by Fractionation Schedule (n=1202)
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START A: Kaplan-Meier plot of mild/marked change in breast appearance
(photographic) in 1055 patients with breast conserving surgery4

braast dppedrance
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START B: Kaplan-Meier plot of mild/marked change in breast
appearance (photographic) in 923 patients with bcs
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RMH/GOC

REPORTED THE RISK OF DEVELOPING ANY LATE
RADIATION EFFECT WAS STATISTICALLY SIGNIFICANTLY
LOWER FOR PATIENTS IN THE 39 GY ARM COMPARED
TO THE 50 GY ARM (P=0.01). FOR MOST
CLINICALLYASSESSED BREAST AND ARM OUTCOMES
ESTIMATED AT 10 YEARS, :- 39Gy < 50Gy < 42.9 Gy

THE START A :-

39 GY ARM WAS ASSOCIATED WITH SIGNIFICANTLY LESS
MILD OR MARKED CHANGE IN PHOTOGRAPHIC BREAST
APPEARANCE AND CHANGE IN SKIN APPEARANCE

START B :-

THE 40 GY ARM WAS ASSOCIATED WITH SIGNIFICANTLY
LESS CHANGE IN SKIN APPEARANCE



Figure 3  Canadian trial: Hazard ratios for Ipsilateral recurrence of breast cancer in subgroups of patients?
P Value for
Subgroup Hazard Ratio (95% Cl) Interaction
Age I 0.67
250 yr . 1.02 (0.62-1.70)
<50 yr } 0.77 (0.35-1.70)
Tumor size l 0.90
22 cm B 0.9 (0.49-1.98)
<2 cm - 0.95 (0.55-1.64)
Estrogen-receptor status : 0.36
Positive : 0.71 (0.41-1.23)
Negative 'r 1.32 (0.62-2.82)
Equivocal - : 1.30 (0.22-7.81)
Tumor grade : 0.01
Low : 0.70 (0.31-1.58)
Moderate : 0.57 (0.29-1.12)
High : » 3.08 (1.22-7.76)
Systemic therapy : 0.65
No . 0.86 (0.48-1.55)
Yes o 1.06 (0.58-1.97)
0.25 1.00 2.00 5.00 10.00
Hypofractionated Standard Regimen Better

Regimen Better



Figure5  START A AND B: Forest plots of normal tissue effects assessed as moderate or marked by
patients, according to radiotherapy regimensé

A START trial A, 41.6 Gy ws 50 Gy Kaplan-Meier 5-year event rate (%; 95% Cl) Hazard ratio (95% Cl)
50 Gy 41.6 Gy

Breast symptoms
Change in breast appearance since radiotherapy® 41.0 (35.0-46.9)  41.9 (36-1-47-8) 1.05(0-82-1.35) 06781
Breast hardness since radiotherapy™ 43.2(37.2-49.2)  45.0(39.1-50.8) 1.09(0.85-1.39) 0.5073
Breast shrinkage since radiotherapy® 22.6(17.5-277) 24.4(19.3-29.5) 1.09(0-80-1.47) 0.5841
Change in skin appearance since radiotherapy 31.6(26.6-36.6) 25.3(20.7-29.8) 0.83(0.63-1.08) 0.1663
Skin problems an or in area of affected breast 16-9 (12-8-20.9)  16-6(12-7-20-6) 101 (071-1-43) 0-9468
Pain in area of affected breast 21-4(17-0-258) 239(19-4-283) 117 (0-86-1-58) 0-3175
Oversensitivity in area of affected breast 23.2(187-27.8) 221(17.7-26.4) 1.09(0-81-1.47) 05668
Swelling in area of affected breaast 155(11.7-19-4)  12-2(8.8-15.6) 0-81(0-55-1-20) 0-2933

Arm or shoulder symptoms
Pain in arm or shoulder 30.9(25-4-35.9) 30-2(25.3-35.0) 1.00(077-1.29) 0.9967
Shoulder stiffress 19.8(15.5-241)  16.0(12:2-19.9) 0.89 (0-64-123) 0.4726
Difficulty in raising or moving arm sideways 15.0(111-18.9)  14-1(10-4-17.7) 0.97 (0-67-1.39) 0-8576
Swelling in arm or hand 14.5(10.7-18-2) 11-8 (8.2-15-2) 0-84 (0-57-1-23) 0.2742

b
-

Favours 416 Gy | Favours 50 Gy

B START trial A, 39 Gy vs 50 Gy 50 Gy 39 Gy

Breast symptoms
Change in breast appearance since radiotherapy® 41.0(30.0-46.9) 34-1(28-4-39.8) 0-84 (0-65-1.08) 0-1775
Breast hardness since radiotherapy™ 43.2(37-2-49-2)  35-0(29-3-40.7) 0:79(0-61-1.04) 0-0894
Breast shrinkage since radiotherapy* 22.6 (17 5-277) 229(17-8-28.0) 1-00(073-137) 09823
Change in skin appearance since radiotherapy ~ 31.6(26-6-36.6) 217 (17.3-26-1) 0-63 (0-47-0-84) 00019
Skin problems on or in area of affected breast 16.9(12.8-20.9)  16:5(12-4-20-5) 0-90 (0-63-1-28) 0.5539
Pain in area of affected breast 21.4(17.0-25.8)  20-1(15.8-24.4) 097 (0:70-1-32) 08311
Oversensitivity in area of affected breast 23.3(18.7-27.8) 191(14-9-23.3) 079(0-58-1.09) 0.1641
Swelling in area of affected breast 165(117-194) 12.0(8-6-15.5) 073(0-49-1.08) 0-1182

Arm or shoulder symptoms
Pain in arm or shoulder 30-9(25-9-35.9) 32.5(27.5-37.5) 1.07 (0-82-1.38) 0.6252
Shoulder stiffness 19.8 (155-241)  181(13.9-22.2) 0.84 (0-60-1.17) 03015
Difficulty in raising or moving arm sideways 15.0(11.1-18.9)  13-9(10-2-17-7) 0.97 (0-68-1.38) 0.8586
Swelling in arm or hand 14.5(107-18.3)  14-8 (10.9-187) i 0.90 (0.62-1:32) 0.6030

i .
o

Favours 39 Gy Favours GO Gy




Figure 5

patients, according to radiotherapy regimens®

C START trial B, 40 Gy vs 50 Gy

L0 Gy

40 Gy

Breast sYmptoms

Change in breast appearance since radiotherapy® 41.2 (36.6-45.9)

Breast hardness since radiotherapy®

Breast shrinkage since radiotherapy®

Change in skin appearance since radiotherapy
Skin problems on or in area of affected breast
Pain in area of affected breast

Oversensitivity in area of affected breast
Swelling in area of affected breast

Arm ot shoulder symptoms

Pain in arm or shoulder

Shoulder stiffness

Difficulty in raising or moving arm sideways

Swelling inarm or hand

42.8 (38.2-47-5)
26.3 (22.1-30.5)
28:3(243-32:3)
187 (15-3-22-1)
227 (19-0-26-4)
23-0(193-26-8)
12.4(9.5-153)

32.0(27-9-36-2)
19.3(15-8-22.8)
17-0(13-6-20-3)
12-.9{9-9-15-9)

355 (30.9-40.0)
38.4 (33-8-42-9)
23.8(19.8-27-8)
23.0(19-4-26.7)
17-0(137-20-2)
20-7 (17-2-24-2)
237 (20-0-27-4)
106 (7.9-13.2)

32.0 (27.9-361)
183 (14.9-21.7)
15-9(12.7-191)
12-2 (9-2-15-1)

0.84 (0-69-1.03)
0.88 (0-72-1.08)
0.86 (0-68-1.09)
0.76 (0-60-0.97)
0-88 (0-67-1-17)
0-94 (0-73-1.22)
111 (0-86-1-42)
0-91 {0-64-1.30)

1.02 (0-82-1-25)
0-95 (0-73-1-25)
0-97 (0-72-1-29)
1.05 (0-75-1-48)

0-4

>

o
i
2
L
i
|
Ta
T T T T T T
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Favours 40 Gy Favours 50 Gy

START A AND B: Forest plots of normal tissue effects assessed as moderate or marked by

0.0956
0.2142
0.2176
0.0262
0-3820
0-6532
0-4193
0.6112

0.8746
07308
0.8154
0.7658




Figure 11 START A AND B: Forest plots of normal tissue effects assessed as moderate or marked by

patients, according to radiotherapy regimen®

Hazard ratio (95% Cl)

A START trial A, 41.6 Gy vs 50 Gy Kaplan-Meier 5-year event rate (%; 95% CI)

50 Gy 41.6 Gy

Breast symptoms
Change in breast appearance since radiotherapy®
Breast hardness since radiotherapy*
Breast shrinkage since radiotherapy*
Change in skin appearance since radiotherapy
Skin problems on or in area of affected breast
Pain in area of affected breast
Owersensitivity in area of affected breast
Swelling in area of affected breast

Arm or shoulder symptoms
Pain in arm or shoulder
Shoulder stiffness
Difficulty in raising or moving arm sideways

Swelling in arm or hand

B STARTtrial A, 39 Gy vs 50 Gy

410 (35-0-46.9)
43-2(37-2-49-2)
226 (17.5-27-7)
31.6 (26.6-36.6)
16-9 (12.8-20.9)
21.4 (17.0-25.8)
23-3(18-7-27-8)
155 (11-7-19-4)

30-9(25-9-35.9)
19.8 (15.5-24-1)
15.0 (11.1-18.9)
14.5(10.7-18-3)

50 Gy

419 (36.1-47-8)
45-0(39-1-50-8)
24-4(19:3-295)
253 (20-7-29-8)
16-6 (12-7-20-6)
23.9(19-4-283)
221(17-7-26.-4)
12-2 (8.8-15.6)

30-2(253-350)
16.0(12.2-19.9)
14-1(10.4-17.7)
11-8(83-15.2)

39 Gy

Breast symptoms
Change in breast appearance since radiotherapy®
Breast hardness since radiotherapy™
Breast shrinkage since radiotherapy™
Change in skin appearance since radiotherapy
Skin problems on or in area of affected breast
Pain in area of affected breast
Owersensitivity in area of affected breast
Swelling in area of affected breast

Arm or shoulder symptoms
Pain in arm or shoulder
Shoulder stiffress
Difficulty in raising or moving arm sideways

Swelling in arm or hand

410 (35:0-46.9)
43-2(37-2-49-2)
22:6 (17.5-277)
316 (26-6-36-6)
16-9(12.8-20-9)
214 (17-0-25-8)
23:3(18.7-27.8)
15.5 (11.7-19.4)

309 (25-9-35.9)
19-8 (15.5-24-1)
15-0(11-1-18-9)
14.5 (10.7-18-3)

34-1(28-4-39.8)
35-0 (29-3-40.7)
22.9(17.8-28.0)
217 (17-3-26-1)
16-5(12-4-205)
20-1 (15-8-24.4)
19-1(14-3-23-3)
12.0 (8.6-15.5)

32.5(27-5-37-5)
18-1(13-9-22-2)
13-9(10-2-17-7)
14-8(10-9-18.7)

[

Favours 41-6 Gy

Lal

Favours 50 Gy

”

o<
Favours 39 Gy

L

Favours 50 Gy

1.05 (0-82-1.35)
1.09(0-85-1-39)
1.09 (0-80-1-47)
0.83 (0.63-1.08)
1.01(0-71-1:43)
1.17 (0-86-1.58)
1-09 (0-81-1-47)
0-81 (0-55-1-.20)

1.00 (0-77-1:29)
0-89(0-64-123)
097 (0-67-1.39)
0-84(0-57-123)

0-84 (0-65-1-08)
0.79 (0-61-1.04)
1.00 (073-1-37)

0-63 (0-47-0-84)
0-90 {0-63-1-28)
0.97 (0-70-1.32)
079 (0-58-1:09)
073 (0-49-1.08)

107 (0-82-1-38)
0-84 (0-60-117)
0-97 (0-68-1-38)
0.90 (0.62-132)

0-6781
0-5073
05841
01663
0-9468
0-3175
0-5668
0-2933

0-9967
0-4726
0.8576
03742

0-1775
0-0894
0-9823
0-0019
0-5529
0-8311
0-1541
01182

0-6252
0-3015
0-8586
06020




Figure 11 START A AND B: Forest plots of normal tissue effects assessed as

patients, according to radiotherapy regimen®

moderate or marked by

C START trial B, 40 Gy vs 50 Gy

50 Gy

40 Gy

Breast symptoms

Change in breast appearance since radiotherapy™

Breast hardness since radiotherapy®

Breast shrinkage since radiotherapy®

Change in skin appearance since radictherapy

Skin problems on or in area of affected breast

Pain in area of affected breast
Oversensitivity in area of affected breast
Swelling in area of affected breast

Arm or shoulder symptoms
Pain in arm or shoulder
Shoulder stiffness
Difficulty in raising or moving arm sideways

Swelling in arm or hand

412 (36-6-45-9)
42.8 (38-2-47-5)
26.3(22:1-30.5)
283 (243-32:3)
187 (153-22-1)
227 (19.0-26-4)
23.0(19.3-26-8)
12.4(9:5-15-3)

32.0(27-9-36:2)
19.3 (15.8-22.8)
17-0(13-6-20-3)
12.9(9-9-15-9)

35-5(30-9-40-0)
384 (33-8-42.9)
23-8(19.8-27.8)
23.0 (19.4-26.7)
17.0 (137-20-2)
20.7 (17-2-24-2)
237 (20.0-27-4)
10-6 (7-9-13:2)

32.0(27-9-361)
183 (14.9-217)
15-9 (12.7-19-1)
12-2(9-2-15-1)

0-84 (0-69-1-03)
0-88 (0-72-1.08)
0-86 (0-68-1.09)
0.76 (0-60-0.97)
0.88 (0.67-1.17)
0-94 (073-1.22)
111 (0-86-1-42)
0-91 (0-64-1-30)

1.02 (0-82-1-25)
0.95 (0-7/3-1-25)
0-97 (0-72-1-29)
1.05 (0-75-1-48)

I
0-4

Favours 40 Gy

Favours 50 Gy

I I
1.4 1.6
|

0-0956
0-2142
0.2176
0.0262
0.3820
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0.8746
0.7308
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COSMETIC

OUTCOME
START A Results P value
| 39Gy/13 #,5 WKS 39 Gy: No statistically significant 0.01

differences in cosmetic outcome, with
the exception of mild or marked
change in breast appearance

41.6 Gy/13 #,5 WKS

No statistically significant differences in
any cosmetic outcome

50Gy/25#,5WKS

START B

40Gy/15#/3 WKS

50Gy/25#/5 WKS

0.77 (95% CI 0.61-0.98)




ASTRO RECOMMENDATION

m AGE:- 50/>50 Yrs

m T1-2,NO WITH BCT

m NOT TREATED WITH CHEMOTHERAPY
m DOSE:- MIN 93% TO MAXM 107%

PATIENTS NOT RECEIVING A TUMOUR-BED BOOST, THE TASK FORCE FAVOURED A
DOSE OF 42.5 GY IN 16 FRACTIONS OVER APPROXIMATELY 22 DAYS WHEN
HYPOFRACTIONATED RADIOTHERAPY WAS PLANNED



NEW ZEALAND MINISTRY OF HEALTH
GUIDELINES

50 GY IN 25 FRACTIONS OVER 5 WEEKS (GRADE At),

42.5 GY IN 16 FRACTIONS OVER 3.5 WEEKS FOR THOSE WITH

SMALL OR MEDIUM BREASTS, NOT REQUIRING BOOST OR NODAL
RADIATION (GRADE Bt),

IF BOOST :- 2 GY PER FRACTION

LARGE BREASTS AND THOSE WITH SIGNIFICANT
POSTOPERATIVE INDURATION, OEDEMA,ERYTHEMA,
HAEMATOMA OR INFECTION:- BE CONSIDERED FOR
EXTENDED FRACTIONATION, WITH SMALLER DAILY
DOSES OVER 5-6 WEEKS



NICE 2009 GUIDELINES

EXTERNAL BEAM RADIOTHERAPY :- 40 GY
IN 15 FRACTIONS AS STANDARD
PRACTICE FOR PATIENTS WITH EARLY
INVASIVE BREAST CANCER AFTER BREAST
CONSERVING SURGERY OR MASTECTOMY.



BOOST GUIDELINE

TO MINIMISE LATE TISSUE DAMAGE WHILST MAXIMISING TUMOUR
CONTROL,BOOST DOSE RADIOTHERAPY AT 2GY PER FRACTION WHERE
INDICATED FOLLOWING A HYPOFRACTIONATED REGIMEN



HYPOFRACTIONATION:-
NOT RECOMMENDED

LARGE BREASTS

AND THOSE WITH SIGNIFICANT
POSTOPERATIVE INDURATION,
OEDEMA,ERYTHEMA, HAEMATOMA
OR INFECTION

NODAL RT



POST OP CA BREAST

CURRENT EVIDENCE IS NOT ABLE TO IDENTIFY AN OPTIMAL
DOSE/FRACTIONATION FOR POST-OPERATIVE
RADIOTHERAPY.

IT IS THEREFORE REASONABLE TO TREAT PATIENTS WITH
CURRENTLY ACCEPTED REGIMENS SUCH AS 50 GY IN 25
DAILY FRACTIONS OVER FIVE WEEKS, 45 GY IN 20
FRACTIONS, OR 40 GY IN 15 OR 16 FRACTIONS.

RESULTS OF ONGOING TRIALS INVESTIGATING
FRACTIONATED ARE AWAITED



TAKE HOME MESSAGE

LOCAL RECURRENCE :- NO DIFFERENCE MORE SO IN HIGH GRADE
@17

LOCO REGIONAL RECURRENCE :- NO DIFFERENCE(START A,START-B):-

DISTANT RELAPSE :- NO STATISTICALLY DIFFERENCE IN START A BUT
STATISTICALLY DIFFERENCE IN START-B)

OVERALL SURVIVAL:- NO DIFFERENCE IN OVER ALL SURVIVAL
STITISTICALLY EXCEPT 40Gy ARM IN START B HAVING LESS MORTALITY.

ADVERSE EVENT AND TOXICITY:- NO DIFFERENCE.SKIN TOXICITY IN
START A AND START B WAS LESS IN 39Gy ARM THAN 50Gy ARM

COSMETICOUTCOME:- 39Gy > 40 Gy >50Gy>42.9 Gy



TAKE HOME MESSAGE

m Recent randomized trials justify the routine use of
HF for adjuvant radiotherapy in women with breast
cancetr.

m Hypofractionated radiation therapy resulted in OAS
rate comparable to that of CF (50 Gy/25
fractions/5weeks) without evidence of inferior local
tumor control or higher adverse effects.

m Hypofractionated radiation therapy can be
recommended as safe and effective alternatives to
CF for whole-breast or postmastectomy chest wall
radiotherapy.
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