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Overview:

Epidemiology:

0  Globally, most common cancer in women: 1.67 million new cancer cases diagnosed in 2012 (25% of alt cancers).
o 5" cause of death from cancer overall (522,000 deaths).
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1  Main cause of death in women ages 20 to 59 years.
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Incidence rates vary nearfgur-fold across the world regions (27/10@k Mid. Africa and EAsia to 96 in \WWEurops.
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Most frequent cause of cancer death in women in less developed regions (324,000 deaths, 14.3% of total).
2" most common cause of cancer death in more developed regions (198,000 deaths, 15.4%) gftanicar.
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1  This is due to risk factor nddications (diet fat intake, age of menarche, age of first birth, # pregnancies, etc.)
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Risk Factors:

0 Non-modifiable:
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Why? 1. Discontinuation of hormone replacement therapy (HRT). 2ildogasing mammography rates.
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White race (Dx 122 in 100,00&)d African AmericanéDx 117 in 100,000)
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1 A womanhas 12% absolute risk of developing BCa over 80 year lifetime (1 in 8).
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1  Butthe latter presents with more regional or advanced disease (B&3k vs 35% white) antll% higher breast cancer
specific mortality rate (32 in 100,000 black women vs 22 in 100,000 white women).

A Age(overallmost
A Female gender (F : M
A

o Modifiable:

A Weight Obesity does increase mortality and morbidity, but association with BCa and BMI is also dependent pausarsiatus.

1  PostmenopausalDirect correlatiorbetween BMI and weight.
2000 analysis 7 cohort studies: Women BMI >33 vs BMI <21 (relative BCa risk [RR] 1.27, 95%56).1.03
T Premenopausalinverse correlatiorbetween BMI and weight.
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A Smoking.
0 Hormonal Exposure:

{rY$

aidRe
A Alcohol (directly correlate with amount of drinking).

1 2010 study (using SEER) 340,000 women With /1 I

A
A
o  History®
A
A Family Historyr,

o  Contralateral Breast Ca risk if Ispilatearl Ca.
0 WECARE STU[EER Registry)

Personal historyHaving DCIS in 1 breast = higher risk of developing it in the other.

Reproductive Factors that, N:INdlliparity, early menarche, late menopausselage 1 birth,* use of OCP and androgens.
In utero exposure to diethylstilbestrol (DES).

| % M A YAgivR &ntrél&erah BCa = 4% at follow7.5 years.
HE | TTdegee$hivam) NitPiaffected firstdegree relativesif Dxed < 30 vsm, 1.5xif > 60).

A Cumulative 10 year breast cancer risk is: BRCA1 carrier: 20% BRCA2 carrier: 16% BRCAL or BRCA2 cargarri@B%%on

Anatomy:

- Superior margin (3 rib). Inferior (67" rib). Medial (Lateral edge sternum). Lateral (anterior axillar fold).
0  LymphaticsPrimary drainage is to axillary, Internal mammary, and SVC nodes.
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Level k lateral to pectoralis minor. Leveldldeep to pec minor. Level imedial.

A Internal manmary nodes are-3 cm lateral to midline and-3 cm deep. First three intercostal spaces are most likely to be involved.
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A Lateral primary and negative axilla, 5% risk IM involvement. Medial lesion, neg@&g#86l Lat, + axilla 25%
Tumor Size T1 mic <lcm 1-2cm 2-3cm >3cm
Risk of axillary LN + 5-10% < 15% 25% 35% 45%

1 http://globocan.iarc.fr/iPages/fact_sheets_cancer.aspx

2Kohler BA, Ward E, McCarthy BJ, et al. Annual report to the nation on the status of cancet)@®@7faturing tumors of the brain and other nervous system. J Natl Cancer Inst 2011; 103:714.

3van den Brandt PA, Spiegelman D, Yaun SS, et al. Poolgsisnaprospective cohort studies on height, weight, and breast cancer risk. Am J Epidemiol 2000; 152:514.
4 Colditz GA, Rosner B. Cumulative risk of breast cancer to age 70 years according to risk factor status: data from tHealiirSsdy. Am bilemiol 2000; 152:950.

5 http://www.uptodate.com/contents/brcatand-brca2prevalenceand tisksfor-breastand-ovariancancer?source=see_link

Med, + axilla 50%.
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Screening/Imaging:

- NCCNRECOMMENDATIONS 2021

o  Normal Category (Risk < 15%¥ptart 40 yo with yearly mammogram.

o Previous RT at younger ag&tart 8 years after RT
A Yearly Mammogrartno earlier than 30 yo)
A Yearly MRI (no earlier than 25 yo)
A If cannot do MRI, then yearly US is added.

o  Family History of Breast @/Starts 10 years earlier than earliest breast cancer
A Yearly Mammogram (no earlier than 30 yo)
A Yearly MRI (no earlier than 25 yo)

BFRADS category 0 1 2 3 4 5 6
Probably Benign . x
Risk of axillary LN - gg;?gﬁ;t Negative Benign Short term f/Ju manm at 6mo SL;EICSIOUS b B?o dsza LI M;in%\,:r:c
then g6/12 mos for 22 yrs. psy Psy 9 y

DBT CC

o0  Annual screening using MRI is recommended by American Cancer Society for women who:
A BRCA1/2, P53, PTENMtations, Prelative with BCRA 1/ 2 mutations and who are untested, lifetime risk520 BCa,
previous radiation Tx to chest at-BD yo.

o  Mammogram Views: medial lateral oblique (MLO) and cranial caudal (CC).
A Compressiorfor density
A Magnificationfor calcifications
A MLO requires pec muscle to rdideast to ensure all breast tissue is captured.

o Digital Breasfomosynthesi{DBT)

A Increases detection rates of small invasive cancers

Decreases false positive callback rates

Improves margin analysis & lesion conspicuity by decreasing effect of
overlying breast tissue.

LYLNR@Sa t20FtATFGARZY 2F a2yS OASe
Helps distinguish skin lesions from breast lesions

Images look similar to a CT segiou can scroll through inges of the breast

> > >
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Pec muscle to mid-breast to ensure max breast tissue

2D DBT

Mammography
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X-rays X-rays

i/

BreasteLesion Breast Q Lesion

Detector Detector

0  MRI Breast
A Used for selected patients 80 clear consensusn how to select patients.
1  Difficult to detect lesions on mammo or tontlue to dense breasts, ILC,incongruentbiopsyvs. area of abnormality
seen on imaging,oung ageandhighconcernfor another primary
A Concernsclaustrophobic patients, falgeositive ratestiming required for premenopausal womeincreasedcostof imaging /
insurancecoverage
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DENSE Trial Dense Breast MRI Study

Hwih nnZoTto 62YSy 680688y (KS | 384 breadttispus ontmygrfmographye 81 MB® aWliKuySEONB¥Sh vl
The groups were assigned in a 1:4 ratio, with 8061 in theiMR&tion group and 32,312 in the mammagphy-only group.

1° betweengroupp in incidence of interval cancers during g&ar screening period.

Bakker, NEJM 2019.

2-yearintervalcancer rate was 2.5 per 1000 screenings.0 per 1000 screenind®<0.001).

Of the women who were invited to undergo MRI, 59% accepted the invitation.

Of the 20 interval cancers that were diagnosed in the-M®tation group, 4 were diagnosed in the women who actually underwent MRI (0.8
per 1000 screenings) and 16 in those wiib bt accept the invitation (4.9 per 1000 screenings).

MRI cancedetection rate among the women who actually underwent MRI screening was 16.5 per 1000 screenings (95% Cl, 13.3 to 20.5).
MRI PPR17.4% (95% ClI, 14.2 to 21.2) for recall for additioesting and=26.3% (95% CI, 21.7 to 31.6) for biopsy.

False positive rate=79.8 per 1000 screenings.

Among the women who underwent MRI, 0.1% had either an adverse event or a serious adverse event during or immediately after
CONCLUSION®e use of supplemental MRI screening in women with extremely dense breast tissue and normal results on mammography
resulted in the diagnosis of significantly fewer interval cancers than mammography alone dusyegas2reening period.

Al-powered Detection Abstract(McKinney Nature, 2020)

Screening mammograptsom US and UK institutions

UK test included two radiologists readisgreening mammograms from nearly 26,000 women

US test were read only with a single radiologist from 3000 women.

'L gad KdzYlky NBI R DNE% and 4. 2%USAlarfd 1K) FILJZ &S H9MB Sl iR S &

In an independent study of six radiologists, the Al system outperformed all biutin@n readers: the area under the receiver operating characteristic

curve (AUEGROC) for the Al system was greater than the AR@T for the average radiologist by an absolute margin of 11.5%. We ran a simulation in which
the Al system participated in theodble-reading process that is used in the UK, and found that the Al system maintainédfenar performance and

reduced the workload of the second reader by 88%. This robust assessment of the Al system paves the way for climdaipriaVe the acuracy and
efficiency of breast cancer screening.

Canadian Screening Mammogram Prospective Cohort
69,025 women age 564 w/ 212,589 screening mammograms. SBC = screening detected BCa. IBC = interval BCa.
Breast Cancer Diagnosis 1,687 (705 SBC, 20874B@oncompliant, and 501 detected outside the screening program).
Deaths 225 (170 breast cangspecific deaths).
IBC v. SBC High Grade OR 6.33 (p<0.001)
ER negative OR 2.88 (p<0.001)
7-year BCaSM HR 3.55 (p<0.001).
Noncbreast cancer mortality was similar HR 1.33 (NS).
Conclusiondnterval cancers were highly prevalent in women participating in population screening, represented a worse biology, amaizhad fer
breast cancer death more thanf8ld that for SBC.

UK Age Trial

wwlh MmcnXcdum @#2YSy L Jérlyommdmmogram screening up to age 48 2. Control: first screening at age 50.
Women in the control group were unaware of the study.

1° endpoint mortality from breast cancers.

Duffy, Lancet 2020.

Total 22.8 year followp.

10-year BCa Death 83 vs. 219 (RR 0.75, p=0.029)

No significant reduction was observed thereafter, with 126 deaths versus 255 deaths occurring after more than 10 yéansiugf {6IR 0-98
[0-7%1-22]; p=0-86).

Interpretation Yearly mammography before age 50 years, commencing at age 40 or 41 years, was associated with a relative reduction in breast
cancer mortality, which was attenuated after 10 years, although the absolute reduction remained constant. Reducing thgéddirarfor

screening from 50 to 40 years could potentially reduce breast cancer mortality.
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Pathology
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Invasive ductal carcinoma (IDCA) 76% of cases  Invasive lobular carcinom@_CAB%® DCIS/LCIS 7%
Mucinous (colloid) 2.4%, Tubular 1.5%, Medullary 1.2%, Papillary 1%. All other (metaplastic, micropapillary) < 5%.
Mucinousmust be > 90% and cannot be high grade, otherwise we will call IDC with mucinous features.

Size, Grade, LVI, Association@EIS (EIC)
Lymph nodes (ECE); SLNB or ALND
Receptors (ER, PR, H2tHC and FISH amp)
Consider OncotypeDx

Margins:
A In past, we favored margins of approximately >2mm
A Large mefanalysis for earlinvasivecancer and BCT performed
A Negative margin optimizesdal control (+ margin 2.4 X increase in LR)
A HOWEVER, NO BENEFIT to wider margin
A After years of arguing with our surgeons foraxcision, we now just look for no tumor on ink for IDC.

1 DOES NOT APPLY to 1. APBI, 2. DCIS, 3. patients treatetkwitjuvant chemotherapy.

Bloom Richardson grading depends on mitotic index, nuclear grade, and tubular gr&deh is scored from-3.
A Grade 1 tumors have a total score®6, Grade 26-7, Grade 38-9.

DClI$has5 major forms:
1 Comedo(central necrosis / calcification). Risk of invasion and local recurrence.
1  Cribiform (back to back glands without intervening stroma).
1  Papillary
1  Micropapillary
1  Solid (not well defined)
A Highgrade lesions: aneuploidy, ER/@Righ proliferative rate, S NBELINB A4 &4A 2y | 9wHZ n LjpoX |y3IAz:
A Lowgrade lesions: diploid, ER/PR + low proliferative rate, rare HER2 and oncogene mutations.
IDCA
A Well differentiated Moderately

A Distinguish between DICS¢&dherin +) and LCIS¢&dherin-).

A L[/!' KIFI&d m TNBjdSyOe 2F oAt GiSNIftAdGe I yR YdzZ GAOSYGNROAGRE G

A Seenin older women and are larger and better differentiated tumors.

A Asarule, invasive lobular carcinomas aregB8tive, with variant lesions showing occasional variable expression.

A ht RSNJ AaSNARSE NBLRNI F LINRPIy2aAa L[/ ! |-4m), UCEB>DAS wSOSy (i & dzRée
1  However, variants of infiltrating lobular carcinoma exist, some of whicle laapoorer prognosis.

ICLSnetastasize later and spread to unusual locations such as peritoneum, meninges, and the gastrointestinal tract.

>

- Metastatic Workup

[o]
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CBC

/ at O0AYyOfdzZRS [C¢Qa FyR Ff1lfAYyS LK2aLKIFGFaso

CT chest/abdomen/pelvis & bone scadr PETCT

Considediscustgfor any N+ patient especially since many N+ patients are now not getting ALND (hard to know true # LN)

If chest CT, MRI, or PET/CT obtaifigd a | { ¢ NI Odsdallyy)Rrdrito RY to ensure any suspicious nodes are covered
CEA,CA15X /! HT ®MNOP CA 19 (pancreaXc cancer)

5Li Cl, Uribe DJ, Daling JR. Clinical characteristics of different histologic types of breast cancer. Br J Cancer 28005; 93:104

"Houssami, N Ann SurgOncol2014; 21; 71 Morrow M, NEJM 2012, 367: 79 JCO 2014 volume 32; 14
8 Cristofanilli M, Gonzale&nguloA, Sneige N, et al. Invasive lobular carcinoma classic type: response to primary chemotherapy and survival outcomesol2006;Q23:41.
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9 Ferlicot S, VincerBalomon A, Médioni J, et al. Wide metastatic spreading in infiltrating lobular carcirfimalreast. Eur J Cancer 2004; 40:336.



Geneticsand Testing
o Inherited genetic mutationsApproximately 10% of all breast cancer cases

A BRCAL (Chromosome 17BRCA Zchramosome 13, LiFraumenti(p53),Cowden(PTEN).

1 By 70 yo, cumulative risk: BCaBRCA15% and BRCA2%%, vsOvCaBRCA 1 40% and BRCA2 18%.
¢l LbYY cn [Ib pBSGsuy Hon T IRy @viireil/Peritoneal Ca.

1  Both BRCiicrease contralateral breast cancers BRCA 1 > 2.

A In males, lifetime risk: General population 0.1%, BRCA 1BRGA 2 6%
1 ALSO BRCA 2 >BRCA 1 = PROSTATE, PANCREAS, Uveal Melanoma.

NOTE: For patients with CHEK2 mutations, the NCCN guidelinesatic/f@miliar highrisk assessment recommend annual screening mammogram
and consideration for screening breast MRI. There is insufficient evidence for intervention to recommend risk reducingmgastegnage based
on family history. There is no increabgsk of ovarian cancer.

0 MUST TEST FOR BRCA 1 anthadmnaybe ATM and p53)
A Ovarian cancer
Breast cancer < 50 years
Triple negative breast cancer < 60 years
Two breast cancer primaries in single individual
Breast cancer and:
1  >1 blood relative w/ brest cancer <50
f  >1 blood relative w/ovarian cancer
1  >2relative with breast, prostate, or pancreatic cancer
Pancreatic cancer
increased risk population
Blood relative1®, 20, or P relative
Ashkenazi Jewish descent

> > > >

T > >

0 Pregnancy:
A Discuss future plarfer fertility for women of childbearing age & refer if appropriate to reproductive endocrinology
1  Egg preservation, embryo, other
A Always assure that patient is not pregnant at time of treatment

o  Prophylactic mastectomi{ ™ & 2 Y SefativeswithvBCa, gni°< 45 yo, any dwith BCa and OvCa, or multiplé\gith BCa.
A Prophylactic mastectomy nearly eliminates risk breast cancer.
A Prophylactic bilateral salpingd 2 LIK2 NBOG2Y& @ h@kCltt /I ym: FYyR @ ./F pmr> 6w

Older Model: Gail

@& KS DIFEAf Y2RSt gla 2yS 2F GKS AyAdGArt G22fta GKFG | Gk SyéadiBcdnsidess ade Face, agk af S |
first menstrual period, number of first degree relatives with a history of breast canodrnumber of prior biopsies. It is thought to underestimate the need for

testing as it does not take into consideration a family history of ovarian cancer, age of onset of breast cancer, oauiubitzieeal breast cancers, history of second
degree elatives with breast cancers, or the biology of the breast cancer; all important in assesség risk.

NSABP Study Pairi(ly Way to Remember)

B-04, BO6 Surgery RT

B-17 DCIS.umpectomy + RT

B-24, B35 CHEMO DCIS

B-14, B21 Adjuvant Hormonal ATLAS
B-18, B27 NAC, no PMRT Mamounas
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Gene expression.

A Molecular subtypes are approximated by receptor status: CUTOFF LOW/HIGH Ki67 10%
T Luminal A: ER/PR +, Her2Neu Ki67 < 14
1 LuminalB: @ ¢ NX LJX S tog Ki67 > 14
T . Fakt tAESY a ¢ NXLX S
1 Her2Neu +: ER/RRHer2Neu +.

o  Her2Neu is a member of epidermal growth factor receptor (EGFR) family.
o  Amplification usually = aggressi@ed negative prognostic indicator in mastectomy af@iiBpatients.
A Testing:
1  MammaPrint® predicts prognostic category (low vs high risk) in terms of DMFS and OS in treated, untreatedn&R +/
LN +£ patients. Requires fresfiozen tissue and osite processing.
1  Oncotype Dx® predicts prognostic categorw @ int vs high risk) in terms of DMFS and OS and magnitude of
chemotherapy benefiln tamaxifen treated, ER+, Lipatients. Uses fixed specim&nno need onsite testing.

A Oncotype DX

PROLIFERATION

Score Formula ESTROGEN

E

HER2 Group (0.9 x GRB7) + (0.1 x HER2)
Score If HER2 Group Score is less than 8 then the
HER2 Group Score is considered equal to 8

ER Group ([0.8 x ER] + [1.2 x PgR] + Bcl2 + SCUBE2])/4
Score

Proliferation  (SURV «+ KI-67 + MYBL2 + Cyclin B, + STK15)/5

Group Score If the Proliferation Group Score is under 6.5
then the Proliferation Group Score is considered
equal to 6.5

REFERENCE

Invasion (Cathepsin L2 + Stromelysin 3)/2
Group Score

Oncotype Dx trials®

Paik et al. 2004° Amorg ER+, pLbatients the 21 gene assay of the Tamoxifen alone arm of NASBRsBhighly predictive of OS and

DM, independent of tumor size or agi}-year risk of occurrence was 18 (lowrisk pts) 6.8%18-30 (int) 14.3%x oM O KA I KO o n &
Therange of possible recurrence scores was 0 to 100, derived by referenmogalized expression measurements for cancer genes.

Paiket al. 2006'* Among ER+, pLNatients, the 21 gene assay Recurrence Score (RS) of the tamoxifen + chemo arm of RASBP B
predicts the magnitude of chemo benefit in terms of ayHar distant recurrence rate. Highest benefit is in BB pt, uncertain benefit
in intermediate riskpt, and small to no benefit in IS pt.
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Oncotype in Node Negative, ERNSABP B4 and NSABP-B0 data)
RS was available for 895 tamoxifieeated patients (from both trials), 355 placelt@ated patients (from Bl4), and 424 chemotherapy plus tawiten-
treated patients (from B0). P = LRR. Distant metastases, second primary cancers, and deaths before LRR were censored.

Mamounas, JCO 2010.

In tamoxifentreated patients, LRR was significantly associated with RS risk groups (P < .001).

The 16yea KaplarMeier estimate of LRR was 4% low RS (< 18), 7.2% intermediate- 303, @&d 15.8% high RS (> 30).

In multivariate analysid)R Swas an independent significant predictor of LRR along agéandtype of initial treatment.

CONCLUSIOBiImilar to the association between RS and risk for distant recurrence, a significant association exists between R6rdRRisk f
This information has biologic consequences and potential clinical implications relative to locoregional therapy decipatrents with node
negative and Efositive breast cancer.

Table 1. Sites of the First Locoregional Recurrence Among Tamoxifen-
Treated Patients From NSABP Trials B-14 and B-20 According to
Type of Initial Treatment (N = 835)

Regional Site
Local Site
Group ————— Local
Type of Initial Total Chest and T : : .
. . able 2. Kaplan-Meier Estimates and 95% Cls of the Proportion of Patients
Treatment (No.) IBTR Wall Scar Axilla Supraclavicular Regional With Locoregional Recurrence at 10 Years for 355 Placebo-Treated Patients
Lumpectomy + (NSABP B-14), 895 Tamoxifen-Treated Patients (NSABP B-14 andB-20) and
XRT 390 34 3 0 1 3 1 424 Tamoxifen Plus Chemotherapy-Treated Patients (NSABP B-20)
Mastectomy 506 o 17 1 9 3 1 Treatment Group and  10-Year No. of
. . . . ) Recurrence Score  Kaplan-Meier Log-Rank Events/No.
Abbreviations: NSABP, National Surgical Adjuvant Breast and Bowel Project; 1
; . Group Estimate (%] 95% Cl P at Risk
IBTR, ipsilateral breast tumor recurrence; XRT, radiation therapy
Placebo
Low (< 18) 108 58%t015.8%  .022 19171
Intermediate (18-30) 20.0 9.9% to0 30.0% 15/85
High (= 31} 18.4 9.5% to 27.4% 19/99
Table 3. Multivariate Cox Regression Analysis of Predictors of Locoregional Tamoxifen
Recurrence in the Cohort of 895 Tamoxifen-Treated Patients From NSABP Low (< 18) 43 23%1t063% < .001 24/473
Trials B-14 and B-20 Intermediate (18-30) 7.2 3.4% 10 11.0% 16/194
Hazard Wald High (= 31) 15.8 10.4% t0 21.2% 33/228
Variable Ratio 95% ClI Test P Chemotherapy +
Age (= 50 v < 50 0.40 0.25 t0 0.65 .0002 tamoxifen
Mastectomy v L + XRT 062 03910099  .047 IL°W = ;_8’ i AR s
Clinical tumor size (> 2 v = 2 em) 0.98 06110159 933 ;f‘:me kate (18-30) &y DTG 2/89
=
Tumor grade (moderate v well 1.10 0.54 0 1.92 113 igh (=31) itH 2.6%t0/15.0% Ll
Tumor grade (poor v well) 1.76 0.89t0 3.48 NOTE. Results are given for all patients and for the pre-specified recurrence
Recurrence score® 2.16 1.26 to 3.68 005 score risk categories.
Abbreviation: NSABP, National Surgical Adjuvant Breast and Bowel Project.
Abbreviations: L, lumpectomy; XRT, radiation therapy; LRR, locoregional
recurrence; NSABP, National Surgical Adjuvant Breast and Bowel Project.
“Recurrence score was a continuous variable, with the hazard ratio for LRR
calculated relative to an increment of 50 units (chosen to dichotomize the
recurrence score and thus improve comparability of the hazard ratio with the
hazard ratios based on the clinical covariates). The P value for the likelihood
ratio test on RS is .007.
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Staging: AJCEEh Edition

SIMILAR = BREAST ANAL HCC

o o

O o oo

TO- no primary tumor foundL.CIS

Tis- in situ (DCIS or Paget's) bh¢oY pmz tI 3ASGQ4 plipaie mdeg RSNI @ Ay3 oNBI a

A LCISSBENIGN ENTITAND NOT EVEN CANCER.
tM X HEAYA X nodm OY 0 YATONIOA O.5 dniTAS>05t0 1cm, Tlc>1to2cm
T2>2to5cm

T3>5cm
T4 Chest wall /skin T4a @est wall (ot including pectoralis muscle T4b Skin edema (peau d'orange), ulcer, or satellite skin nodules
F {SNNI (dza ! yidSNK2NI
T4c Both 4a and 4b T4d Inflammatory carcinoma

Clinical staging Pathologic staging

cNO No lymph node metastases pNO Nolymph node metastases
pNO(i+) ITCs only :2mm)
pNO Only RT_PCR
(mol+)
cN1 Mets to Iv | or Lv (IMOVABLE)
cNimi aAONRYSG& o60d9nunn OStfax pN1mi Same
pNla 1-3 axillary lymph nodes (at least 1 > 2.0m@\LY LV-2
pN1b Mets in IM nodes (micromets, or macromets via SLN biops'
not clinically)
pN1lc pNla+pN1lb
cN2a Ipsilateral axillary lymph nod€fixed or matted) pN2a 4-9 axillary lymph nodes (at least 1 > 2.0 mm)
cN2b Mets in IM nodesdjinically) without axillary LN pN2b Mets in IM nodesd]inically detected without axillary LN
cN3a Infraclavicular lymph nodeg(el 11) pN3a 10 or more axillary LN (at least 1 > 2.0 mm); or infraclavicu
(level I1) LN.
cN3b Mets in IM nodesdinically detected WITH + pN3b Mets in IM nodesdinically detected WITH+ axillary nodes;
axillary nodes or
Microscopic IM nodes ang4 axillary lymph nodes.
cNZX Supradavicular lymph nodes pN3c Supralavicular lymph nodes

ALL As are AXILLARY, B are Breast (IMs), C is supraclav.

MO - none
cMO(i+)- no clinical or radiographic evidence of distant metastases, but tumor cells detected in circulating blood, bone marrber, iissates
(e.g. prophylactically removed ovaried§, n ®H YY3X Ay F LI GASYyld gAGK2dzi aevyLiizya 2N a

M1 - distant detectable metastases; or histologically proven > 0.2 mrit* CommonmS 4 a A G Say [dzy 32 t ABSNE

A3y
52y
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stage 0 DiseasdD CIS[PuctalCarcinoman Sity
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- NCCN guidelines

o  Workup H&P, diagnostic b/l mammogram, pathology, receptor status, genetic counseling if high risk hereditary BCa, MRI optional.

0 Recommended treatments

A Lumpectomy w/o LN surgery
A Total mastectomy = sentinel node biopsy (SNB) X
A Lumpectomy w/o LN surgery
- Major Topics

o BCS + RT vs. Mastectomy

0 BCS +RT

o bSSR F2NJ a.22ad¢ FFTAGSNI 2. we

o  Hypofractionated Whole Breast Irradiation-43/Neeks vs.6 Weeks)

o  Partial Breast Irradiation

Surgery:

o Total Mastectomywas initially the treatment option for DCIS, but the introduction of breamtserving surgery (BCS) and better screening led
i2 @ Ay NriaSa 27 620K YlFLadaSoidzye

Iy R Mds@Rabinatds in DIESLLI2, A3% 21698, Q8vR Y &

o Unfortunately, BCS + RTMsastectomy No randomized comparisons available.
A Note: All mastectomy vs BCS trials are invasive disease. There are no trials for DCIS

0 Outcomes

A 1%2% local recurrence after mastectomy compares favorably to BCT

A 1%2% breastancer mortality regardless of treatment approach
0  Since treatment is solely to prevent a local event, BCT is preferable to mastectomy unless extent of disease preventsecaisfatwith

acceptable cosmesis.

o  Current candidates for mastectomy include:

+ whole breast radiation (WBR).

t20dA S5 ¢

X

+ reconstruction.

w/o RT in carefully selected casgs X

1  Extensive and/or multifocal DCl@volving 45 cm of disease or more than one quadrant.
1 Women with potential contraindications to breast irradiation.

1  Extremely small or large breasts.
1  Younger patients.
1  Preference.

Currently, 97% of patients with C&Cundergo surgical excision, of which 33% will involve mastectomy.

A
A Mastectomy is curative > 98% patients with DCIS and LCIS.
A Local recurrence (LR)2246 usually due to unrecognized invasive carcinoma, inadequate margins, incomplete removal breast tissue

T bALLXS aLINRY3I YIFaasSodzye Ifaz
A PostmastectomyRT (PMRY)Tfor diffuse extent of disease, high gragesitive margins and young age.

0o Breast Coservingsurgerg k 1 | LI NI A} €

K I

YIadSodhzaye «k tdzyLlSOdGz2vyeo

a t26 [w X o0

Dutch 2008 Study (Meijnen et al}¥ Retrospective review @04 DCIS patientsetween 1986 and 2005.

TX wide local excisiolWLE (n = 91), WLE+RT 50gy/2 (n = 119) + 16gy/2 boost (36 of those pts), or mastectomy (n = 294).

8 year LR rate is around 158ih WLE Although not clinically significantthe LR rate with RT is only 8%

1  Note the 8 year LR of DCI{ioverall[ whiit onlyéDCIS W, és clinically significant.

Aa

O2YLI NI¥otf S

WLE WLE/RT BCT total (WLE + WLE/RT Mastectomy \
N = 91 119 210 294
8 yr overall LR free 84.4 91.2 88 99.1
8 yr distant met free 95.7 95.8 96 99.1
8 yr contralaterd free 95.5 100 97.4 93.5
8 yr OS 95.7 96.9 96.1 99.4
8 yr BCa specific survival 96.8 98 97.3 99.4

WLE and WLE+RT aiep > 0.05.

Conclusions
A Most women are candidates for BGT

INRED: P <0.05.

1  Lesion limited to one quadrant or section of the breast (maybe multiple separate foci).
0 This depends on breast size and cosmetically acceptable preference.

o  Multifocal disease is not necessarily a contraindication to BCT. However, extensive diseaaartbtbe
encompassed within a cosmetically acceptable resection or foeiitiric disease is a contraindication to BCT.

1  Histologically negative margins (tumfilied ducts away from inked surface).
o For women who will be treated with posiperative RTa negative margin is no cancer on ink

A Following BCT, postxcision mammographganbe performed sinceresidual suspicious calcificatioRigfurther resection

A Pathologic examination and receptor testing needed.

12 http://www.ncbi.nim.nih.gov/pubmed?term=17987342
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- Pathologic examinationFor patients with DCISpmplete tissue processing is essential to exclude small foci of invasive carcinoma, and ascertain the
presence of contiguous or multifocal distribution.
0  Also mustincludé. nuclear grade (ie, low, intermediate, or higB)the size or extent of the lésn (from direct measurements and/or
reconstruction), ane. the distance to the closest margiand4. receptor status.

Sentinel node biopsy should be considefedthose patients withl. increased likelihood of invasive cancencluding those with

multiquadrant disease, extensive comedonecrosis, or radiographic findings suspicious for invasiveAdsmatiould be considered if they are

2. undergoing mastectomyas SLNB will be technically impossible (disruption of lymph channels) if later inissaseds founé?
Moore 20074 Previously, + SLN has been reported in 6% to 13% of patients. This study = 9% (43/470 DCIS pts) at 3 institutions.
9EGSYyargdS RA&SHAS NBldANRY3 YIadsSdizye 6LIT nonuo YR GKS |
positivity. 3(7%) of 43 pts had macrometastases (pN1), 4 (9%) micrometastases (pN1mi), and 36 (84%) single tumor cell / small
clusters (pNO(i+)). 9 (21%) of 43 LN+ pts, or 9 (2%) of 470 DCIS all comers upstaged to AJCC stage | or || a® &tddudiapfsh

Axillary lymph node dissection (ALND) is not necessary
Mabry 2006%° Retrospective study of 564 DCIS pts underwent ALND (393) or SLNB (171) between 1972 to 2005. In ALND group,
only 2 were + LN by H&E stain only. Both received mastectomies, were upsteagded chemotherapy, and survived > 10 yr w/o
LR or distant recurrence. In SLNB group, 10 pts were IHC positive (0 were H&E positive). They were not upstaged dhtreated wi
chemotherapy. 6 pts in the ALND group developed local invasive recurrencéednaf dhetastatic breast cancer (none had + LN).

t £ S+ & SLN&rfl Sxillary Analysis . St 2 6 HHH

Margins
Metal yI t 84A& 2F YENBAY 6ARGK FyR ALBAEFGSNI € oNBLal G dz2YeiNandeBaSamidBsgrds. 6L . ¢

Consensus is that negative margin for DCIS is 2 mm.

TABLE 4 Summary of selected results of margins meta-analysis*’

Relationship between IBTR and margin status

No. of studies No. of participants Adjusted OR of IBTR* 95% Cl1 P (association)

Margin category {model one) 28,162 <0.001

Close/positive 33 6,178 1.96 1.72-2.24

Negative 33 21,984 1.0 —_
Margin category {model two) 13,081 <(.001

Positive 19 1,041 2.44 1.97-3.03

Close 19 2,407 1.74 1.42-2.15

Negative 19 9,033 1.0 — —
Threshold distance (model two)® 0.90

1 mm 6 2,376 1.0 — —

2 mm 10 8,350 091 0.46-1.80 —

5 mm 3 2,355 0.77 0.32-1.87 —

Impact of margin width on IBTR adjusted for individual covariates and follow-up

Covariate No. of studies Threshold distance negative margin: adjusted OR (mm) P (association)
1 2 5
Age 18 1.0 0.53 0.77 0.53
Endocrine therapy 16 1.0 0.95 0.90 095
Radiation boost 18 1.0 0.86 0.92 0.86
BCS> Mastectomy

National Breast Cancer Registries/6ar Data
48986 women T-2 NO2 with surgery from 2002017 separated into 3 groups | 1. BCS + RT | 2. Mx alone | 3. Mx + RT |.
Median FU 6.28 years.

Boniface, JAMA 2021
All-cause death occurred 8573 cases, with death caused by breast cancer in 2313 cases.
5-year OS 91.1% (95% ClI, 99133) 5-year BCSS 96.3%.
Mxw¢ O2K2NIi 6SNB 2t RSNE @ SRdOIFGA2yT YR @ AyO02YS:E m O2Y2NDARAIG:
After stepwise adjustment for all covariates, OS and BCSSsigaiticantly worse after Mx alone and Mx+RT vs. BCS + RT.

Mx alone (vs. BCS + RT) HR OS 1.79 (95% Cl, 11682) HR BCSS 1.66 (95% Cl,-1.95)

Mx + RT (vs. BCS + RT) HR OS 1.24 (95% CI, 11137) HR BCSS 1.26 (95% Cl,-1.@8)
Conclusionsand Rl y OSY a5SalLAGS FR2dzaGYSyid F2NI LINSGAz2dzafe dzyYSIlad
of RT. If both interventions are valid optidhs YI a1 SOl 2Ye aK2dzZ R y2( 68 NBIAFNRSR |a Sj

3 http://www.ncbi.nim.nih.gov/pubmed/?term=23544935 —
4 http://www.ncbi.nim.nih.gov/pubmed/17597346 A
15 http://www.ncbi.nim.nih.gov/pubmed/16978948 o



Radiation Therapy:
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A Yo@wice exgison | v R

for DCIS with adjuvant RT may be overtreatment for sorhe. majority of cases of DCIS do not recur when treaiéuexcision alone and
there may be subgroups of patients with DCIS in whom the risk of local recurrence is so low that RT may be of no betliiiiulfhe

K26SOSNE Aa

Ay NBEALlOG

te

LINBRAOGAY3

{i K 2 Bpfodatel G A Sy i a
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Metaanalysis (Goodwin et al 200994 RCT witt3925 womenThisanalysis confirmed significant RT benefitalhipsilateral breast events (HR = 0.49;
95% CI 0.490.58, p < 0.00001), regardless of completgncomplete excision< 50 yr vs > 50 yr (older the more responsive to RT), or comedo necrosis

present vs absent.

Ipsilateral recurrence 11.6% WRT + RT vs 23.9% WRT alone.
Nine women require treahent with radiotherapy to prevent one ipsilateral breast recurrence

b2 np Ay O2yGNItIFGSNrf oNBlFad S@Syia y2NI RrAallyld S@Syidao
Favours radi py No radiotherapy Hazard Ratio Hazard Ratio
Study or Subgroup Events Total Events Total 0-E Variance Weight Exp[(O-E) / V], Fixed, 95% CI Exp[(O-E) / V], Fixed, 95% CI
UKCCCR 2003 34 522 71 508 -13.73 20.73 16.3% 0.52 [0.34, 0.79]) —_—
SweDCIS 2008 40 534 110 33 -24.4  25.13 19.8% 0.38 [0.26, 0.56]) ——
NSABP 2001 61 410 124 403 -27.06 30.98 24.4% 0.42 [0.29, 0.59] ——
EORTC 2006 75 507 132 503 -26.6 50.2 39.5% 0.59 [0.45, 0.78] ——
Total (95% CI) 1973 1947 100.0% 0.49 [0.41, 0.58] @
Total events 210 437
Heterogeneity: Chi* = 4.19, df = 3 (P = 0.24); I’ = 28% :2 t t é
Test for overall effect: Z = 8.14 (P < 0.00001) Favours radiotherapy Favours surgery alone
60 Events/women BCS + RT events
Stuo s Mo EEae MR
5-yr gain 10.5 % gE 1.23 y * £ S ALl
501 10-yr gain 15.2 % 1.6] i P \ v .
- logrank 2P < 0,00007 NSABP B-17 (:g{gg/ﬂo) Zssfgas/a? 368 523 —.— 0-49 (se 0-10)
[ '
d 40 EORTC 10853 64/462  118/456 288 439 A 0.52 (s 0-11)
= (139%)  (25:9%) ;
@ BCS SweDCIS 59/511 131/500 -413 459 - 0-41 (se 0-10)
S, 80 3 281% (115%)  (26:2%) :
< a0 '
g UK/ANZ DCIS 28/505 67/497  -205 22.8 — - 0-41 (se 0-14)
®© 18.1 (5:5%) (13-5%) :
= 20 H
E=3 |
> = 1 |
£ 10 — BCS LRI W Total 229/ 455/  _.127.4 164.9 <+ 0-46 (sE 0-05)
12.9% 1878 1851 : 2P <0.00001
///7‘2 (122%) (24-6%) 5
o0l -99% or <= 95% Cl .
0 5 10 15 0 0.5 1.0 15 20
Years since randomization Heterogeneity between 4 trials: X,: =2.0;P=06 BCS + RT better ‘ BCS + RT worse
Treatment effect 2P <0-00001

16 http://www.ncbi.nlm.nih.gov/pubmed?term=19447038ncludes: SweDCIS trial (SweDCIS, 2008), EORTC trial @O&TOKCCCR trial (UKCCCR, 2003), NSABP trial (NSABP, 2001).
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First GeneratiolRTC
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High Local Recurrence Rates in Both Arms3&26 Unirradiated vs. 120%irradiated
Pathology/Margins not standardized or rigorously evaluated

NSABP Review 18% Inevaluable or Involved Margins

SWEDC#20% Involved/Unknown Margins
Broad Selection Criteria (Symptomatic Presentation vs. Mammographic Detection), Size, Histology
LesdUse of Mammographic Magnification Views

AY @I axdS NB OdNNBYYORT apd 80% &ith RTdafithaf isSttie Qase, @e & G

will NOT do radiation. Radiation is to prevent the invasive recurréRadiation decreases invasiventgponent. If NSABP showed that all RT did was to
decrease nosinvasive recurrence, but does have invasive recurrence + RT regardless, we would NOT do RT.

DCIS Randomized RT Trials:

Breast Recurrences

NSABP B-17

(12-year) Overall
Invasive
DCIS

EORTC 10853

(10-year) Overall
Invasive
DCIS

SweDCIS

(5-year) Overall
Invasive
DCIS

UK/ANZ

(5-year) Overall
Invasive
DCIS

No RT

31.4%
16.8%
14.6%

26%
13%
14%

22%
9%
13%

14%
6%
7%

RT

15.7%
7.7%
8.0%

15%
8%
7%

8%
4%
4%

6%
3%
3%

p<0.000005
p<0.0001
p=0.001

p<0.0001
p=0.0065
p=0.0011

p<0.0001
p=sig
p=sig
p<0.0001

p=0.01
p=0.0004

NSABP R7 (Fisheret al. 1998c, 2001bB18 DCIS (negative margins) RTC lumpectomy

+ 50 Gy RT. Naoost.

MH &SI N F2ff 2 dontiz/ 0B KRGS RIAGON @A TS yiith am 127
¢he![ [C ow: b mMc:d b2 n 5a 2N h{®

m [w AFY b YNBAERIOFYRERYSEONREAAEAZ | YR Y

EORTC 10853(ien2000, Bijker 2008). 100 DICS (negative margins) RTC lumpectomy

+50 Gy RT.

Mn &SIN Fi{f2¢2d200y KA & BRI WR RyEPl an @h [ C
I ¢he¢!'[ [ C Hc b wmpzd® b2 np 5a 2N h{o

m [w AFY 38 X nnx Of A krbiifdrm at Sohdlghvtd Y & k LING 2
pattern, + margin, omission of RT.

Criticism: 18% Inevaluable or Involved Margins.

SweDCIS (Holmberg et al. 2008).046 pts with DCIS RTC lumpectomy + 50 Gy RT.

5 year follow up showed RTy 2 Yy A Y @ & A & Sand ivasiveol®> Mbwith >
aT@ ! [ [ C7%bnz: DNor OS.

Younger women have a low protective effect of conventional RT after sector resection.
Older women benefit substantially.

Criticism: 20% positive/unknown margins on SweDCIS.

UKCCCR UK/ANK (2x2). Excision alereision + tam, excision + RT, all 3.

/ NHZRS Ay OARSYOS NI GS 2F [w mm: b iz FTNBY
Addition of tam to RT offered minimal benefit towards ipsilateral LCR.

.dzi GFY gAGK2dzi w¢ RAR @ NBOA:NNByOS 27F 5/

Criticism: These are not the same patipopulation with small magiew DCIS seen on mammogram. These were large or clinically palpable, etc.

My nQa 5/ L{

Long termfollow-ups:
NSABP 35 vs 20%
EORTC 31% vs 18%
SweDCIS 3%20%

UK/ANZ 23s9%

Aa

p2002 F OF aS&8d wnmyI AdG Ad wmp

EBCTC®@letaaanlysis, Correa JNCI Mono 2010
Lumpectomy without RT 28.1% risk of LR versus 12.9% for lumpectomy + RT

7 http://www.ncbi.nlm.nih.gov/pubmed/16801628
18 http://www.ncbi.nlm.nih.gov/pubmed/18250350
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ContemporaryTrials(Can omit RT?)

Local Failure (%)

No. at risk

30

25

20

0  Historical Metaanalysis: VidHung, JCNI 2004.

A BCS with and without RT metaanalysis. All these trials réadministration of RT when pooled.
0  Also look below and see EBCTCG Darby 2011 RT after BCS in invasive cancer. All advantages.

A EXECPT if any recurrence is < 20%. Then no difference in BCa mortality.

0 4 Major trials MUST KNOVWRTOG 9®4, Harvard Single Ar, Van NuysECOG 5194

Failed Total
---Observation 19 298
RT 2 287

Gray's test P < 001
HR = 0.11 (0.03 to 0.47)

67%&

35%“ .

s 0.4%~a 0.9%~

1 2 3 4 5 5] 7

Time Since Random Allocation {years)

Observation 293 287 272 257 240 225 182 126
RT 287 278 265 250 235 21 174 128
B 30 Failed Total
===0Observation 21 317
RT 2 312
25
=
= 201
@ Gray's test P < .001
= HR =0.10(0.02 to 0.41)
T 154
(V.
©
g 17 7.2%
5 0%~y . e
L pmmmm T 08%
e 03% A
0 1 2 3 4 5 [ 7
Time Since Random Allocation (years)
No. at risk
Observation 317 302 285 269 251 232 137 128
RT 312 30 285 269 252 225 183 138

McCormick, JCO 2021

15yr IBR wafRT7.1%vs. no RTL5.1%(SS).
MVA,only RT (HR = 0.34; 95%(QC19 to 0.64; P = .0007) and tamoxifen use (HR = 0.45; 95% Cl, 0.25 to 0.78; P = .0047) were associated with reduced |BI
Conclusion: RT significantly reduced all and invasive IBR foirig&ddCIS with durable results at 15 years. These results are rdisalute indication for

RT but rather should inform shared patigpitysician treatment decisions about ipsilateral breast risk reduction in the long term following lumpectomy.

RTOG 9®4--RT vs. No RFavorable GRADE.
H w 1§36 out of 1,790.Closed due to poor accruéBood risk" DCIS, < 2.5 cm, margins > 3mm,
grade 41 only, necrosis in < 1/3 of the ducts.
.1 { .R3 e 2.no RWBRT choice of 50.4 Gy in 1.8 @y, 50 Gy in 2 Gy, or 42.5 Gy in 16 fx.
Tamoxifen at 20 mg qd x 5 yichoice of physician) 62% used.
Intention to use tamoxifernvas balanced between arms (69%

However, actual receipt of tamoxifen varied, 58% RT versus 66% OBS (P =.05).
Ipsilateral LFAEP.
Mean Pathologic DCIS size 0.6 cm.

McCormick, JCO 2013 yeas.

Two LFs occurred in the RT arm, and 19 occurred in the observation arm. At 7 years, the
LF rate was 0.9% (95% CI, 0.0% to 2.2%) in the RT arm versus 6.7% (95% ClI, 3.2% to
9.6%) in the observation arm (hazard ratio, 0.11; 95% ClI, 0.03 to 0.47; P < .001).

Grade 1 to 2 acute toxicities: 30% obs and 76% RT; grade 3 or 4 toxicities 4.0% and 4.2%
of patients, respectively.
Late RT toxicity was grade 1 in 30%, grade 2 in 4.6%, and grade 3 in 0.7% of patients.
ASTRO 2018 d2ar update Cumulate incidence IBRT 2.8 WBRT vs 11.4 OBS (SS).
Invasive IBTR 1.5% WBRT vs. 5.8% OBS (SS)
c 100 feemeemmmmmnmmnons e oo S e D 100 4
B = | T ;
3 80 = 0
= =
2 607 Failod Total S 50
é ---Observation 1|5 298 w ob . Falw\fd T;’;;'
7] RT 2 287 2 o ppservaton
% 40 LE 204 RT 33 287
g 20 L k P 5
. og-rank P=.18
HR - 156 (081 t0 301) g 201 h‘;tg;rigksi;ﬂ; 53 t01.32)
0 1 2 3 3 5 6 7 o s 3 5 5 3
Time Since Random Allocation (years) Time Since Random Allocation (years)
gg’ - "5!( 298 295 292 287 273 259 214 161 Mo. at risk
servation Observation 298 291 281 274 262 249 202 147
Cosorvavon 295 ses e e mb o B3O RT 280 270 261 250 231 197 145
RT 287 282 275 268 257 240 207 153 Rro— 27 280 270 o281 280 231 7 a8

13.9 years FU

15yrinvasive LR 5.496.9.5%(SS).

ECOG 519Hughes JCO 2009, Solin JCO 208).patientsALL MAMMOGRAM DETTED.
COHORT 1<2.5cm +BLOHORT 2< 1.0 cm + G3.

ALL NO RADIATION.
At least 3 mm were required, and negative pestision mammogram was obtained for all participants. Tamoxifen following excision was allowed but not
mandated. MEDIAN SIZE OF QES).6 cm.
5-year LRR at for patients with low or intermediafeade DCIS (n = 565) was 6.1% and for patients withgnagte DCIS (n = 105) was 15.3%a high of
15.3% You have to RRigorously evaluated and selected patients withJtmintermediategrade DCIS with margins 3 mm or wider had an acceptably
low rate of ipsilateral breast events at 5 years after excision without irradiation.

12-year LRR, 14% (&) vs 24% (G3s). Patients with higher grade and younger are more at risk for ipsilateraltbezasrence.

Gene expression analysiblo reliableclinical/pathologic feature that can predict the rate of local recurrence with WLE alone vs WLE/RT.

Note: When the trial was done, there was no mandate for hormonal therapy. During trial, they gave a mandate for hormonal &retamly eventually
30% of patients received hormones

WLE alone may be sufficient for select patients with lote intermediate-grade DCIS, but it is inadequate for patients with highade lesions.
\ RT remains an important treatment for reducing risk of ipsilateral breast disease.
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Harvard Single Arm GrquProspective group.
PurposeL i KI &

0SSy KeLRGOKS&aAT SR
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situ (DCIS). To test this hypothesis, we conducted a prospective -amgleial WITHOUT adjuvant Tx (RTHormones)

Methods9 y (i NB ONXR G SN& |

Ay Ot dZRSR 5/ L{

27 LINBR2YAYlFyid 3INI RS

2F % ™M -édfsioft Wthout rekidial DCIS. Tamoxifen was nonjited. The accrual goal was 200 patients.

Wong,JCO 2006

Results In July 2002, the study closed to accrual at 158 patients because the number of local recurrences met the predetermiimgd stopp

rules. The median age was 51 and the median folipwtime was 40 months.
FAILUREL3 LRasfirst site of treatment failure 7o 63 months after study entryRate of ipsilateral LR4% per patienyear(5-yr rate 12%).
9 (69%) experienced recurrence of DCIS 4(®lL%) experienced recurrence with invasive disease

Twelve recurrences were detected mammographically and one was palpable. Ten were in the same quadrant as the initiatHD&s Svarel

elsewhere within the ipsilateral breadtlo patient had positive axillary nodes at recurrence or subsequent metadtséiase

Conclusion5 S& LJA i1 S Y I NEha fcal reBufrence rake is QuEantial when patients with small, grade 1 or 2 DCIS are treated with

wide excision aloneThis risk should be considered in assessing the possible use of radiation therapywithout tamoxifen in these

patients.

Criticism Low gradedpredominant but with some had high grade componemtere allowed in trial Those who recurrediere those with

probablyhigh-grade component.

Characteristic

Predominant nuclear grade
Unknown

1
2

Highest nuclear grade
Unknown

1
2
3

Silverstein, Commentary in the Breast Journal.
Re:Modified DCISVanNuys Scoring System
Intra op pathologyreporting. Not generalizable to atiospitals.

No.

88
68

75
71
10

No. With Local
Recurrence Estimated Annual
First Percentage Rate
0 0.0
7 23
6 25
0 0.0
I3 2.0
4 1.6
4 11.8
SCORE 1 2 3
SIZE <15 mm 16-40 >41
MARGIN X Mn YY 1-9 mm <1mm
PATH NOT HI GRADE | NOT HI GRADE HI GRADE W/W(
NO NECROSIS W/ NECROSIS | NECROSIS
AGE >61 40-60 <40

VNPI (Silverstein 2003Retrospective review of 706 patients s/p BCT w/wo RT based on 4 parameters and a seldte of 4
1 ¢dzY2NJ &A1 & ®¢ IXKKM A pdM DFO O
1  Pathology (non higigradewithout necrosis, non higlgrade with necrosis, high grade).
T al NBAY &0.9 x0MXm)n ®m

1 Age (> 60, 480, < 40 yrs)

For low risk (score-8), no significant difference in Iar local RFS (>3%%) with or without RT.
For med risk (score-9) addition of RTprovided 1215% 12year local RFS benefit.
For high risk (score 12) mastectomy recommendedlie to high Syear LR (~50%) with or without RT.

Criticism: Is this exportable to the communitySilverstein was a breast surgeon. Lagios was pathisbd@ hey did things in a very

sophisticated way.

W

Figure 1. Local recurrence-free survival for
385 patients with USC/VNPI scores of 4, 5,
or 6 analyzed by treatment: 88 excision plus
radiation therapy (red, top line) versus 297
excision alone (blue, bottom line).

Table 2. Minimum Treatment Recommendations
to Achieve a Local Recurrence Rate <20% at
12 years Using the USC/VNPI Scoring System

USC/VNPI Treatment 12-year recur (%)
4,5, 0r6 Excision alone <8
7, margins >3 mm Excision alone 13
7, margins <3 mm Radiation 19
8, margins >3 mm Radiation 13
8, margins <3 mm Mastectomy 0
9, margins >5 mm Radiation 17
9, margins <6 mm Mastectomy 0
10, 11, or 12 Mastectomy 8

Figure 2. Local recurrence-free survival for
637 patients with USC/VNPI scores of 7, 8,
or 9 analyzed by treatment: 294 excision plus
radiation therapy (red, top line) versus 343
excision alone (blue, bottom line).

Figure 4. Local recurrence-free survival for
116 patients with USC/VNPI scores of 10,
11, or 12 analyzed by treatment: 56 excision
plus radiation therapy (red, top line) versus
60 excision alone (blue, bottom line).

4 5 6 7 8 9 10 11 12
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Yasiaki Sagara, JCO 2016. SEER DCIS patients with without RT. Age (years) Size (mm) Histology
Note: EERJatabase @esNOT have margins.
Methods: RetrospectiveDCIS2 GroupsBCS+RT (RT group) and BCS aloneRifion Points
group). 32,144 eligible patients with DCIS, 20,329 (63%) in the RT group and 11,8 Score
(37%) irthe nonRT group. 0 61+ <16 Low grade
Results Qumulative incidence of breast cancer mortality at 10 years in the weightec =~ | =========--q-==-=--------c-cpb--c-ooooooon- = 0
cohorts of 1.8%RT group) and 2.1% (n&T group; hazard ratio, 0.73; 95% ClI, 0.62
to 0.88).Significant improvements in survival in the RT group compared with the
non-RT group were onlgbserved in patients with higher nuclear grade, younger i
age, and larger tumor sizeh@ magnitude ofhe survival difference with RT was 1 40-60 16-40 Intermediate
significantly correlated with prognostic score (P, .001). grade
Conclusion
In this populatiorbased study, the patient prognostic score for DCIS is associated
with the magnitude of improvement in survival offd by RT after BCS, suggesting
that decisions for R&ould be tailored on the basis of patient factors, tumor biology,
and the prognostic score 2 <40 41+ High grade =
CKA& o6& o0l aaOl fdignal bapeiibabhad thelcritediaon the right.(
Prognostic No. of Patients 10-Year BCM™ (%) Hazard Ratio™ T ot Prognostic No. of Patients 10-Year OM* (%) Hazard Ratio*t Pt
Score Non-RT Non-RT of BCM Score Non-RT Non-RT of OM
Group RT Group  Group RT Group Group  RT Group Group RT Group
0 782 1,388 3.0 3.4 1-2 58 0 782 1,388 27.0 239 o 30
1 2,677 4,480 2.0 25 o 95 1 2677 4,480 185 18.3 e 03
2 4,105 7,080 2.0 1.5 * .02 2 4,105 7,080 14.0 11.0 L 2 <.001
3 3,048 5417 1.5 13 ki 13 3 3048 5417 9.0 7.3 < <.001
4 %5 1701 32 13 — eraction 85t 01 4 95 1,701 89 59 - Intaraction tast 1
031 P <.001 0.42 P<.001 :
5 223 248 6.3 2.3 D;g .03 5 223 248 11.9 8.3 023 .03
6 15 15 NA NA 6 15 15 NA NA
o o5 1 15 20 o o5 1 15 20
-«— RT group better Non-RT group better —» <—— RT group better Non-RT group better —»
Boost
BIG 307/TROG 07.01
Hwlh Mcny X 7Fearkdtibndllys. Hypopd2.5 Gy in 16 fxXBoost(16 Gy in 8 fxys. No Boost.
Eligibility, % myo énon-low risk DCIS=age <5@r| 3 S +4 RFpalpable tumorY dzf G A F2 Ol £ RA & S| 8ZBcenfralné@dsis, Soméds x ™

histology, Margin < 1 cm).
Adjuvant endocrine theray 13% (all arms).
1°time to LR.

Chua, Abstract GS4.
Median followup was 6.6 years.

5-yr FFLRI3%no boost vs97%boost (SSP<0.001)45% of all LRs are invasive.
The effect of boost did not vary significanily age, tumor size, nuclear grade, surgical margin or endocrine therapy.

5-yr FFLR: NS Conventional vs. Hy@4.
¢KS NI GSa

2 Fpaidl (VA%S 16%HP=G8MEndaEKin and subcutaneous tissue fibrosis (6% vs.15%, P=0.14)

Conclusions: lwomen with nonlow risk DCIS treatedith breast conserving surgery, the atidh of tumor bed boost followingonventional
or hypofractionated WBI reduced local recurrence rates. Therenoadifference in local recurrence rates between conventional WBI and
hypofractionated WBI. (Registered with ClinicalTrials.gov, NCT00470236.)

ASTRO FRACTIONATION CONSENSUS 2018.
¢dzY2NJ 6 SR 622ad YI @&
But may be omitted if they are good.

0S dzASR 6AGK

@2dzy3 X pn3X KAIK INIRS:

2NJ Ot 24aS YI
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Moran, JAM\2017.POSITIVE STUDY

4131 patients. Boost vs. No boost.

Retrospective aalysis shows that higher risk comedo, margins, unknown ER were more likely to receive boost.
10-year IBTR 91.6% vs 88% to favor boost.

This is important since SSYEN THOUGhigher risk patients.

Any Local Recurrence for Women with DCIS treated with
BCS and Radiation by Boost (n=561) vs No Boost (n=1245) Toronto. Rakovitch, IJROBP 20M&gative Study

RR1898J (A SyGa 6AGK 5/ L{ I ./ {44Gy ine€H 30wtz K&

Sy s ssiseisisianes boost.
Bl s 10-year LR 1A3% (NS)nvasive recurrence is 50% of all recurences.

70% NOTEthese are biased because of observational. Those who used boost probably have
£ oox [iogank: prozesi | worseF St 1 dzNBad ¢K2a8S 6K2 RARYQO das$ oxz2aid L
% sox | washed out.

40% = No Boost ‘

30%

20%

10%

0%

0 5 10

Follow-up Years

Switzerland(Omlin, Lancet 2006 OSITIVE STUDY

RR373I t 45, pdte DCIS, breast conserving surgéfpo RT + 10 Gpost. 45% RT no boost.

Median whole breast RT dose: 50Gy; Median boost dose: 10Gy

Results: fJ: 6y

LRFS at 10 y: 46% (no RT); 72% (RT, no boost); 86% (RT + boost) (p<0.0001)

Compared with patient who had no RT, those who had RT had a decreased R&k @fR: 0.33 w/o boost; HR: 0.15 w/ boost)

Hypofractionation

- Nopurerandomizedtriahy 5/ L{ I ¢KS NI yR2YAT SR GNAIf & &dzLIRNIAYI KELRFINI OlAzyYyl G
- Hypofractionation (Whole breast RT oved 3veeks as opposed toBweeks) has become an acceptable and perhaps preferred standard of care for early
stageinvasive breast cancer.
- Therefore, some radiation oncologists are reluctant to use whole breast-frgptonation when treating DCIS
o0  However, the new trend is that it is very safe to use hypofractionation (see below!)

MMust SeedOffersen, JCO 2020 | Y RS NJ 6-b-1 BE NI NEKEf & ¢
This is the only trial | know of to date that included 1% of patients with DCIS randomized between standard and hypofractionation.

Wai et al. Cancer 2011

440Patients Treated with Canadi&typofractionation (4250 Gy in 16 Fractions)
FU 4.4 Yrs

28% Received Boost (4 Fractions)

5-Year local Control Rate 924/ERY HIGH CONTROL RATES.

Hypofractionated Vs Conventional Fractionation Princess Margaret.

(Williamson et al. Radiotherapy and
Oncology 201p

RR 26 patients.

Conventional 50 Gy (39%) vs.

0.4

— A0/42.4 Gy , n event= 8 Relapse at 4y=7 %
== = 50 Gy , nevent=7 Relapse at 4y=6 %

Gray's test p-value= 0.9

0.2

_ - -

Probability of |psilateral Relapse

Hypofractionation ireither 42.4 in 16 fx or

= . : : , 40 Gy in 16 fx + 12.5 Gy boost (61%).
0 2 4 8 8
N at risk Time to |psilateral Relapse(Years) RESULTS ]
40/42.4 Gy 182 127 51 13 No DIFFERENCE in J_R 6%.
500y 104 86 48 19 I A3K ANIRS m [w 2 b MmN

Fig. 1. Cumulative incidence of ipsilateral breast relapse for hypofractionated vs. conventional fractionation.
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GenomicClassifiers Oncotype DCIS

DCISonRTrials https://preludedx.com/ourpublications/

DCISonRT Validation in SweDCIS

Tumor blocks were collected, and slides were sent to PreludeDxTM for testing.

LY pnn 62YSy gAlGK O2YLX SGS RFGF FyR yS3IdiAdS YINBAYyAaZ 3)Riskghodpsy we RA D)
Elevated Risgroup, RSS2 H hl0-yearipsilateral total recurrence (TotBE) and-i€ar ipsilateral invasive remence (InvBE) rates, HR 0.32 and HR 0.24,
with absolute decreases of 15.5% and 9.3%

LowRisk groupb { wikh radiotherapy.

Using a cutoff of DS > 3.0, the test vmas predictive for RT benefi{p = 0.093); however, above DS > 2.8 RT benefit wasegrfeatinvBE (interaction p =
0.038). Recurrences at 10 years without radiotherapy increased significantly per 5 DS units (TotBE HR:1.5 and InvBBniRubLE.DS was prognostic
for TotBE risk although categorical DS did not reach significanceufeb$6lyear TotBE and InvBE risks appear sufficiently different to indicate that
DCISionRT can aid physicians in selecting individualized adjuvant DCIS treatment strategies. Further analyses areqialnined icohorts to increase
statistical power.

PREDICT DCISonRT Trial
Hwib po¢d aRy¥asrdlder who were treated with BCS for unilateral IRIIOG 984 50% good DCIS.H 2 Do dcpiz X M OY o

Shah, Ann Surg Oncol 2021

Pre DCISionR@&sting, RT recommended to 69% of patiefisst-testing, ak in RT recommendation 42% of patients

@ recommended RT decreased by 20%.

For women initially recommended not to receive an RFtpet, 35% had their recommendation changed to adddRdwing testing

While posttest, 46% of patients had their recommendation changed to omit RT after an initial recommendation for RT.

When considered in conjunction with other clinicopathologic factors, the elevated DCISionRT score risk group #0$he 3jrbngest
association with an RT recommendation (odds ratio 43.4) compared with age, grade, size, margin status, and other factors.
ConclusiondDCISionRT provided information that significantly changed the recommendations to add or omit RT. Cavitpdraditional
clinicopathologic features used to determine recommendations for or against RT, the factor most strongly associatedesitmRiEmdations
was the DCISionRT result, with other factors of importance being patient preference, tumondizgade.

Recommending physician n RT recommended Pre- to post-test change in RT Total change in RT
recommended recommended
Pre-test Post-test Netchange Yes to no (%) No to yes (%) Overall change 95%  p-
(%) (%) (%) (%) cl Value
All 539 69 49 =20 46 35 42 38— < 0.001
47%
Radiation oncologists (independently) 191 73 53 - 20 44 44 44 37- < 0.001
47%
All radiation oncologists (independently or with 306 67 56 -1 37 40 38 BZS 0.001
Tumor Board) 47%
Surgeons (independently) 232 |72 39 -33 57 28 49 42— < 0.001
47%
From: The Clinical Utility of DCISionRT® on Radiation Therapy Decision Making in Patients with Ductal Carcinoma In Situ Following Breast-Conserving
Surgery
1001 - Pre-Test - Post-Test
43.4
10 1 84
2 4.9 = 43 49
©
ﬁ 22 2.4 2.4
g 16 . 1.8 17 J 15
- 0.4 05 04 04
03 03
0-1 ] T T T T T T T T T T T 0.1
Low Risk (DS<3)  Age =70 Grade3  Size1-2.5cm Size>2.5cm  Margin African  Pre-TestPt  Pre-TestPt  Surgeon Baseline
VS, Vs, VS, VS, vs. Pos/Close ~ American  PrefRTYes  Pref RT No VS, (Intercept)
Elevated (DS>3) Age50-69* Gradelor2 Size<letm  Size<1cm Vs vs. Vs vS. RadOnc/All
Margin Caucasian ~ Undecided  Undecided

Negative or Other

Factors associated with the recommendation of RT before and after DCISionRT. RT radiation therapy. See Table 6 for complete list of factors associated with

decision making, including non-significant factors
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Retrospective 2iGene Assay
MoCH 5/ L{ X -Dbasedarlysisia/hReS foliDICESy
16 year median FU.

Rakovitch, J Natl Cancer Inst 2020
With 16 years median followp, 36 (2.6%) died of BC, and 200 (14.7%) died of other causes.
Median RS =15 (rangey0n 0 ® H pdcz 2F AYRAQGARIzZA ta KFER F mp w{o®
m w{ 613S f pnI &k Lifoldinéreased rsk/oSBC mortality (HR =11.27, P <.001)
20-year risk of BC death = 9.4%.
m w{ 62YSYy 6aklL) ./ R0BSIWE NA&] 2F ./ RSIGKpR NBElFGAGS TM2 o6tlndno
Conclusion: The 2dene RS predicts BC mortality in DCIS and combined with age (50 years or younger) at diagnosis cardidietifis for
whom radiotherapy reduces the risk of death from BC.

ECOG 5198ubsei(Solin INCI 2013)
Subseibf 327 patients which identified 3 groups (70% low risk, 16% intermediate, 14% high).

IBTR risks of 10.6%, 26.7%, and 25.9% respectively.
Invasive risk 3.7%, 12.3%, and 19.2% respectively.

DCIS Oncotype (Rakovitch, Breast Cancer Res Treat 2015).
Retrospective population based cohort of 718 cases with surgery and negative margins. FUs9.6 yea
10-year LRL2.7%, 33%, 27.8%.
High enoughhat regardless of grade, you have to treat with RT.

AdjHer2 Therapy folDCIS

- ChemotherapyBased on long term NSABA Band B24 data,Tamoxifen for ER/PR+ DCIS reduces local recurrence after lumpectomy and RT.
o 15 yearcumulative incidence of invasive ipsilateral recurrence for BCT + tam (8.5%) vs BCT + placebo (10.0%).
o 15year cumulative incidence of all contralateral breast cancers for BCT + tam (7.3%) vs BCT + placebo (10.8%)
o  15year cumulative risk of breast canaath was similar (2.3 versus 2.7 percehl). Difference in DM or QS

TAMO1 Study
Hwlib pnn 62YSy X tp &2 GgAGK 9wb 5/ L{ &kl ./ { pgy m® p Y3 ¢FY RIFEAf& F2NJ

1°incidence of invasive breast cancer or ductal carcinoma in situ.

DeCensi, JCO 2019.

5-year IBR n =14 vs. 28 (11.6 v 23.9 per 1,000 pamsars) = HR 0.48; P =.02.,

5-year number needed to treat = 22 (95% ClI, 20 to 27).

¢CFY2ZEATSY @ O2euénidby75%i (S vl12 eventdFHR 6.25; P = .02).

PatientNB LJ2 NIi SR 2dz2i 02YSa mp, af AIKi AyONBlIasS Ay FNBIldsSyode 2F RIAft& K2
There were 12 serious adverse events with tamoxifen and 16 with placebo, including one deiporebosis and one stage | endometrial

cancer with tamoxifen and one pulmonary embolism with placebo.

CONCLUSION
Tamoxifen at 5 mg/d for 3 years can halve the recurrence of breast intraepithelial neoplasia with a limited toxicity rexhdgsm new

treatment option in these disorders.

OlderRTACIS Trials with BCS/RT + Tamoxifen

Metaanalysis (Staley 2012§.2 RTC with 3375 womeWith the addition of tamoxiferto BCT for DCYS

@ NBOdZNNBYyOS ALBAAL L GSNI f CIG6L-LY). @ sntrdlateddDCISJrefative riski{RRY 850, /88962§0587). ¢ 3’2
@ recurrence psilateral invasive carcinoma (HR 0.79, 95%61-1.01). @ dntralateral invasive carcinoma (RR 0.57, 95%39-0.83).
There waso benefit of tamoxifen in atause mortality RR 1.11, 95%! 0.891.39).

Analysis 1.8, Comparison 1 Tamaxifen versus no tamaxifen, Qutcome & All breast events.

Study or subgroup Tamoxifen Flacebo Risk Ratio Weight Risk Ratio

n/N n/N M-H.Fixed. 95% CI M-H,Fixed. 85% CI
MNSAEP B-24 Trial 2011 163/833 222/300 . 51.9% 0.74[0.61, 0.8B]
UK ANMZ Trial 2011 151/7394 204782 . 46.1 % 0.73[0.61, 0.BE]
Total (95% Cl) 1693 1682 + 100.0 % 0.73 [ 0.64, 0.83 |

Total events: 214 (Tamoxifen), 4Z2€ (Flacebo)
Heterogeneity: Chi® = 0.00, df =1 (P = 0.95); F =0.0%
Test for overall effect: 7 = 4.73 (P < 0.00001)
Testfor subgroup differences: Not applicable

0.01 0.1 1 10 100
Favours Tamoxifen Favours contral
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NSABP B4 (Fische et al 1999, 2001, 2002, 200Kllred 2012%. w ¢ /

Q1 Y2EAFBY 1BAR dmy Xy D S0P Mg A (FK SINIZFRAX 3 2%y a
tamoxifen vs 364 placebo. B 76% ptsER+ DClfeated w/ tamoxifen ¢s placebo)d A 3y A T ALR BGAQ yedrs (Bagard ratio [HR], 0.49; P < .001
®nnov3I Thahhssl AYSR &AIYATAOly

NI yR2YAT SR

and overalfollow-upo6 | w

iz dnH

ndcnT t T

My nn

5/ L{ omci:

b YINBAY&aS

£t d
i A

a

YdzE GAGF NR I

The only independently significant mfietors of LR BCa were treatment status (tamoxifen vs placebo; HR, 0.64; P = .003) and agé aKentrych
years; HR, 0.61; P <.001).

Model Variablét

Subgroup analysis JCO Allred 2012: Chart:

Time to Any Breast Cancer As First Event

HR 95% ClI P
Patients with known ER status (n = 732)
Treatment (tamoxifervs. placebo) 0.643 0.481 to 0.861 .003
AgeatSy (i NB = &8 b\ 0.609 0.457 t0 0.812 <.001
All patients with follow-up (n = 1,799)
Treatment (tamoxifen vs. placebo] 0.687 0.563 to 0.837 <.001
1'3S G Sy i ne 0.621 0.510 t0 0.756 <.001

BUT IF ERNOBENEFIT.

1y
d

Similar but less significant resulthen subsequent ipsilateral and contralateral, invasive and noninvasive, BCa considered separately.
No significant benefit was observed in-B€gative DCISPgR and either receptor were positive in 66% a8 df patients, respectively,

and neither was more predictive than ER alone.

B-35 Anastrozole Study.

Hwlb t K

Fas

Margolese, ASCO 2015.

Lmehopanisal ER or PR &OCIS | 1. anastrozole 1 mg/d | 2. Tamoxifen 20 mg/d | for SAB@F (free interval). 8.6 FU.

ALLDFS ALLBCFI < 60DFS < 60 BCFI > 60 DFS > 60 BCFI
Tam 77.9% 89.1% 86% 91%
0, 0,
Anastrozole 82.7% 93.1% 90% 95% 80% 93%
-- SS SS SS -- --

10-year OS 92% NS

REMINDERSide effet: Anaztrozole (fractures, MSK, HLD, CVA). Tamoxifen (PE, DVT, muscle spasm, vasomotor or gyn symtpoms).

20 http://www.ncbi.nim.nih.gov/pubmed/22393101

p20


http://jco.ascopubs.org/content/30/12/1268/T3.expansion.html#fn-8

stage 0 DiseasdCISL{(Obular Carcinoma In Sjtu

GNOT A CANCER ANYMORE IN AJCC 8TH. Itis ONLYRARBR 6f2 LAy 3 ALIAAL L GSNI & FyR O2yGNI € FGSNIt Ayl ah

- NCCN guidelineAJC@"): w 9 a h + 9 B eXlifod was present, but now it is removed).

- NOTES

[o]

O 00 o0 oo

PLEOMORPHIC L@I8ven in a more molecular perspective is like DCIS and many treat like DCIS.

A Pleomorphic lobular carcinoma is a histologic variant of invasive lobular carcinoma that is associathdaaibor prognosis.
Pleomorphic LCIS has similar features to standard LCIS except for the finding of central necrosis with calcificatiassdtisted
with development of pleomorphic lobular carcinoma. There is no distinct mammographic appearancelé@morphic LCIS.
Management recommendation for pleomorphic LCIS is complete surgical excision with negative surgical margins.

LCIS is detected in association with an invasive carcinoma in approximately 5% of malignant breast splecimens.

LCIS can presenp to 90% mastectomy specimens with multicentric breast involvement and bilateral involvemenbB¥36ases.

E-Cadherin (CDH1) gene lost in 95% ca3édS TEST CONFIRMS LOBULAR vs Ductal.

[/{L m wi{Y hC RS@OSt2IIRYHAIL A 2¢2 YbLIMMBR (2 y2NXI

Because LCIS is without clinical or mammograpabhic indicators, LCIS is often just incidental duringNtidpgiSIBLE ON MAMMO)

alylr3as oNBLFad mFOO2NRAY3I (2 R2YAYIl Y idiskdadtie Cipraserde FTAYRAY IA 65/ L{
A Additional surgery not pursued to obtain LCIS clean margins.

If LCIS is sole histologic characteristic, there is no role for radiation
A You eiher observe, orifhighris(2 dzy 32 RAFTTdzaS Ay @2t @SYS pilateral habtdtorid T Y KEO b

U Studies on LCIS observation vs SERM
SEER (Chuba 200B)Retrospectivet,853 ptshaving LCIG&973t0 1998 L y OA R Sy @&n 0X.7.49%(10yr and 18% (25 yr).
IBGis detectedafter WLETH46% ip8ateral and 54%ontralateral;however,after mastectomyhIBCs were contralateral (94.7%).
IBCs occurring after LCIS more often represented invasive lobular histology (23.1%) compared with primary IBCs (6.5%).

NSABP (Fisher 2003)2 year results180 patients LCIS treated with WLE and observation only.
h@SNItf I He L. ¢wa omMnom:0 FYR mMn /. ¢wd O6TDy20d ¢ L.abwad 0p dE:
Conclusio [/ L{ A& |y AYR2tSyil R2{¥SHESOIBMBEKONBt RAGNBI G2 LIS{f 2 B SN

See abov&SABP BCPT-{P Trial (Fischeretal 1998) ¢ | Y2EA TSy o da o L)X I OSiovasive BCa50%. 81 4 A S . /

Chemoprevention

Papers to consideChlebowski, JCO Pract Oncol 20212k, Lancet 2019

Indications for chemoprevention.

P'd@ LA 0Kt K@ LIS NL¥jearaisk br2ast cander (Gail nxodel) & Fhit epithelial atypia.

NSABP BCPT-{ Trial (Fischer et al 1998)onblinded> NI} yR2YAT SR mMoXoyy m NRAal 62YSy o6xcn
[/L{0 G2 LXI+O08S02 @a GFY2EAFSY wnY3IkRFE F2NJ pAyBl Euigsépn/hfzpm”zz
RR 4.01. All EndoCa were stage 1 and NONEFdiegB Y 9y R2/ | & ¢+ Y2EATSY {42 m adNR]1ST 5=x¢

No effect on ER Bca. Recommended as chemoprevention, unless elderly witharbidities.

Multiple Outcomes Raloxifene Evaluation (MORE 1989) a dzt GAOSYy (i SNE R2 dzo606r lZDfmg/(YaR\B placébs. ™ wl £
wktt2EATSYS I oc 6SS1a @ om» OSNISONIEt FNIFIOGAZNB YR m odm ww

NSABP BCPT-2P STAR (Vogel et al 2008Multicenter, RCT 19,74Tostmenopausal, NA &1 62 Y S YINSRE DI SIRA NA & |
others). Tamox 20mg/day vs Ralox 50mg/day 5 years. Incidence same invasive BCa. Noninvasive (T 0.15%, R 0.21%).

W 2EATSYS @ dzZiSNAYS OFyOSNI 6ndm: M ndpz02 OF dF Nhedriidsdasell KN Y6 2
After 8 yearsCORE* study shows raloxifene continues to offgignificantdurable@ Ay Ay @L.aA 3S RA&SHa&$S

NSABP 2 STELLAR (Rejected by NCI 20R@)oxifene vs. letrozole (aromatase inhibitor) in high risk postmenopausal women.

2L http:/Aww.ncbi.nim.nih.gov/pubmed?term=11346867
22 http://www.ncbi.nim.nih.gov/pubmed/16110014?dopt=Abstract
23 http://www.ncbi.nlm.nih.gov/pubmed/16754727
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EarlyNO Invasive BGay

- NCCN guidelines
{/w99bLbD YIFYY2 GKSy 5L!Dbh{¢L/ YIYY2 ak aLR(i O2YLINBaaAz2y b YIIAYyATFAC

o  Workup H&P, diagnostic bthammogram, pathology, receptor status, genetic counseling if high risk hereditary BCa, MRI optional

A Bone Scan if bone pain or elevated Alk Phos.
A Abdominal CT / MRIif m [Ce¢3X Ff]1 LIK2aX DL agyvylLidz2vyasz Foy2NXIFf LIK&&AO
A ChestCT if pulmonary sympdms.

0 Recommendediocal Teatments

LOCOREGIONAL TREATMENT OF cT1-3, cNO or cN+, M0 DISEASE:?
BREAST-CONSERVING THERAPY

WBRT # boost" to tumor bed, and consider regional nodal irradiation (RNI) in
patients with central/medial tumors or tumors >2 cm with other high-risk features
(young age or extensive lymphovascular invasion [LVI]).

Negative or

axillary nodes Consideration of APBI in selected low-risk patients.":°

or
Consider omitting breast irradiation in patients 270 y of age with ER-positive, cNO,
T1 tumors who receive adjuvant endocrine therapy (category 1)

WBRT * boost (use of RNI with
Yes to or without intentional inclusion
Meets ALL ACOSOG 20011 all of axilla is at the discretion of the
Lumpectomy 3 Cfllfle_r_:_az radiation oncologist) (category 1) | ﬁv .
with surgical 1-8 positive | 0 i d N -
ill tagi axillary nodes =< positive nodes WBRT % boost" to tumor bed
?é(;t:r(y) S ?IS)’JIE%’ * Breast-conserving surgery (category 1). Strongly consider RT
gory * WBRT planned No » |to supraclavicular/infraclavicular
* No preoperative chemotherapy regions, internal mammary nodes,
and any part of the axillary bed at
risk.
24 positive™ WBRT % boost" to tumor bed (category 1) + supraclavicular/infraclavicular regions,
axillary nodes internal mammary nodes, and any part of the axillary bed at risk (category 1).
LOCOREGIONAL TREATMENT OF cT1-3, cNO or cN+, MO DISEASE:*4
MASTECTOMY FOLLOWED BY RT
Negative axillary nodes
— |and tumor <5 cm and |> No RT® >
margins 21 mm
Negative axiilary Consider RT" to chest wall. Consider addition of RT to
> . supraclavicular/infraclavicular regions, internal mammary nodes, and
<5 cm and negative P - isk for hi h . s
margins but <1 mm any part of the axillary bed at risk for high risk patients.
Negative axillary nodes ‘Consider RT" to chest wall £ supraclavicularf/infraclavicular regions,
Tgtal mas_tectomy and tumor >5 cm - internal mammary nodes, and any part of the axillary bed at risk.
with surgical
axillary stagingii-k ) n .
(category 1) + 1-3 positive _Strongly_con5|der'RT tp chest wall + supraclavicular/ See
reconstructionP > axillary nodes" — |infraclavicular regions, internal mammary nodes, and ™ BINV~
any part of the axillary bed at risk. -
24 positive RT" to chest wall + supraclavicular/infraclavicular regions, internal
axillary nodes™ mammary nodes, and any part of the axillary bed at risk. (category 1)
Re-excision to negative margins is preferred. If not feasible,
. i then strongly consider RT" to chest wall * supraclavicular/
Margins positive infraclavicular regions, internal mammary nodes, and any part of
the axillary bed at risk.
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Recommended Systemic treatments

SYSTEMIC ADJUVANT TREATMENT - FAVORABLE HISTOLOGIES

pT1, pT2, or pT3; <iecm —————" No adjuvant therapyZ
and pNoO °f pN1mi 1-2.9 ¢m , Consider adjuvant endocrine
(<2 mm axnlary_ - therapy¥
ER-positive node metastasis)
and/or z3cm ————" Adjuvant endocrine therapy¥
PR-positive Node positive (one or more . .
metastases >2 mm to one or more Adl'-'_"a“‘ endocrine therapy"
ipsilateral axillary lymph nodes) * adjuvant chemotherapy™*
Histology:
« Tubular
* Mucinous ER "
-positive N
andlor Follow appropriate
. PR-positive pathway above
E:c-'negahve Repeat determination
PR-negative of ER/PR status
ER-negative Treat as usual breast cancer
and —| histology
PR-negative {See BINV-7 and BINV-8)

Adjuvant Chemo decision (aggressive histologies: Ductal, Lobular, mixed, micropapillary)
T 9wktw b IpPMINOmic b 5 9y R2 0N yrEastugumabieicapting k

pT1b NO/mic MEndocrine or Chemow/ Trastuzumab+endocrine
¥ Lt mO 2 NIpbehemow/ Trastuzumab+ Endocrine
1 ER/IPR+ Her2lh pTlaNO mep 9YR2O0NAYS

M % LI Mmoo b nalbh2lgeneRFPCR.
< 26 low #=nda 26-30 int =Endoor =P 0 m A K=haEhK

(s} -3 NieJb WHEI@meE- dlddaerine(Cat 1) or endocrine. Can consideRFPCR
(s} X n b b MChemot+endocrine(Cat 1)
1 ERPRZ | SNH b S@me as triple positive, just without endocrine therapy

1 ER/PR,Her2- Same as triple positive, just without endocrine therapy or Her2 directed therapy
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Surgery:
0  Breast conservation therafjlumpectomy + RT)s now commonly usedndconsidered the standard of carna early stage BCa patients to
provide locoregional control, similar DFS and OS compared to total mastectomy, and cosmetically acceptable surgical option.
A Contraindicationsfor BCT include:

1 Multicentric disease.
T m NFGA2 2F {(dzy2NJ aAi § (2 oNBlad arisSo
1 Diffuse malignantppearing calcifications on imaging (mammogram or MRI).
1 Prior history of chest wall RT.
T Pregnancy.
Only breast removed 1  Persistently positive margins despite attempts aepeeision.
A Note: young age iBIOT considered a contraindication to BEIN involvement is NOT a contraindication to B /J, \
/" A Relative Contraindications: &
& 1 Scleroderm&, CREST syndrome, mixed connective tissue diseases.
/S :{\4 R 1  >5cm tumors
1  Fixation to the chest wall involvement of the nipple or overlying skin
RM 1 22YSy Xopé2 6AGK 1y26y . w/! MkH Ydzilt G§A2Y Breast tissue +
Breast tissue + o Increased risk of ipsilateral or contralateral breast recurrence w/ BCT ::'(':'tirél'l's"'n(];gz;
axillary LN (I-11) o  Prophylactic b/mastectomy for risk reduction may be considered minor

o Total Mastectomys also considered when patients are not candidates for BCT or per choicend&sisttomy RTs indicated for local control
for those with cancer involving the deep margins and patholdigigavolved axillary lymph nodes. This will be discussed separately along with
reconstruction timingNote: Historically, radical mastectomy was performed, but this was an extremely morbid procedure. The advent of
NSABP B4 challenged the survival bensfbetween radical mastectomy vs. total mastectomy + RT vs. total mastectomy alone. There were 2
randomizations based on LN status: 1079 women with clinicallydrdd 586 women with clinically LN +. 25 year follow(kigher 2002/
shows no advantage t@adical mastectomy compared to total mastectomy + RT.,Atgve wasno survival advantage to removing occult
positive nodes at the time of initial surgery or from radiation therdpya separate studiyn CopenhageiJohansen 2008} it is shown TM + RT
to have lesgomplications due to lympheden{d% to 12%) over 50 years.

0  TECHNICALLY ANY MODIFICATION OF A RADICAL IS A MODIFIED RADICAL MASTECTOMY.

A ¢l 9w9 w9 5LCC9w9b awad ,h} ¢!'VY9 t9/ aLbhw !'b/ I h[h{{ £{ t!

Mastectomy vBCT+RT.

NSABP B6 (Fisher 20022°RTC initiated in 1976, 58 women Stage |, Il BCa (< 4emargins + LN) randomized to TM vs. WLE vs. WLE
+ RT 50 GyAxillary dissection of the lower two levels of lymph nodes were performed regardless ié#tment assignment20 year
follow up showed/ 2 n | ofclips Fegands to DFS, DDFS, ar@ly +LN pts receivedPJand Melphalan

w ¢ @redarGless of LN staty89.2:  .3%(p < 0.0Q). The benefit of radiation therapy was independent of the nodal status.
Axillary Dissection of Lv2lwas performed regardless of randomization. LN recurrencede%pite 38% pN+.

100+

1 P<0.001

_ A Disease-free Survival B Distant-Disease—free Survival ¢ Overall Survival
£ god 100 100 100
@
3
c
o 4
E
3 80 80 80+
o« 60
5 -

S
§ 7 E 60 60 60
o >
-] Lumpectomy {220 events} =
g2 40 2
= <
° S 40 40 40+
= i =
" (-9
S 1 O Total mastectomy 1 0O Total mastectomy 1 0O Total mastectomy
£ 20+ {371 events) (283 avents} {299 events)
8 Lumpectomy plus ifradiation (78 events) 204 A Lumpectomy 20 A Lumpectomy 20 A Lumpectomy

{408 events, P=0.47) (331 events, P=0.21} (338 events, P=0.51)
1 4 A Lumpectomy + irradiation 4 A Lumpectomy + irradiation 41 A Lumpectomy + irradiation
{391 events, P=0.41) (309 events, P=0.95) {317 events, P=0.74)
0/% ‘ ; ; . , o T T T T J o T T T T 1 0 T T T T 1
) 4 8 12 16 20 0 4 8 12 16 20 0 4 8 12 16 20 0 4 8 12 16 20
Years after Surgery Years of Follow-up

Figure 1. Cumulative Incidence of a First Recurrence of Cancer
in the Ipsilateral Breast during 20 Years of Follow-up among
570 Women Treated with Lumpectomy Alone and 567 Treated

with Lumpectomy plus Breast Irradiation.
Node €) Node (+)

LF OS/DFS LF OS/DFS
Lumpectomy 36.2 44.2
Lumpectomy + RT 17.0 52.3/68 8.8 36.7/45.8
P <0.001 <0.001

25 http://www.ncbi. nlm.nih.gov/pubmed/17275207?dopAbstract
2 http://www.ncbi.nlm.nih.gov/pubmed?term=11769860

27 http://www.ncbi.nim.nih.gov/pubmed/1219201 6fopt=Abstract
28 http://www.ncbi.nlm.nih.gov/pubmed/18465331?dopt=Abstract
29 http://www.ncbi.nlm.nih.gov/pubmed/12393820?dopt=Abstract
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ETORC 10801 (Van Dongen 200®TCimcpy 1 g A G K ycy LI G A S56)daRdortizzy MRNEYS. WLEpvEhvicmd y /2 H
margin, complete axillary clearance, and RT 50Gy with 25-B321Roost. IM RT given if central/medial tumor or if lateral tumor and
axilla positive (45%). Margins not inkeekexcision only for macroscopic residual dise@8% in WLE group had + margir@hemo CMF
given if >55 years, oKn naxillary LN+. AtO-years:LFMRM 126 vsBCT 2% (p = 0.0}l Non OS (66% vs. &§ or DM (66% vs. 61%)
1  48% in lumpectomy arnihad +margins

Milan | (Veronesi 20023 RTC in 1973 with 701 patients TXeith radical (Halsted) mastectomy (349 pts) vs. quadrantectomy followed

68 w¢ O6opH LIi&0 pn D& b 62230 mn De&d ! FGSNI mpTtc I LI §35%yied oA
to inadequate pathology at that time)At 20years f/u IpsilateraLF mastectomy 2% vs. BERT 9%y < 0.00}. But interestingly, his

rate isidenticalto rate of contralateral BCa& dzZ3 3 S& G Ay 3 ay S¢ laiNek thtan MEurreddeAdilalin/gRadrani récurrence

was comparable tonastectomy (8 cases vs. 10 cades) b 2 jyearSOK&1% death from all cause§)onclusion BCS is the

treatment of choice for women with relatively small breast cancers. Also, RT does not appreciably increase risk of cainB@late

Surgical Megins:
- Poora dzZNHAOFt YINBAya Oty fS8FR @2 m NIGSa 2F [Co

Park 20002533 patients clinical stage | or Il BCa who had assessable margins, received at legsiré@rgyumor bed, and > 8 years
f/lu. Margin scored (by presence of invasive or in situ disease touching inked surgical margin) = neg, close, focakysiyelyex.
RT doses were not adjusted according to margin status. 8 yr LR: 7% (negatio®)s@&Yel4% (focally +), and 27% (extens. +).

EORTC 22881/10882 (Jones 2089pee above for actual study results). Subset analysis of boost versus no boost trial in 1989, 5,569

LI GASydad £t L& fdzyLlSOd2yYe b YADBEREO2LM DI 6ie&l YSBR2YXBNBXY p ik
2NJ mc D& (dz¥2NJ 6SRd ti GgAGK LRAAGADBS YINHAya NBOSA JSumnorbedt 2 F
F/U 10 years.

adzt GAGFNAIFIGS LINBRAOPENB{{ WY mc INE RS2 0E{ @6 EF m INI RS y2
11% (SS).

Multivariate NON predictor: Margin of tumor (p = 0.33), systemic treatment. Yet, a criticism is that only 3.4% of ingasiVeda+

margins.

Comment onthis study by MacDonald 200% Surgical reexcision should continue to be performed based on strength of multiple other
studies. Age and grade worthy of further investigation.

Initial resection

- 1dzi2YFGAO {KIF@AYy3a @ b{a

YaleShave Margin Trial Additional selective margins l
Hwlih Hop ONBF&adG OFyOSNI adGlr3aS n G2 LLL ftdzvLis \ —
| 1. Resection of selective margins | 2. No further cavitary shave margins |. S N
Randomization occurred intraoperatively after surgeons had completed standard partial mastec J
Positive margins: IDC inkedurface or DCIS < 1mm.1° =rate of positive margins Margin before e
Median age 61. o l

Randomization

Chagpar, NEJM 2015.

Before randomization,ate of positive margins 36%6.34%(NS).

After randomizationrate of positive margins 19% vs. 3436)

After randomizationrate of 2" surgerymargin clearanc&0% vs. 21%8S)

Additional tissue Final margin

30 http://www.ncbi.nim.nih.gov/pubmed/109040872dopt=Abstract
3L http://www.ncbi.nlm.nih.gov/pubmed/12393819?dopt=Abstract
32 http://www.ncbi.nlm.nih.gov/pubmed/10764427?dopt=Abstract
33 http://www.ncbi.nlm.nih.gov/pubmed/19720914?dopt=Abstract
34 http://www.ncbi.nlm.nih.gov/pubmed/19720895?dopt=Abstract
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SLN and

Axillary Analysis

Criteria Primary Evaluation Followup Evaluation

if pNO e

. . . . M 20a
If ctNO (+ 32 suspicious nodes on imaging). SLNB !f PN+ (with Ni, Nmic, or mee#0011)

if pN+ (other than above) MHALND

If SLNB not identified
LT Obb 0% o [b 2y AYLl 3 if biopsy neg b ([ b

or FNA / core biopsy | if biopsy pos (and meets Z0011) :

LT x bm FyR yS2I R2dz vy if biopsy pog# high volume disease + pop Chemo given). m ! [b5

- Pathologic examination SLND is now accepted as the initial approach for women with early Istagst cancer. In patients with clinically node negative

breast cancer, SLND identifies patients without axillary node involvement, thereby obviating the need for more extensiye surg

o CertanNA&| FFIOG2NER m

tA1StAK22R 2F [b Ay@2t oSYSyio

A Largertumors are associated with a higher likelihood of axillary involvement and the likelihood of ALN involvement increases as the
size of the primary tumor increaseBs 0.8 %, T1a 5%, T1b 16%, T1c 28%, T2 47%, T3 68%, T4 86%.
A Lowgrade (grade 1(3.4%)umors have a significantly lower rate of ALNtestases compared tgrade 2 or gradé (21%)tumors.

A Lateral breast tumors> ALN mets than central.

0  ASCO recommendations (Lyman 203%4)
A Consider SLNiB women with operable breast cancer and:
T Multicentric tumors.
1  DCIS who will undergo mastectomy.
1 Previously underwent breast and/or axillary surgery,
1  Previously received preoperative/neoadjuvant systemic therapy.
A No SLNEn women with early stage breast cancer and:
1  Large or locally advanced invasive breast caftcenor size T3/T4)
T Inflammatory breast cancer,
1  DCIS (when breasbnserving surgery is planned)

T Pregnant.

A Yes ALND:ifvomenwith SLN metastasewho will undergo mastectomy.
A No ALND if womenwithout SLN metastasgsr with one to two metastatic SLNglanning to undergo BCS + WBRT.

35 http://www.ncbi.nlm.nih.gov/pubmed/24663048
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Disease-free Survival (%)

Randomized®tudies to Know

NSABP 841985 (19714)

1665 pts, operable, potentially curable cancer confined to the breast and axilla; nodes not fixed.

Eligibility: Operative breast cancer, Ngstemic therapy.

C2NJ Of Ay A Ol fliradicabntastdciiniy®=2%) wa tptal mastectomy + PMRT294)

For clinically NLJi & = % nadibal mastectomy (+ ax dissectiof}362)
2. total/simple mastectomy (+ ax dissection only if evidence afahoecurrence)(365
3. total mastectomy + PMRT (axilla, SCV, IM nodes includ@sp)

Pts treated without axillary dissection or regional RT who later developed bmpsgn axillary disease then went on to axillary

dissection. These pts were notridered to have a LR (unless the nodes were unresectable, only in 1 pt).

Dose was 50 Gy / 25 fx to chest wall, with2IDGy boost for LN+ pts. 45 Gy to SCLV and IM nodes.

No systemic therapy was given.

In dinically N+ disease, the DFS between the 2 arame the same, but this is because in the total mastectomy arm with RT, axillary
recurrence is MORE, but supraclav recurrence is LESS.

Fisher, NEJM 2002. 3fears.

82% of pts hadi I y S IRGYI LK, 37% HNdeathwithout evidence of cance25%) 2 1° cancer (6%)
contralatBCa(6%). Mostecurrences (74%) were distan80% LN 42% LN)- 5% had local recurrence, and
4% had regional recurrence. Note the continued relapses even after 10 years.

19% axillary first recurrence noted. Vs 0.@%he SLNEalone arm in Z0011.

Note: 68 of the 365 women randomized with ¢l total mastectomy without RT (18.6%) had pLN+.

A total of 40% of women with ckiteated with radical mastectomy had pLN+.

18.5% in axillary observation arm required delayed dissection.

Only about 50% of patients with untreated nodal disease will recur in axilla.

Summary No difference in DFS or RFS among the thregidups or among the two LN+ groups.
Conclusion Failed tosshow a benefit of axillary dissection for clinically- pts (compared with a waiand
watch approach).

NOTE:. cN+ disease: ALND = 1% ax recur. Ax RT = 7% &fergald. 1985 fisher paper of® TABLE 1.

—— Radical mastectomy
— Total mastectomy + irradiation
---- Total mastectomy

80

60

20 Women with negative nodes

20

Women with positive nodes

If cNO M !'[ b5 docHO M nxE: Lb bl niiedal recurrence as first recurrence
M we¢ 60pHD m{IlYS
M b2 'EAffINE ¢- 6ocplO M 2 ONRdzAKf& GKS &l vYSo
IfcN+ Th ! EAfEF NBE 5A & SOiA2ypblb M3 FEATEFNE NBOdNNBYyOS
M ! EAfEfFNE w¢ M 17 22 FTEAffINE NBOIzZNNBYOS
A Women with Negative Nodes B Women with Positive Nodes
B Overall Survival 50~ — Radical mastectomy 50-
— | e Total mastectomy + irradiation
100 - 82 1 ---- Total mastectomy 7| Distant recurrence
] o 404
80 g 1 Distant recurrence
b \ Women with negative nodes 2
60 4
; E
=)
40 g
=)
T (3]
20 S
i Women with positive nodes
0 . . . . . Years after Surgery
0 5 10 15 20 25

Figure 2. Cumulative Incidence of Local or Regional Recurrence and Distant Recurrence during 25 Years of Follow-up after Surgery
among Women with Clinically Negative Axillary Nodes (Panel A) and Women with Clinically Positive Axillary Nodes (Panel B), Ac-
cording to Treatment Group.

In Panel A, the P values are for the three-way comparisons among treatment groups.
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ACOSOG Z00119992004) Nonrinferiority trial comparing SLNBx | SLNBx + ALND.
H w NElosed prematurely due to low accrual and low rate of evétdgs-inferiority trial. 856 of expected 1900
patients, Ti¢ H O X¢lipc@IYNQBNB+(1 or 2 SNB+ on H&E, frozen section or touch prep; patients SNB+
Z0011 Study Design Schema by IHC were not eligible buttimately 41% were micromets or ITICs
16% were EfRPR-.
Biopsy, Proven EXCLUDEDed R2dz@l yi OKSY2 2NJ 1 ¢z oAflFAdSNIt ./ adzZ GAO
Breast Cancer TX:All underwent lumpectomy with SMand tangents RT, but no dedicated axillary RT.

Ad. systemic therapy 97% (hormones 46%, chemotherapy 58%).

1. completion ALND (median 17 LN removed)

2.no further dissection (median 2 LN removed).
Nearly 20% received a 1/3 supraclavicular axillary radiation fietd0%received a high tangential field RT.

A lot of surgeons had patients fromthe2 YYdzy Al @ @ ¢ KSe& aSyd GKSY (G2 NI RAI
SPSy 1y26 (KSe 6SNBE 2y GNAI{ & 2YiReyknéwSand tReyfddiations S NE  (
oncologist were likEShe has 2 SLN+ and the protocol says only breast? No Way!
Whole Adjuvant
Breast & Systemic

Irradiation Therapy

Giuliano, Ann Surg 2010

Outcome Further involved nodes with cALND 27%.

5-year breast recuALND 3.1% vs SNB 1.6% (Bi8lia recut0.5% vs 0.9% (N§ear OS 92% vs 92% (NS).
No difference in LRR based on systemic therapy

ConclusionNS; SLND without completion ALND may beaaonablemanagement options with tangent
RT and systemic therapy

Arm 2: No Further
Axillary Treatment

Giuliano, JAMA 201Median F/U 6.3 years
Results 5-yr OS 91.8% (ALND) vs 92.5% (SISND)DFS 82.2% vs 83.9%.
Median # of nodes removed7Ifor ALND and 2 for SLND. Number of positive nodes (not including
micromets}-YSRALFYY M 6! [ b50 @& M o60{[b50d | 26SOSNE HmM:
Sentinel lymph node biopsy contained micromets: 37.5% (ALND group) and 44.8% (SLND).
In ALND group, dlary dissectiomevealed additional metastases in 27.360% of ALND pts with
micromets in SLN had additional positive (fraitromet) norSLN lymph nodes.
X n bb. AY MO0 PT2
Conclusionamong pts with limited positive SLN disease, treated Mitrast conservation +kystemic
therapy, the use of SLND alone compared with ALND did not result in inferior survival.

Follow-up

L]
Figure 2. Survival of the ALND Group Compared With SLND-Alone Group

Table 1. Baseline Patient and Tumaor
Characteristics by Study Group

No. (%)

I 1 100 Alive 100+ Alive and Disease-Free
ALND  SLND Alone N Srmmeee
Characteristic (n=420) (n=436) i S 90+
Age, median (range), y 56(24-92) 54 (25-90) ?O— 804
WMissing 7 10 e 10 70
Clinical T stage = 907 50
1 % 50 50
E 40 a0
30 30
204 | = ALND 20
o 7™ SLND alons Log-rank P=.25 10 Log-rank P= .14
T T T T T T T ) T T T T T 1
0 1 2 3 4 g 8 7 8 0 1 2 3 4 & 8 7 8
Years Years
No. at risk
ALND 420 408 398 391 378 313 223 141 74 420 3869 335 310 286 226 152 83 37
SLND alone 436 421 411 403 387 326 226 142 74 436 3895 363 337 307 281 147 81 36

Missing 37 44

ALND indicates axillary lymph node dissection; SLND, sentinel lymph node dissection.

JagsiSan Antonio Breast Conference 2013, Poster Sessield-P3.

Among 605 pts completed adjuvant RT, 89% receive WBRT. Of these, 89 patients (15%) also RT to the supraclavicular region.
Detailed RT records available on 228 patients: 104/389 (26.7%) and 124/404 (30.7%) on the ALND and SLND arms, respectively.
185 patients (81.1%) received tangenhly treatment:

High tangents (cranial tangent border within 2 cm of the humeral head) were used in 52.6% (40/76) patients randomizAd KDtteem and
50% (33/66) patients randomized to the SLND arm.

Of the 228 patientsrevS G SR no omy ddi: 0 NBOSAPBSR RANBOGSR NBIAZ2YIE y2RIE we
Those receiving directed nodal RT tended to have greater nodal involvement (p<0.001).

ConclusionMost patients treated on the Z0011 trial receiviangential field RT alone, and some received no radiotherapy at all.

Some patients received directed nodal irradiation via a 3rd field.

In a subgroup for whom detailed RT records were available, highest rates of directed nodal irradiation were thosdtipithnnodes involved.
No conclusions can be drawn from this analysis on whether this additional radiation treatment was necessary or beneficial.

Guiliano, JAMA 2017L0-year update.

RESULT30-yearOS83.6% vs86.3%(NS).10-yearDFS 78.2% v80.2%(NS).

Between year 5 and year 10, 1 regional recurrence was seen in the SLND alone group vs none in the ALND group.

Tenyear regional recurrence did not differ significantly between the 2 groups.

CONCLUSIONS AND RELEVAAiEhigwomen with T1 or T2 invasive primary breast cancer, no palpable axillary adenopathy, and 1 or 2 sentinel lymph
nodes containing metastases,-y8ar overall survival for patients treated with sentinel lymph node dissection alone was noninferior to aweigtlsor

those treated with axillary lymph node dissection. These findings do not support routine use of axillary lymph node nligsttatigatient population fo)

based on 16¢/ear outcomes. ?



Z0011 Barrio Annal Surgic@hc

811 pospective study with Z00L ONX G S NA | 2 Liisorigfoss ECEafients\cFL2NQ and + SLNB
Median tumor size 1.7 cm.

Outcomes are compared in patits with -2 LNs+ + microscopic ECE treated with SLNB alone.

Results mECRvas identified in 210 (31%) patients.

Patients with mECE were older, had larger tumors, and were more likely to be hormone receptor positive and HER2 negdtixepbaitive

SLNs, and receive nodal radiation.

At a median followup of 41 months, ncsblated axillary failures were observed.

¢CKSNBE 6SNB wmm y2RIf NBOANNBYyOSaAaT (62 adzLINI Of I GAOdzf | NJ 5 F EAT £ NB
The fiveyear rate of any nodal recurrence was 1.6% and did not differ by mECE (@23%w® o0 T LI I ndyno &

b2 RAFTFSNBYyOSa 6SNB 20aSNBSR Ay 20t o6LI T nonyo 2N RAAGHYOH 6L
Conclusionsin Z0012eligible patients, nodal recurrence rates in patients with mECE are low after treatment with SLN biopsgaornie,the
absence of routine nodal radiation. The presence of mMECE should not be considered a routine indication for ALND.

NSABP 82(19992004)-- SLN + ALND vs. SLN alone

Hwib® pcmm gAGK 2LISNI 6f S -axiflagyl(Ta BOPST2 agvuaSIimpectordyI8g .S NI | yR O[ b
1. SLN followed by immediate completion ALNR. SLN alone, if SENull ALND if no SLN identified or if SLN+.

Identification includedechnetium scan, blue dye, and clinically suspicious lymph nodes

NSABP B-32 Krag, Lancet Oncology 200¥echnical outcome: Technical success in 97%. Location in Level l/Il in 99% (Level |

83%, Level Il 16%, Level 11l 0.5%, IM 0.5%, SCV 0.1%. Mean number removed 2.1

Clinical outcome SLN+ in both groups 26% (NS). I $14%6), ALNI®6% and ALND+ 4%alée negative rate

9.79%). Overall accuracy 97%. If only one SLN removed, false negative rate 18%. FNR decreased with 2 SLN anq
3 SLN removed.

) FALSE NEGATIVE by ANBIY2 JSRY ™M OMY::20X H OME20Z 0o 6T3203X n Op
FALSE NEGATIVE by tumor location: lateral (12%), central (5.5%), medial (9.1%). SS!!!

False negative rate N®y lump vs. mast, age, clinical size ,dwadrant

Clinicallyale SAXIIArRANoHEs:

SENLNEINGHE]

Biopsy:
*Axillary node dissection In the 26% of SLNpatients, 61% had no further LN disease on completion ALND.
only if the SN is positive Conclusion Success of SLN resection is high.

Krag, Lancet Oncology 2010.

FindingsA total of 309 deaths were reported in the 3986NB negativeatients withFUinformation.

8-year OS 9®1%. 8-year DFS 882%.

There were 8 regional node recurrences as first events in Group 1 and 14 in Group 2 (P=0.22).

Interpretation Overall survival, diseadeee survival, and regional control were statistically equivalent between groups. Whesentinel node
is negative, sentinel node surgery alone with no further axillary dissection is an appropriate, safe, and effective tihdnagast cancer
patients with clinically negative lymph nodes.

Micromets SLNB IBCSG-@3

wwlh cdom LI GASyda gAGK YAONRBYSIL g6 AIND (2. nbadditioMaysorgeR$LI2aA G Ay (GKS {[b. o
97% received adjuvant RT without regional nodal irradiation (RNI). In the ALND arm, additional axillary nodal involva@#ent = 1

Median 21 LN removeat ALND.

Galimberti, Lancet 2013.

5-year DFS ~85% (NS) 5-year OS ~97% (NS).

Conclusion Although the study closed before meeting target accrual, the authors concluded that breast cancer patients with limited SLN
involvement could be spared the morbigiof an ALND.
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EORTC 10981 / AMAROSx | 1 |

V[ [ 6Lk

K2 datiwlb!SR I Redzgt yi OKSY2UiKSNI LREO

EORTC Trial 10982023 (AMAROS)After Mapping of the Axilla, Radiotherapy Or Say)--{ [ b PALNB vs RT
Randomized. Surgery, -T2 (<3cm), if SLN+ thenl. completion ALND 2. axillary RT 50/25.

Mastectomy 18%BCS 82%srade 1 (24%), Grade £6(48%), Grade 3 (2629%). All arms balanced.

If ALND with 4+ lymph nodes, axillary RT allowed per institutional protocol

RT: target all three levels of axilla and medial part of supraclavicular fossa to 50 Gy in 25sfraction

Population less favorable than Z11, sinb& had > 2 +SLN.

Axillary ymph Axllary
node dissec tion radiotherapy
(n=744) (n=681)
{Continued from previous page)
Adjuvant radiotherapy
Breast 597 (20%) CA6 (80%)
Chestwall 34 (5%) 51(7%)
Internal marmmary chain 72(10%) 65 (10%)
Systemictreatment administered
Any systemic treatment 666 (30%) 612 (90%)
Chernotherapy 453(61%) 418 (61%)
Horrmonal therapy GES (79%) G25 (77%)
Irmunotherapy 45(5%) 44 (6%)
Sentinel node characteristics
MNumber of sentinel nodes removed
1 332 {45%) 293 (43%)
2 201(27%) 217 (32%)
3 127 (17%) 105 (15%)
=4 84 (11%) 66 (10%)
Number of positive sentinel nodes
1 SB1(78%) 512 (75%)
2 127 (17%) 134 (20%)
3 29(4%) 27 (4%
=4 7{1%) 8 (1%)
Size of the largest sentinel node metastasis
Macrometastasis 442 (59%) 419(62%)
Micrometastasis 215(29%) 195 {29%)
Isolated tumour cells 87 (12%) 67 (10%)

MNumber of positive additional nodes (besides sentinel node)

0 451672 (67%)* 2669 (38%)t

1-3 168/672 (25%)* 24/69(35%t

=4 52672 (B%)* 17/6925%)t

Missing Y672 [<1%)* 2/69 (3%t
Table 1

Protocol guidelines for imadiation of the axilla

BUT ALSO, you only have T <3 cm. Z11 OK up to 5 cm.

Straver, JCO 201(Bubsetanalysis

First 2000 patients, 566 with SLN+. Patterns of adjuvant chemo use

Outcome Chemotherapy ALND 58% vs ART 61% (NS); hormones 78% vs 76% (NS)

Conclusion: Absence of knowledge about extent of LN involvement doesn't impact administration ohtdjuva
chemo

Straver, Ann Surg Oncol. 201Gubset analysis

First 2000 patients. SLN identification rate 97%

Outcome SLNin 65%;SLN+ in 34% (macromets 63%, micromets 25%, ITCs 12%)

Further nodal involvement if macromet 41%, if micromet 18%, if ITC 18%

Conclusion: SLN procedure highly effective; further nodal involvement in patients with micromets and ITCs
was 18%

Donker, Lancet Oncology 2014.

Outcome 5-year axillary recurrence ALND 0.43% vs RT 1.19%

5-year DFS ALND 87% vs 83% RT (IM83ur®SALND 93% vs RT 93% (NS).

Morbidity : iy lymphedema with ALNR3% vs 11%SS)m, arm circumference at 13% vs 6% (SS).

But no difference in arm range of motion nor overall QoL.

Conclusion ALND and RT after SLN+ provide excellent and comparable controlZpcNQ. RT results in
significantly less morbidity.

Criticism: Underpowered to show noinferiority 6 I & & dzY S R
non-inferiority HR margin of 2).

& Axifaly 2eaNE GV V& 4% with

Hurkman, Radiother Oncol 2008MAROS, RT QA.

"
Medial field

Modial fok border
.

AW

Protocol guidelines

Target volume

Patient posiion
Preferred treatment technique

Dose specification

Al three levels of the axilla and medial

part of the supraclavicular fossa
Supine, arm $0° abducted.

(b)

One large AP beam covering levels I, I

and IIL.

One small AP beam covering level TIL

This beam may be omitted if a

transmission plate is used in the large AP

beam.

Fig. 1. Frontal view (radiograph) of axillary region. Dose specification
points A and B are indicated. The axial patient contour given in (b) is
indicated by a black line. {b) Axial contour at the cranio-caudal level of the
black line indicated in {a).

One PA beam covenng levels I and IL
At half patient thickness for levels I and

T and at 3 em danth for lave] TIT.

MGH Lymphedema Study

MYy nn

LINR & LISOGA DS L./

O2YLJ NRy3

fBYLKSRSYlI NIGS o6mm: m Ay FNY @2fdzyS |

Number of patients with SLNB alone (74%), ALND alone (5%)+&RME7%), ALND + RNI (14%).

Naoum, JCO 2020.

5-year Lymphedema risk
5-year LRC

SLNB 8%
SLNB 2.3

ALND 11%
ALND 3.8%

SLNB + RT 25%
SLNB + RT 0%

ALND + RT 30%.
ALND + RT 2.8%

MVA adjusted for age, BMI, surgery, and reconstruction type showdd\Balone group(vs. SLNB + RM) [ & Y LIK S R(BR; R.66NHA=40R).
CONCLUSION
Although RLNR adds to the risk of lymphedema, the main risk factor is the type of axillary surgery used.
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Important Small InstitutionaStudes

HafftyMehta{ Ay 3f S AyadAaddziAzy x nb [ b

PURPOSHhe purpose of this study was to review management strategies with respect to systemic therapy, radiation therapy tresthrequés, and
patient outcome (local regional control, distant metastases, and overall sirinvaatients undergoing conservative surgery and radiation therapy (CS +
RT) who had four or more lymph nodes involved at the time of original diagnosis.

RRunnn [/ { b w¢ o6ptd LI GASyYilpav dry R SNEeRMidb-with [subsequily beost tumdripel mediBh dose of 64 Gy.

Of the 51 patients, 40 RT SCV (without axilla) median dose of 46 Gy, 10 RT SCV (with axilla) median dose of 46 Gy.

30/51 pts separate internal mammary port with a mixed beam of photons and electrons. 1 RTttalgee without RNI.

Adjuvant systemic therapy was used in 49 of the 51 patients (96%) with 27 patients receiving chemotherapy alone, 14epaiints cytotoxic
chemotherapy and tamoxifen, and 8 patients receiving tamoxifen alone.

RESULT#®edian followup of 9.29 years

18 distant relapses, 2 nodal relapses, 5 breast relapses.

10-year OS 58%.

10-year DM RFS 65%0-year RLN RFS 96B@-year IB RFS 82%All 5 with breast relapse = successfully salvaged with mastectomy. 2 patients
with nodal relapses (one supraclavicular and one axillary/supraclavicular) failed within the irradiated v@fuh®e40 patients treated to the
supraclavicular fossa (omitting complete axillary radiation), none failed in the dissectedWitiaa median followup of nearly 10 years, 29 of
the 51 patients (57%) remain alive without evidence of disease, 15 (29%) have died with disease, 2 (4%) remain ale@sejthradiss (10%)
have died without evidence of disease.

CONCLUSION®&e contude that in patients found to have four or more positive lymph nodes at the time of axillary lymph node dissection,
conservative surgery followed by radiation therapy to the intact breast with appropriate adjuvant systemic therapy resultasonabléong-
term survival with a high rate of local regional cont@mission of axillary radiation in this subset of patients appears appropriate because
there were no axillary failures among the 41 dissected but unirradiated axillae.

HarvardELDERLY no SLNBGH TANGENT STU®Mbng, IJROBP 2008)

Prospective single arm patients> 55 yo, stage I/1l, cNO, ER+ breast cancer with lumpectomy (negative margins) without ALND or SLNB and WBI with
high tangents (blocked humeral head) + tumedtboost + 5 years horomal therapy. Median age 74, median tumor size 1.2 cnMFU 52 months.

Results: NO PATIENTS HAD LOCAL OR AXILLARY RECURRENCE.

CONCLUSION: Our results have indicated that sentinel node biopsy is not necessary in a selected population sucltdasdtieezhia our report.

ALSO, no need for RNI if high tangent in these older patients.

ECE Study Michigaierce IJROBPIBww y H O NBIF &G OFyOSNI SEOA&AAZ2Y I f RN AdjiadystediytBenipyd SR M !
RT=WBRT40 @ [ . 22 4a{ -660GRA+iLN, thénRT © BCV.37.5% had EQEO0/50 minimal vs. extensive ECE)
ResultssECE/+ECBXS 83% vs. 53%—0.068, DFS2% vs. 57% (p=0.12), Axilla as site faeturrence (0% vs. 4%solated axillary failure (Oboth).
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Radiation Therapy:

- Of date, 18 RTC have been performed regarding BCS + RT. Note that eligibility criteria and adjuvant tamoxifen and chewaotedrsignificantly
within these studiesConclusiorh & G KF G w¢ @ A LJA A fppraxinhitelf 66%, ivHich befeOadiaddlB YNO-Satiénts arld younger women,
but persists even in low risk small, WLE tumors.

o  Timing: If pt is to receive chemo, then RT after chemet (@eeks)
If XRT begins w/in 8 weeks of surgery, LF wilinzdfected
o Fields:
A NegAxillary LNs Whole Breast + Boost lumpectomy site
A 1-3+LNs Whole Breast + boost +supraclav, and/or IM
A x4 +LNs Whole Breast + boost + supraclav AardM

LOCOREGIONAL TREATMENT OF cT1-3, cNO or cN+, M0 DISEASE:?
BREAST-CONSERVING THERAPY

WBRT * boost" to tumor bed, and consider regional nodal irradiation (RNI) in
patients with central/medial tumors or tumors >2 cm with other high-risk features
(young age or extensive lymphovascular invasion [LVI]).
Negative or
axillary nodes Consideration of APBI in selected low-risk patients."°
or
Consider omitting breast irradiation in patients 270 y of age with ER-positive, cNO,
T1 tumors who receive adjuvant endocrine therapy (category 1)
WBRT #* boost (use of RNI with
Yesto ___ [or without intentional inclusion
M?tetS_ ALL ACOSOG Z0011 all of axilla is at the discretion of the s
criteria: radiation oncologi 1 See
Lampecton | t-spostive ___[ T2 oaton ncologe!) (eategoy ™) | —~ B
h " i * <2 positive nodes WBRT % boost" to tumor bed
axillary stagin axillary nodes « Breast-conserving surge i
(category 1) g surgery (category 1). Strongly consider RT
gory * WERT planned No —» |to supraclavicular/infraclavicular
* No preoperative chemotherapy regions, internal mammary nodes,
and any part of the axillary bed at
risk.
24 positive™ WBRT * boost" to tumor bed (category 1) + supraclavicular/infraclavicular regions,
axillary nodes internal mammary nodes, and any part of the axillary bed at risk (category 1).
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BCS + RT

Early Breast Cancer Trialists' Collaborative Group (EBCI&Bet2011)3¢ 10,801 women in 17 randomized trials of BCS + RT; 8337

(77%) were pathologically confirmed pNO or pN+. 6 RTC = WLE + RT and included-bskhaioavhigkrisk women (category A.398

women). 4 RTC were sector resection or quadrantectomy + RT (category B, 2399 women). 7 more recent RTC were lumpentomy + RT i
low-risk women (category C, 4004 womelt).yr risk of any first recurren€eR or distant) @ 00fo to 19.3% (absolute: 186§15-yr

risk of breast cancer death @ Hpdw: (G2 wmdm: o6l oaztdziSY odyz0d
Any first recurrence Breast cancer death Any death
60— 10-year gain 15-7% (SE 1-0) 60 15-year gain 3-8% (SE1-1) 604 15-year gain 3-0% (SE1-2)
RR 0-52 (95% C1 0-48-0-56) RR 0-82 (95% CI 0:75-0-90) RR 0-92 (95% C1 0-86-0-99)
50 Log-rank 2p<0-00001 504 Log-rank 2p=0-00005 50 Log-rank 2p=0-03
£ £ BCS
< 40 BCS £ 40+ = 407 37-6%
] 35-0% 3 < 34-6%
£ < 6%
2 30- 25'5"’“ 5 30 BCS % 304 24\60/ BCS+RT
b= 5 25:2% B \
B 8 Y Z
E 204 193% % 20 21-4% < 20  119%
2 BCS+RT £ BCS+RT \ 228%
10 N\ 10 10
N\
12.6% Yo3%
0 T T T o 0 T T T
5 10 15 5 10 15
Years Years
o o i Iy Any first recurrence Breast cancer death
For pNO subset®@ any recurrence 31.0% to 15.6% (abs: 15.4%)@and w N d .
ith pNO di =72
death20.5% to 17.2% (abs: 3.3%). omen with pNO disease (n=7287)
. . 60 10-year gain 15-4% (SE 1-1) 60— 15-year gain 3-3% (SE1-3)
Absolute 16yr recurrence rlsk_reductlon depended on fact@age, RR 0.49 (95% £10.45.0.55) RR0.83 (95% C1073.0.95)
grade, ER, tamoxifen, amdarging. 50 Log-rank 2p<0-00001 504 Log-rank 2p=0-005
Worst=ER-,noTam €2dzy3x2 m, 3INI RSZERyyesE N & -
Tam2f R I 3S=magind NI RS g 40 %40—
A x & = Ao A < BCS
¢KSasS ¥ Ou2 NR0OY%)JINEmedate{1019%)NaAdEowerx £ 2 125 310% b 2
(<10%) benefitsAbs@ in 15yr risk of breast cancer death in these 3 “\ g BCS
categories was: 7.8%s) 1.1%(ns) and 0.1%ns) & 04 % 204 20-5%
> 17-2%
15.6% o
< BESJ,RT “ BCS+RT
For pN+ subsef® any recurrence 63.7% to 42.5% (abs: 21.2%)@and 107 Mok 109 55%.
10-6% 10-9%
death 51.3% to 42.8% (abs: 8.5%) 0 o ~4-6% °
T T T
Overall, 1 breast cancer death was avoided for every 4 recurrences Women with pN+ disease (n=1050)
avoided.The reduction in mortality did not differ significantly between BCS
the pNO and pN+ subsets. 637%
R I 60|
BCS
But the survival advantage is LIMITED to only a subgroup. Not ALL 50 50 513%
LJl‘Al'.;lAS}A/UQé YSSR NI RAIFUGAZYHHHHH g 42.5% % 42.8%
{ SS 0 RTb2nefXifany recurrence > 20%. g 407 BCS+RT £ 407 BCS<RT
g 3
209 2 304 g 304
2 311% £
= phO-large 7 P
3 predicted £ 20 % 20|
Z PR+ absolute g £ 19:8%
3 Fecurrence < 10-year gain 21-2% (SE 3-4) @ 15-year gain 8:5% (SE 3-4)
= reduction 104 RR0-53 (95% Cl 0-44-0-64) 10 RR079 (95% Cl 0-65-0-95)
g Log-rank 2p<0-00001 Log-rank 2p=0-01
g 109 0 T T T o T T T
g pNO-lower 5 10 15 5 10 15
B Years Years
S5 pNO-intermediate -+
E Figure 5: Absolute reduction in 15-year risk of breast cancer death with
= :‘}jf‘f[ radiotherapy (RT) after breast-conserving surgery versus absolute reduction
H il - | in 10-year risk of any (locoregional or distant) recurrence
E Women with pNO disease are subdivided by the predicted absolute reduction in
E 10-year risk of any recurrence suggested by regression modelling (pNO-large
H Ey 220%, pNO-intermediate 10-19%, pNO-lower <10%; further details are in
2 webappendix pp 35-39). Vertical lines are 95% Cls. Sizes of dark boxes are
proportional to amount of information. Dashed line: one death from breast
- T 1 5 20 % 30 cancer avoided for every four recurrences avoided. pNO=pathologically
Absolute reduction (%) in 10-year risk of any first recurrence node-negative. pN+=pathologically node-positive.
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De-EscalationElderly Patients.

Canadian RealVorld Evaluation of Radiation of Elderly Patients.
1100 women>70yp 38 K2 NBOSAGSR ./ { I SAGKSNI we¢ b 9¢ oO6nHdOp:0Z 9¢ [ t2yS o6mn
Of those taking E, 60% completed 5 years.

Joseph, Radiother Oncol 202

Of those taking ET, < 60% completed 5 years.

RFSall compared to no fiher Tx) H RT (HR0.174;p<0.001),/5 ET (HR0.414;p=0.007F R#H+ET (HR0.236;p<0.001).
5SGSNYAYlyGa 2F h{ 6SNB 38z G(Gdzy2NJ INI RS O2Y2NDPARA@DWE&aZ | yR IR
associated witheduced OS (HR1.40;p =0.013 and HR 1.98;p <0.001), without impact on RFS or BCSS.

Conclusions

Adjuvant RTalone is a reasonable alternative to ET orHEIT for older women with biologically favorable EBC. No difference in RFS or BCSS
wasnoted between RT, ET, and RET. Comorbidity was independently associated with reduced overall survival.

CALGB C9343 / RTOG®, ECOG (Hughes, 20%0).
Hwlb coc 62YSy B Ttn &2 o6pc: BHBTtp &8k20Z O¢mMbaZ 9wbod
[ dzY LIS O (itamoxifenFg RT ALND 37%. RT=45 Gy in25fx + boost 14Gy in7 fx.  F/U at 10.5 years.

Resultsb w¢ (2 ¢FY m GAYS (2 FANBRG NBOAINNBYRS 6L T nonmpu RdzS (G2 A)
Site of first recurrence was local for 9% Tam vs. 2% TanfbR® ipsilateral breast in 8% vs. #7@ solely in the axilla in 1% vs. 0%.
The remaining endpointdS.10-year freedom from mastectomy 96% (Tam) vs 98% (Tam+RT), freedom from DM 95% & 9B%a Npec
survival 98% vs 96%, OS 63% vs 61%. Only 7% deaths were due to breast cancer.
ConclusionRT results in absolute reduction of 7% in LR (6% IBTR + 1% Axilla). No impact on overall survival, cancer spedifieagtrvival
conservation, or disint DFS.

A 5yearf/u study: Lumpectomy + tamoxifen alone is acceptable for woegears or older with TINO ER+ tumors

g 107 1.0 Tarmouifen +
= = radiotherapy
= o3 2 o084 Trm=mama. "
5 H =a
3 Y g
5 06 g Tarnexifen
g =
3 P=0.001 g 04
T 04 -
£ 2 o2
. . =] P 0.004
= Tamexifen === Tamoxifen+ 0.0 T T T T 1
E 77777 e == radiotherapy 0 2 4 5 8 10
U 00 — T T T T 1
0 2 4 6 3 10 Years to First Treatment Failure
Time to Local Relapse (yr) No. at Risk
No. at Risk Tamaxifen+ 386 354 2832 157 51
Tamaxifen+ 386 359 285 161 52 0 radiotherapy
Ta::;?f:q:”w 383 48 71 140 EN) 0 [EmCsifen 18 344 264 1 3
Figure 3. C id of Local Relap Figure 2. Disease-free Survival.
Fyles (NEJM, 2004)YLES age FIFT iypofractionated
H w 369 women with early breast cangtHT(LZNO, 80%ER+)
[ dzY LIS O 2 Y& T .GRT ¥a GyAnFL6 it + E2.5 Gy/ 5 fx boost.
RESULTS
All comers 5-year LRrfam7.7%vs. Tam+R0U.6%(P<0.00} 5-year DF84% vs91%(P=0.004).
T1NO ER+l@anned subgroup of 611 womebyear LRTam 5.9% vs. Tam+RT 0.4260.001).
All comers 5-year AXILLARY RELARS® vs. 0.5% (p=0.049)

No significant difference in the rates of distant relapse or overall survival.

CONCLUSIONS

As compared with tamoxifen alone, radiotherapy plaimoxifen significantly reduces the risk of breast and axillary recurrence after
lumpectomy in women with small, nodeegative, hormonegeceptorpositive breast cancers.

Milan 1l (Veronesi, Annals of Oncology, 2001).

Hwlh pTtd LIGAS { (ekastBanderkdT k 25 cmLIQMirantecGomyp NIRD

Mean F/U: 9 yrs. XRT: 50 Gy + 10 Gy boost. + LNSCER( ER (+) Tam

LR 23.59%, 5.8% OS NS.

ConclusionsBCT is indicated for55 yoand/or +LNs NON1>66yas A G K yS3® YI NHAY A Th m: [C gAGK2dzi - wed
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PRIME Il
Hwlb MOHC

[ dzYy LIS O 2

ALL GOT AXILLARY STAGWUsS®ughes only 1/3 got axillary staging.

¥ eige 2I1SH NE{ £ BRS, cf ZHT2 Up toB §nsize margin ne@ X | gfade
3 or LVI+, but not boffhand must received either neoadj or adj hormones.

Yeée

m'[bs

2NJ {[b.

M

| 1. WBI (4660 Gy in 15 fractions’h 0 21B-A0(GY |
1°ipsilateral breast tumor recurrence.

| 2. No RT.

Grade 1 40%, Grade 2 50%sade 3 5%.

{[b. 2yt

LVShos 5%.
& 0 K 30% Sampldd SENB 1304 ALAD 20p6. ER Rich 90%, ER Poor 10%.

Kunkler, Lancet Oncology 2015.
Results 5 years, ipsilateral breast recurrence was 1-3% (n=5) vs. 4-1% (n=26) no RT (p=0-0002).
5-year overall savival was 93-9% both groups.

Unplanned subgroup analysisee LEFT) LVSI, ER Poohll Grade, GOOD marginall size.

Conclusionh YA aa A2y 27T -2wpto 3icyi pNiQ, ERp X PRLIith BCS with endocrine
therapy,is probably OK.

RR classified luminal A (n = 265), luminal B (n = 165), erisigbubtype (luminal HER2, n = 22; HER2 enriched, n = 13; basal like, n = 30; or

10-yearIBR: luminal A, 5.2%; luminal B, 10.5%;-higk subtypes, 21.3%® < .001).
Luminal subtypes seemed to derive less beneditf RT (luminal AIR0.40; luminal B HR.51) than higkrisk subtypes (HR, 0.13)

Unplanned subsetow-risk (> 60 yo &1,G1-2, luminal A tumorsn = 151)s.high risk=10-year IBR was 3.1% versus 11(85).
Clinical lowrisk luminal A patients had a d@ar IBR of 1.3% with tamoxifen versus 5.0% with tamoxifen plus RT (P = .42).

IHCH 9RR HERZ2, cytokeratin 5/&GFRand ki67 (501 of 769 available blocks

Multivariable analysis showed that RT (HR, 0.31; P <.001), clinical risk group (HR, 2.2; P =.025), and luminal RsO2@ (&
.001) were significantly associated wiBR.
CONCLUSIOMC subtyping was prognostic for IBR but was not predictive of benefit from RT. Further studies may validate the
exploratory finding of a lowrisk luminal A group who may be spared breast RT.

Noradiotherapy Radiotherapy  p value
(n=668) (n=658)
Local recurrence 26 (4%) 5 (<1%)
Tumour size (mm)
0-10 10/258 (4%) 3265 (1%) 0-04
10-1-20 10/326 (3%) 1/319 (<1%) 0008
201-30 6/84 (7%) 1/74 (1%) 0.08
Margins
<lmm 1/10 (10%) 0f9 (0%) 032
1-5 mm 10/315 (3%) 41296 (1%) 015
>5mm 9/227 (4%) 1/239 (<1%) 001
Re-excision 6/112 (5%) 0/110 (0%) 001
Grade
1 8/271 (3%) 2/292 (<1%) 0.04
2 15/368 (4%) 3/352 (<1%) 0-006
3 3423 (13%) 0/13 (0%) 021
Age (years)
65-69 8/308 (3%) 2/331(<1%) 005
=70 18/360 (5%) 3/327 (1%) 0-002
Lymphovascular involvement
No 24/631 (4%) 5/628 (<1%) 0-0004
Yes 2/32 (6%) 0/27 (0%) 029
Oestrogen receptor status
Rich 20/593 (3%) 5/601 (<1%) 0.002
Poor 6/65 (9%) 0/55 (0%) 003
Low-Risk Luminal A
triple-negative nonbasal, n = 6).
Median followup was 10 years.
Liu, JCO 2015.
Other Trials:

Jags{Michigan) Luminal A and Low Oncotype OMIT RT.
Fyles (Canada) Luminal A and LowKi

{22&a0NBY W/ h

HAMT X Y2 we¢ 2 | RSbadd ngagssity ¢hcdoxike? we¢ L. ¢w G mnan &SI NA
RCTs F/U Surgery Systemic Nodes RT Dose LRRH LRRT(+)
NSABP-B6 (1976) | 20 years lumpectomy N+: melphalan +-&U 50 39% 14%
UppsalaOrebro (1981)| 10 years sector resection none 54 24% 8%
ER+: tamoxifen
St. George's (1981) | 5 years WLE ? 35% 13%
ER: CMF
Ontario (1984) 8 years lumpectomy none 40/16 +12.5/5 35% 11%
ER+: tamoxifen
Scotland (1985) 6 years WLE 50 + 1630 24% 6%
ER: CMF
Tokyo (1985) 8years sector resection yes ? 9% 7%
St. Petersburg (1985), 5years quadrantectomy yes ? 17% 4%
) N+ highrisk: chemo
Milan 3 (1987) 10 years quadrantectomy 50 + 10 23% 6%
N+ low risk: tamoxifen

NSABP 81 (1989) 8 years lumpectomy tamoxifen or none pNO 50 +/- boost 16% 3%
Finland (1990) 12 years  lumpectomy none 50 27% 12%
SweBCG (1991) 5years sector resection at discretion (in 9%) 48-54 14% 4%
German GBSG (1991] 10 years BCS 2X2: +F TAM pNO 50 + 1012 8% 5%
Canada (1992) 5 years BCS tamoxifen 40/16 + 12.5/5 8% 1%
CALGB 9343 (1994)| 5 years lumpectomy tamoxifen 45 + 14 4% 1%
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HypofractionationGuidelines

Hypofractionation 2018 NEW GUIDELINES:

1.

apr®

For women with invasive breast cancer receiving wAkeast radiation with or without inclusion of the low axilla, the preferred diyaetionation scheme is
hypofractionated wholebreast radiation to a dose of 40@entigray (cGy) in 15 fractions or 4250 cGy in 16 fractions.

Hypofractionation should be INDEPENDENT of: tumor grade; whether the tumor is in the left or right breast; prior chemaiherapyconcurrent
trastuzumab or endocrine therapy; and breagtesiprovided that homogenous dosing can be achieved.

It MAY BE independent of the following factors: hormone receptor status; HER2 receptor status; margin status followalgesediion; and age.

For patients with ductal carcinoma in situ (DCIS)ofgetionated wholebreast radiation may be used as an alternative to conventional fractionation.

For invasive cancer cases, a tumor bed boost is recommended for patients with a positive margin following surgical petestisraged 50 and younger,

and patients aged 51 to 70 with a higitade tumor. Omitting a tumor bed boost is suggested for patients with invasive cancer who are older than 70 years and
have lowto- intermediategrade, hormonepositive tumors resected with widely negative margins.

ForDCIS, a boost is recommended for patients aged 50 and younger, patients witgraidé tumors, or those with positive or close margins following
resection. A boost may be omitted for patients with DCIS who are older than 50 years; have been screed;dedeetsmaller, lowo- intermediate grade
tumors; and have widely negative margins following surgery.

Recommend =homogenous radiation dosing and full coverage of the tumor bed.

Approaches that incorporate deep inspiration breath hold, target andreagarisk contouring, and optimal patient positioning are recommended to minimize
the radiation dose affecting nearby organs and normal tissue, including the heart, lungs and opposite breast.

HISTORICASTRO Fractionation Guidelines (Smith 20%0).

1. Ptpopulation that CRWBland HZ . L K| @S 1.%& pB & 872 o NCang s/p BCR.NOT txchema | y R X
XgAGKAY G(KS oNBLFad Ftzy3d GKS OSy i NFtmakinth doBe isinK GreatérkhA\19768Yhe preXcliffion dode (47%;) f S & &
(as calculated with-Blimensional treatment planning without heterogeneity corrections).
ARM IBTR LRF DFS (O}
. Median Follow u Time point for outcome Dose # #
UEL (years) P regorting (years) (Gy) 8 Days N k& P k& P a2 P K P
Canada 12 10 >0 3 % L SR 001 8a.4 0.79
42.5 16 22 622 7.4 ' 84.6 ’
50 25 35 470 12
RMH/GOC 9.7 10 42.9 13 85 466 9.6 "
39 13 35 474 15
50 25 35 749 32 Mk 36 nkh 86 Mhk 89 W
START A 5.1 5 41.6 13 35 750 32 074 35 086 8 033 89 081
39 13 35 737 46 040 52 035 8 033 89 0.99
START B 6.0 5 20 2 ® 1105 3.3 0.21 3.3 0.35 86 0.02 89 0.03
40 15 21 1110 2.0 2.2 89 92
142.9 Gy vs 39 Gyas p = 0.027 (SS). 50 vs others p>0.06.v pn D& | N¥ @& nmdc FyR pn D& | N¥Y |
2. Although the majority thought sufficient data showing safety oPHF L h (G dzY2 NJ 6 SR 0 2 2 & (i SWBI shooltl feudel ifsteadawvBeh 4 S 3SR
tumor bed ost is indicated
Canada RMH/GOC STARTA STARTB
# Patients 1234 1410 2236 2215
Treated with BCS 100% 100% 85% 92%
Age > 50 75% 70% 77% 79%
pT 2 100% 94% Majority Majority
Chemo used 11% 14% 35% 22%
Percent receiving boost 0% 75% 61% 43%
Boost dose b 14 Gy, 7fx 10 Gy, 5fx 10 Gy, 5 fx
Boost modality b Electrons  Electrons  Electrons
Percent receiving regional nodal irradiatior 0% 21% 14% 7%
3. HFWBI without boost should be done to 42.5 / 16 fx over 22 dayaMBFwith boost dose is not determined.

38 http://www.ncbi.nlm.nih.gov/pubmed/20638191?dopt=Abstract
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Number of moderate or  Odds ratio for schedule  p value for comparison  p value for 0dds ratio for years of
marked events/total (95% CI) with 40 Gy comparison follow-up (95% CI); p value
. . number of assessments between 27 Gy
Major HFx UHfx Trials over follow-up and 26 Gy
Any adverse event in the - - - - 0-38 (0-96-1-00); 0-055
breast or chest wall*
406G 651/6121 (10-6%) 1 (ref) -
FAST FORWARD 27 G" 1004/6303 (15-9%) 1 5'5 (132-1.83) <0-0001
. e A y ! ’ ;
Hwlb nndc |nlvdswe7ca$cyﬁun'aa of the brea@T1g 266y ey (BT 020 0.0001 .
3, pNG;1, MO) after b_r(_east conservation surgery or Broast distortiont ; ) ) } 0.99 (0.95-102); 038
mastectomy were eligible. 40Gy 232(5724 (4-0%) 1(ref) .
| 1. 40 Gy in 15x | 276Gy 363/5953 (6-1%) 151 (1.15-1.97) 0.0028 .
| 2.27 Gy irb fx (1 week) | 26 Gy 299/5945 (5-0%) 1.20(0-91-1.60) 019 0.083 -
| 3.26 Gy irb fx(over 1 week] Breast shrinkaget . . 1.03 (1-00-1.06); 0023
to the whole breast or chest wall. 40 Gy 330/5728 (5-8%) 1(ref) -
27 Gy 503/5944 (8-5%) 1.50(1-20-1-88) 0-0004
1° endpoint was igilateral breast tumour relege. Assuming 26 Gy 369/5943 (6-2%) 105(0-82-1-33) on 00018 -
a 2% Syear incidence for 40 Gy, nanferiority defined as ::E:;L?t:;trmn - - : - 1.00 (0-96-1-04), 095
Kmicz 6lw I moymoo 40Gy 185/5713 (3.2%) 1{ref) .
27 Gy 304/5948 (5-1%) 1.56 (1.19-2.05) 0-0013 -
Brunt, Lancet 2020. 26 Gy 236/5937 (4.0%) 119 {0.90-158) 023 0047 .
5-yearLF2-1%¢0-3%¢c0-7%(NS). Breast induration = = = = 096 (0-90-1.02); 017
NOoMA Y FSNAZ2NI YR GAGKAY X Md| (outsidetumour bed)t
40 Gy 45/5712 (0-8%) 1 (ref) -
Technique: 27 Gy 137/5943 (2:3%) 279(174-450) <0.0001 .
The breast CTV was all parenchymal soft tissue 5 mm bel Iz“"’ 97/5930 (1-6%) L0 (IITS14) 05 059
. . - Tel e - - 1.21 (114-1-25); <0-0001
the skin, excluding muscle and bone. The PTV margin wa :0"2 clasia 6316087 (10%) - (124-1:29)
. i -0%) (re
cm. The planning goals were that 1) at least 95% of the P o I .
. % of the dose 2) max dose <110% 3) <20 27 Gy 100/6272 (1.6%) 1.68 (1.07-2-65) 0025 .
receives 95 Og ' ! N 0, 3) =70 26Gy 102/6300 (1-6%) 153 (0.-96-2.43) 0.070 065
receives >107.An, _and 4) <566eives >105%. Orgat-risk - B B } B 073 (069-078); <0:0001
goals were 1) ipsilateral lung V8Gy < 15%, 2) heart V1.5C| oedema
30%, and 3) heart V7Gy < 5%. These goals were for the 40 Gy 89/6097 (1.5%) 1(ref) .
whole breast portiononly I y& F RRAUAZ2Y I § 276y 217/6287 (3-4%) 218 (157-3.03) <0.0001 -
count toward the constraints. Again, there was novele 26 Gy 155/6318 (2-4%) 147 (103-2:09) 0032 00097 :
boost scheme, so patients had to double treatment time | brext ‘;“[""“ wall : : 0.93 (0-89-0.97); 00003
. . . iscomtor
with a whole extra week of 10 Gy in 5 fractions boost. TBL| , 234/6086 3-8%) 1 (e
€ 2 dzQNB _ oz Y}— ﬂﬁlﬂ:attlonfvb@astqalhrlpl.ﬁgL ML 276y 260/6285 (4:3%) 110 (0-86-1.40) 044
UKSNBQa y2UuKAY3a RNI Ydractiboro | £ 26 Gy 250/6309 (4-0%) 0.98 (0.76-1.26) 0.86 035
approach.

PP Results for years of follow-up show trend in normal tissue effects over follow-up across all fractionation schedules. p values are cakculated by Wald test; odds ratios are
estimated from the generalised estimating equations model including all follow-up data and show relative odds of moderate or marked adverse event (vs none or mild) for
wach pairwise comparison of fractionation schedules across all follow-up a . *Includes shrinkage, ind . telangiectasia, or cedema. Patients who had breast
conservation surgery or mastectomy with reconstruction
Table 4: Longitudinal analysis of mod or marked dlinid. 1 late normal tissue effects for patients with at least one annual clinical assessment

FAST (NOT fadbrward) (n=3975)

Hwlb dmp kI AABE1E2HNO| 1. 50 Gy/25 fr (5 weekg)2. 30 or 28.5 Gy in 5 onegeekly fr of 6.0 or 5.7 Gy 1° photographiccosmesisat 2, 5yrs.

Brunt, JCO 2020.

Fiveyear photographs were available for 615/862 (71%) eligible patients.

Photographic cosmesis OR§4 (30 Gy, p = 0.019) and ORs (28.5 Gy, NS).

hki SadAYIFGS F2N LK?2 (i 2g0iNg alSKsshéduls of B8 GyJestimAtid tasble Boeffective with&0 Gy/25 fr.

Moderate/marked physiciaassessed breast NTERgshrinkage, induration, telangiectasia, edema) were 232Gy P < .001and1.22 8.5 Gy, NS)

With 9.9 years median fiw-up, 11 ipsilateral breast cancer events (50 Gy: 3; 30 Gy: 4; 28.5 Gy: 4) and 96 deaths (50 Gy: 30; 30 Gy: 33; 28&Gy: 33) ha
occurred.

ConclusionAt 10 years, there was no significant difference in NTE rates after 28.5 Gy/5 fr compared witRS5& Gut NTE were higher after 30 Gy/5

fr. Results confirm the publishedy@ar findings that a oneweekly 5fr schedule of wholéreast radiotherapy can be identified that appears to be
radiobiologically comparable for NTE to a conventionally fraetiet regimen.

RealWorld Expectations of Side effects (Standard Fx vs. Hypo Fx)

Jagsi, JCO 2020
8,711 patients treated between 2012 and 2019 at 27 practices.

Side effects: Moderate or severe breast pair3,233 (37.1%) Hypo Fx.,282 (28.9%) Std Fx 1,951 (45.7%).
¥ M 2yS 0NBIl a4424850.8%) 2 Y Hypo Fx 1,833 (41.3%) Std Fx 2,591 (60.7%).
Severe fatigue 2,008 (23.1%) Hypo Fx 843 (19.0%) Std Fx 1,165 (27.3%)

NBEFEad tFAY m azx! yodgd agelP@ DAEYBRME P < I0@1), BlackqE <0.001) or other race (P = .002), smoking status (P < .001),
larger breast volume (P = .002), lack of chemotherapy receipt (P = .004), receipt of boost tre&mef@01), and treatment at a nonteaching center.

NBEFEaG tFAY m az!youndeFageNs O.G0n@MIyFH= .q03),Bladk § Y001) or other race (P = .002), diabetes (P = .001), smoking
status (P < .001), and larger breast volume (#0%)
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Chinese Population Hypo Fx 2020

H w 334 women from4 Chinese institutionall BCS w'1-2N0-3 invasive breastcancefy 2 . w¢ 5 wbL b GdzY2NJ 6 SR
Note:>80% of patients were T1, NO, and ER+, and <5% actually received RNI. . Median age/\abd6 years, and 65% received chemotherapy.
| 1. 50 Gy in 25 fractions over 5 weeks with a boost of 10 Gy in five fra¢tior3.5 Gy in 1%x over 3 week$h 0 287Gy irB fractions|.

1°5-year local recurrence (LR), and a 5% margbwafar LR was used to establish noninferiority.

602240

Wang, JCO 2020 Median FU 73/5 months

5-yearLR1.2%vs. 2.0%R = .017 for noninferiority). NS all survival endpoints.
HFRT group had less grad8 acute skin toxicity than the CFRT group (P =.019).

CONCLUSION

CFRT and HFRT with a turbed boost may have similar low LR and toxicity.

DBCG HypdDCand DCIRandomized Trial

Endocrine monotherapy was prescribed for 34.6% (n = 557) of pati€n286 (n = 84) received tamoxifen and 29.6% (n = 476)egtkitrozole.

A radiotherapy boost was delivered to 23.1% (n = 430) patients, the majority (85.6%) a dose of 10 Gy.

682 patients (42.4%) with carcinoma received adjuvant chemotherapy, and for the Danish cohort 35.9% of patients (n eisaBdpvant chemotherapy and
7.6% (n = 122) also received trastuzumab.

More Contemporary Trials: DBCG HYPO

Offersen, JCO 2020.
9-year LRR 3.3% vs. 3.0%.

R 0
Tis-T2 NO-1(i) Wi 9-year OS both 93%.
0 H . .
IDC or DCIs (13%) 50 Gy in 25 fx The occurrence of radiation
Age > 40 Lumpectomy / associated cardiac and lung disease
» | Randomized was rare _and noF influenced by the
\ fractionation regimen.
[N =1854 | WBRT
No dedicated axillary RT field.
YES radiation boost allowed (23%).
Dose distribution was
3N required to be:
, N+.
95%-107% (50 Gy)
95%-105% (40 Gy).
6 —— 50 Gy/25 fr B
HR, 0.90 (95% Cl, 0.51 to 1.59) —— 40 Gy/5 fr
- RD, -0.3% (95% Cl, -2.3% to 1.7%)] 8 4 50 Gy/25 fr 40 Gy/15 fr -8
(=] — =
5 4 ] )
3B g7’ =
= =;] é 6 L6 =
£ a4 = _ £
= — £ 54 Nonmalignant causes MNonmalignant causes -5 EO
o ® o
§ g E 4 JOther -4 @
— @ @ malignant =
(- =1 3 A = disease =
c 5 S 34 3 =
2 = = =
2 : 2 2 E
52 21 S (=]
8 © o1 1
=
- E 0 0
S 1
(&)
Time Since RT (years)
T T T T T T T T T No. at risk:
0 1 2 3 4 5 6 7 8 9 190 365 535 760 849 920 928 933 936 937
Time Since RT ‘Yearsl’ 917 915 911 908 896 807 739 534 359 177
MNo. at risk:
50 Gy/25fr 937 929 914 900 883 799 713 498 344 187
40Gy/15fr 917 807 894 882 866 780 705 506 346 170

MichiganHFx in Triple Negative Breast Cancer Patients
Prospective 538 women in 18 centers in Michi¢@®7 CFX and 231 HFX) with node negative, triple neg stgtlismpectomy.
5-year Median Followup.

Jagsi, IJROBP 2021.

5-year FFLR 93.606.94.4%(HR1.05 NS). 5-year RFS were 87.8%.88.4%(NS).

5-year0S96.6%vs.93.4%NS).

ConclusiorAnalysis of outcomes in this large observational cohort of patients with tnpgmtive, nodenegative breast cancer treated with
whole breast irradiation reveals no differences by dose fractionation. Thiseadldisnce to support the use of moderate hypofractionation in

patients with triplenegative disease.

[e 0]
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Older Trials

Canadan (Whelan 2010§° RTC in 1993, 1234 patients with invasive2TN0 (by ALND) s/p BCS, margins negative. Age <50 in 25%, tumors
>2 cm in 31%, adjuvant TAM 42%, adjuvant chemo E¥6L UDERrbe breasted patients (> 25 cm separatiodreated with Arm 1)
42.5/16 (2.66 Gy/fxys Arm 2) 50/25No boost.

Outcome 10-year LEHF 7.4% (invasive 6.2%) vs CF 7.5% (invasive 6.7%) (NS). No differepearnBAB or QS ubgroup analysis

ONLY higlgrade tumord-Rhypo-fx 16% vs. control 5% (SS) local contAgle, tumor size, ER status, chemo + N§ehd DSS both groups
87% (NS); OS both groups 84% (N&icity All Grades NS. No Grade 4 toxicity. Excellent/good cosmetic outcome HF 70% vs. CF 71%
(NS).

Conclusion Acelerated hypofractionated WBRT was not inferior to standard conventional fractionation WBRT.

NOTE: There is a pooled analysis that reviewed Whelan and START A and B, that showed that in G3 patients, there were no
change in LF. The Whelan analysis migavé been a fluke.

P Value for
Subgroup Hazard Ratio (95% Cl) Interaction
Age i 0.67
250 yr — 1.02 (0.62-1.70)
<S0yr — 0.77 (0.35-1.70)
Tumor size i 0.90
22cm N 0.99 (0.49-1.98)
<2em . 0.95 (0.55-1.64)
Estrogen-receptor status i 0.36
Positive —a— 0.71 (0.41-1.23)
Negative _. 1.32 (0.62-2.82)
Equivoca - — 1.30 (0.22-7.81)
Tumor grade i 0.01
Low . 0.70 (0.31-1.58)
t - 0.57 (0.29-1.12)
High - - E 3.08 (1.22-7.76)
Systemic therapy 1 0.65
No - 0.36 (0.48-1.55)
Yes - 1.06 (0.58-1.97)
025 1.00 200 5.00 10,00
- -
Hypofractionated Standard Regimen Better
Regimen Better

MRC START A (START 260R)IC in 1998 2236 patients with operable invasive BCA3@NB1, 23% < 50 y®b4% TAM/no chemo, 11%
chemo/no TAM, 24.5% both, + requiring RT after surgery. CMFSurgery either BCS or mastectomy (15%).

Arm 1, 50/25 | Arm 2, 41.6/13 | Arm 3, 39/13; all arms given over 5 weeks to eliminate treatment time variable.
Boost given at disetion (61%) 10/5. Regional RT 14%.

Outcome 5-year LRB0 Gy 3.6%, 41.6 Gy 3.5%, 39 Gy 5.2% (dShesisLower rate of late adverse effects in 39 Gy, same in 41.6

Gy compared with 50 Gy. k i S & 416\Gyfdr turBor control, 3.4 Gy for late breast changes.

ConclusionBreast cancer and normal breast tissues respons similarly to fraction size. No difference in local control.

Note: 60% had discretionary boost 10/5, 35% had chemotherapy and its interadtiofraction size unclear.

NoteY ¢2EAOAGE NBadzZ (&4 Ay wamn &dK26a AAAYATFTAOLY(d @ Y2RSNI Sk
41.6 Gy group (HR 0.83, NS). 5yr breast symptoms, shoulder pain, arm/shoulder symptoms (~+28%g)nwege problems (~40%).

No difference between 40 Gy and 50 Gy.

MRC START B (START 260RYC in 1999 2215 patients with perable invasive BCA3@NDB1, 20% < 50 yo, 71% TAM/no chemo, 7%
chemo/no TAM, 15% both, + requiring RT after surgery.eByigjther BCS or mastectomy (8%).

Arm 1, 50/25 | Arm 2, 40/15 over 3 weeks. Boost given at discretion (43%) 10/5. Regional RT 14%.

Outcom&/ [ ww pn D@ o Bl,DF® yDRe Me0ewddmRpow>0 1t 60SGGSNI o{ {0 Ay
Toxicity Lower rate of late toxicity in 40 Gy group (SS).
Conclusion40 Gy over 3 weeks has at least as favorable control and toxicity as 50 Gy over 5 weeks.

Royal Marsden Hospital / GO3 (Owen Lancet Oncology 260B.Gn1986 1410 patients with F3NO-1 (maxl positive node).
30% < 50yo0, 14% had chemotherapy. 75% boost. F/u 10 yr.
RT: WBRT; 25% randomly assigned to no boost, 26% randomly assigned to boost, 50% boost at MD discretion (comparablaps)all 3

Arm 1, 50/25 | Arm 2, 39/13 (3.0 Gy/fx) | Arm 3, 42.9/13 (3.3 Gy/fx) all over 5 weeks.
Primary outcome late side effects; trial extended to allow power for LR evaluation but then stopped early due to staRDIr&TA

Outcome 10year IBTR: 12%@By) vs14.8% (39 Gy) vs. 9.6% (42.9 Gy) NS vs 50/25, busS between 39/13 and 42.9/13
Estimateof L® | &SR hki I non D& O6lyR LRRaaArofte & t2¢6 & odn DeOd
ConclusionBreast cancer tissue is probably just as sensitive to fraction size airdiggy healthy tissues. If confirmed, RT
A0KSRdzZ Sa h AaAYLX ATASR 68 GKS RStAQGSNE 2F FSoSNE f ItNBSNJ FNJI

% http://www.ncbi.nlm.nih.gov/pubmed/201477172dopt=Abstract
40 http://www.ncbi.nlm.nih.gov/pubmed/18356109?dopt=Abstract
“ http:/Avww.ncbi.nlm.nih.gov/pubmed/18355913?dopt=Abstract
42 http://www.ncbi.nlm.nih.gov/pubmed/16 750496 ?dopt=Abstract
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Boost?(Role and Technique)
Most will advocate a boost in patients with invasivedsecancer undergoing BCS. This is more controversial in DCIS.

HERA TRIAL SUBSET ANALYSIS
1082 patients with HER positive breast cancer who were originally enrolled in the HERA trial.

1°was to determine the effect of a radiation boost on local recurrence.
S/p WBRT, 441 (40.8%) received RT boost and 641 (59.2%) who did not.

Jaoude JJROBR020.

11l-year LC

RFboost93%vs.no boost91%(P=0.33).

When analyzing patients by age, patients <40 years of age had a higher risk for local recurrence; however, this wésatsigmered by the

addition of boost. Furthermore, no local coatbenefit for boost was noted in both hormone receptor (HR) subtypes (PiR+1; HR: P=.98).
Conclusiongatients with HER positive breast cancer treated with breasinserving surgery, whole breast radiation, and trastuzumab have excellent
local control. Delivery of an additional radiation boost in this patient population was not shown to improve lotzal.deuture studies are needed to
identify subgroups of HERpositive patients who derive a clinically relevant benefit from radiation boost.

Netherlands (Hurkmans, 20085.0ngoing phase lll trial comparing a boost of 16 Gy as part of vidneéest irradiation to a high boost of 26 Gy in young women.

41-50 yo

Cumulative Incidence (%)

2| Cumulative Incidence (%)

Cumulative Incidence (%)

% 18 ez 4 & B W 12 W W 18

Time (years)

x] >60yo

Cumulative Incidence (%)

o0  So why are younger patients more at risk for LF?

ConcurrentSIBboost?

o 2z 4 6 8 10 12 W 1w 18

Time (years)

Lyon, France (Romestaing, JCO 1997)
1024 pts, Stage l/Il.

5 yrLR: 3.6% (boost) vs 4.5% (no boost) p = .044

RR boost= 0.3 (0.1295)

EORTC 22881/1088R4rtelink, 2001)* RTC in 1982996, 5318 women stagdllBCa
s/p lumpectomy and axillary dissectiorvegn 50 Gy to the entire breast + 16 Gy boost.
Median followup 5.1 years. 5 year follodzLd I OlidzZt NA I [ C 6AGK
<0.001).

C2NJ LI GASyida
10.2% (p = 0.002).
Forpatients41 to 50 years old, no differences were found in rates of metastasis or OS
(which were 87 and 91 percent, respective®pnclusion patients especially < 50 yrs

old need boost.

Bartelink, 200745 10 year: LF: boost 6% vs. no boost 10% (SS).
Age <40, 24%dH13%| 41-5012%M8%| 51-60 7%IMH4%| >607%IMH4%| ALL SS

w!5L!¢Lhb .hh{¢ @ [C o0& |02dzi pm:

As a result of boost, salvage mastectomy reduced by 41%.

Survival 82% in both arms (NS).

Toxicity. severe fibrosis boost 4.4% vs. no boost 1.6% (SS).
Conclusionlmproved local control in all age groups, but no difference in survival.

Boost group had a higher rate of grade 1 andl@ngiectasia (12.4% v 5.9%)

EORTC 22881/10882 (Vrieling 200H.year LF ratessha SR 2y | 3Sd -40,15%. M5008%= 56929 > 60, 3%.0 C

Younger patients are found to have significantly larger tumors, ER{Rors, high grade invasive and navasive tumors,

incompletely resected intraductal componemhore reexcisions (probably related to more incomplete initial excisions), and smaller
volume of breast tissue removed. Despite this, the only significant variable in avawidtie analysis related to tumor recurrence were
age and the use of a boost €0.0001).

02

X nn e@XIKKBee NISySTaadRi (I RN

Beth Israel (Chadha 2013prospective 160 pt in 2062D010. TisNO, T1INO, and T2NO. Chemo = ineligible. WBI 40.5 Gy | 2.7 Gy fx + concurrent lumpectomy boost of
4.5 Gy | 0.3 Gy fHXBoost used at physician discretion. Total @ lumpectomy = 45 Gy | 15 fx, 19 days. F/U med 3.5 yrs. Oyean@S®5% (SS) and DFS 97% (SS).
5 yr local relapse free survival 99% (SS). Toxicity grade 1 (70%) + 2 (5%) skin. The median dose hed@1®H@&waand median lung V20 was 7.6%. Conclusions:
Accelerated WBRT + boost can be given with minimal side effects and excellent LC.

RTOG 100fprotocaol).

(Arm [) Standard Whole Breast Irradiation with Sequential Boost.

50 Gy in 25 fractions of@y. Optional: 42.7 Gy in 16 fractions of 2.67 Gy.

Lumpectomy Cavity: Total dose of 12 Gy in 6 fractions or 14 Gy in 7 fractions per institutional preference.

(Arm 1) HypofractionatetlVhole Breast Irradiation with Concurrent Boost.

40.0 Gy in 15 fractions of 2.67 Gy fractions per day.

Lumpectomy Cavity: Total dose of 48.0 Gy in 15 fractions (3.2 Gy/day )

“2 http:/Avww.ncbi.nim.nih.gov/pubmed/16904837 2dopt=Abstract
44 http://www.ncbi.nlm.nih.gov/pubmed/11794170
“S http:/Aww.ncbi.nlm.nih.gov/pubmed/17577015?dopt=Abstract
48 http://www.ncbi.nlm.nih.gov/pubmed/12706362
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Other trials:IMRFMC2 (MINT) Lumpectomy Boost witiBSI

UK IMPORT HIGERUK/®/003) Abstract SIB Boost Trial

H w617 women pTBpNOLJb oI Ay @Ol aABS x my &2 NIYyR2YAT SR MYMYMP

| 1. 40Gy/15fx WBRT + 16/Bfx sequential 2. 40 Gy partial breast 48 Gy boostll 15fx SI§ 3. 40 Gy partial breast + 53 ®Gypost all 15fx SIB |.
9%, 38% & 53% were tumour grade 1, 2 & 3 respectively; 30% were node positive. 66% received chemotherapy and 73% emdpgrine th
1°breast induration at 3 yearsScored from none, mild, moderate, marked.

Clinician Reviewedreast induration, shrinkage, distortion  t I G A Sy i NB LJ2 NIP&dioyraph: Bl@astappEadanca.

Median FU 49.1 months. Median age 49 yo.

ColesOral2018.

Rates of moderate/marked AEs at 3 years were broadly similar between the randomised groups; with a suggestion ofrecetigbdlgl risk for breast
induration in 53Gy compared with control (borderline significance)
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Systemic Therapy

HER2-Negative
Preferred Regimens

« Dose-dense AC followed by paclitaxel’

» Doxorubicin 60 mg/m? |V day 1

» Cyclophosphamide 600 mg/m? IV day 1
¢ Cycled every 14 days for 4 cycles.”
¢ Followed by:

» Paclitaxel 175 mg/m? by 3 h IV infusion
day 1
¢ Cycled every 14 days for 4 cycles.

» Dose-dense AC followed by weekly

paclitaxel

» Doxorubicin 60 mg/m? IV day 1

» Cyclophosphamide 600 mg/m? IV day 1
¢ Cycled every 14 days for 4 cycles.
¢ Followed by:

» Paclitaxel 80 mg/m?2 by 1 h IV infusion
weekly for 12 weeks.

*+ TC?
» Docetaxel 75 mg/m? IV day 1
» Cyclophosphamide 600 mg/m? IV day 1
¢ Cycled every 21 days for 4 cycles.”

Adjuvant Therapy: Typically given to LIBR, HER2+, and women with adverse features (young age, or
high Oncotype DX).
A In the absence of higtisk featuresno recommendations forlemotherapy.
A Following chemotherapy, patients with fRsitive disease shld also receive adjuvant
endocrine therapy

Neoadjuvant Therapy: Equivalent survival as adjuvant (NSABR B

A Big role for downstaging.
A w2tS Ay 62YSyYy x 15 dzy Ot SINJ aAy0OS (GKSasS I NB
HERpositive with a tumor size >1 cm (pT1b) should receive a combination of chemotherapy plus HER2
directed therapy.

A ¢KS YIylF3aSyYSyid 2 ¥positivelbreast canckm is Controversidl. w H

A Trastuzumab has 1 year OS advantage compared to C.

A Cannotgive Trastuzumab with Adriamycin due to cardiac toxicity.

A Trastuzumab + Pertuzumabdual aniHER2 and pCR rates of&0%.
Fortripley S3F G A @Ss | R2dz@l yi OKSY2GKSNI LB AF GKS ddzy2
endocrine therapy or HERflrected agents.

A\ chemotherapy is their only option for adjuvant treatment, following or before

radiotherapy.
A Patients with a triplenegative breast cancer < 0.5 cm in size may forgo adjuvant

chemotherapy since minimal survival advantage.

Common Dosages

A AC Adriamycin 60 mg/ra+ cyclophosphamide 600 mg#m3weeks x 4c.

AdbHt Y AC above and paclitaxel 175 mg/gBweeks x 4or 80 mg/n? glweek x 12
cycle

> >

Dose dense regimen is q2 weeks w/ filgrastim or pegfilgrastim for support.
1/ The !l Y !/ e | o ZadtBzurhay Rmg/kg loading dose followed by 2 mgikg
week concurrently with paclitaxel

ptrastuzumab monotherapy (6mg/kg g3 weeks) for 1 year.

TC: Docetaxel 75 mg/hand cyclophosphamide 600 mgfm
TCH:Docetaxel 75 mg/fhand carboplatin AUC 6mg/nmhin g 3weeks x6c¢ + trastuzumab (4
Yak13 ft2FRAy3 R24S TF2ft268R o06& wuwY3Ik13 6S8S81¢
monotherapy (6mg/kg g3weeks) for 1 year.

™

> >

HER2-Positivekm
Preferred regimens

Paclitaxel + trastuzumab™!

» Paclitaxel 80 mg/m? IV weekly for 12
weeks

¢ With:

» Trastuzumab 4 mg/kg IV with first dose of
paclitaxel

¢ Followed by:

» Trastuzumab 2 mg/kg IV weekly to
complete 1y of treatment. As an
alternative, trastuzumab 6 mg/kg IV
every 21 days may be used following the
completion of paclitaxel, and given to
complete 1y of trastuzumab treatment.

TCH'?

» Docetaxel 75 mg/m? IV day 1

» Carboplatin AUC 6 |V day 1
¢ Cycled every 21 days for 6 cycles
0 With:

» Trastuzumab 4 mg/kg IV wk 1
O Followed by:

» Trastuzumab 2 mg/kg IV for 17 wks
¢ Followed by:

» Trastuzumab 6 mg/kg IV
0 Cycled every 21 days to complete 1 y of

therapy.®

» Trastuzumab 8 mg/kg IV wk 1
¢ Followed by:
» Trastuzumab 6 mg/kg IV
¢ Cycled every 21 days to complete 1 y of
therapy.®

TCH + pertuzumab’3
» Docetaxel 75 mg/m? IV day 1
» Carboplatin AUC 6 IV day 1
0 Cycled every 21 days for 6 cycles
With:
» Trastuzumab 8 mg/kg IV day 1
» Pertuzumab 840 mg IV day 1
¢ Followed by:
» Trastuzumab 6 mg/kg IV on day 1
» Pertuzumab 420 mg IV day 1
¢ Cycled every 21 days to complete 1y of therapy.®
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Which chemo is most effective?

NSABP R0 (Fisher 1997, RTC 2306 womesip surg,node negative, ER + BCa randomized Tam, and TaRU+Smethotrexate (MFT), or MFT +

cyclophosphamide (CMFB)year follow upConclusion ALLsubgroup of patients evaluated in this study beredifrom chemotherapy, regardless of age,
lymph node status, tumor size, or estrogen receptor status.

Toxicity reported in 2326 (98.4%) patients. CMFT > MFT > Tam alone.

3 NJ-4R&ralhtoxicitiesespeciallynausea (not vomiting), alopecia, leukopehia { 2 YS m Ay FSOidA 2y NI GSa

FyR LKt S
Ipsilateral Breast e |
Distant i il e
Disease-Free Survival Disease-Free Survival Survival Otner Loc./Reg. e
100 4 - E 100 B, L
45\5-‘—.%2?_& Distant . Relative risks of
b E 1 - Opposite Breast T MFT vs TAM&
50 - 1 . - %0 2nd Primary g A C.MFT vs TAM
i Lines = 95% CI.
9% J P=0.002 ] P=0.005 P=0.04 % All Events A
50 Pis. Ewenis P* E Events P* o Dealhs P* - o0 OMFT/Tam 01 025 05 2 a
™ fam 771 140 m 116 m &0 N — Lece Risk  More Risk
{4 MFT 767 104 0.01 { 4 81 0.008 A 4D 005 50 years
® CMFT 768 93 0.001 * 79 0006 * 3 0o £49 years
70 T T T T T T T T T T T T T T T 7 Diseaze-Free ARRLETY A
Yearo i 2 a4 5 1 2 3 4 5 0 1 23 4 5 g i
® 753 7231 BBE B28 41 756 731 703 B4Z 491 771 TET 750 €92 531 Survival e TR
#At A 757 737 7I3 G55 506 756 742 722 GGG 515 766 TOO 742 701 542 Distant © MFT/Tam |
Risk « 757 738 718 671 491 757 T40 TI9 672 483 761 T58 T45 7TO6 530 Disease-Free i & CMFT/Tam 1l
* Comparizon to Tamoxifen Survival
RELATIVE RISK (95% COMFIDENCE INTERVAL) O — i
MFT/Tam  0.72 {0.56-0.83) 0.68 (0.51-0.80) 0.57 (0.45-0.89) 00 e A | AT
i 3 . ' |
CMFT/Tam 0.65 (0.50-0.84) 0.67 {0.50-0.89) 0.64 (0.42-0.95) My Znimal laSeiRE 5 P
Less Risk More Risk Less Risk Mare Risk
5 year DFS DDFS oS
TAM 85% 87% 94%
MFT 90% 92% 97%
CMFT 89% 91% 96%
p 0.001 0.005 0.05

NSABMB-23 (Fisher, JCQ001). 2008 pts, Stage I/ll. Median f/up: 5 yrs.
AC = Doxorubicin + Cyclophosphamide
RESULTSS5 YRRFS: same in all groups for all ages (~87%)
5 YROS: same in all groups for all ages
Tamoxifen did not provide arsignificant advantage to RFS or OS, as compared to
placebo group
For LN, ER: CMF = AC for RFS and OS  Tam= Placebo for RFS and OS
ConclusionThere was no significant difference in the outcome of patients who received AC or
CMF. TAM with eitheregimen resulted in no significant advantage over that achieved from
chemotherapy alone.

VIRV IOrACUMPFIENID XA

NSABP 28 (Mamounas JCC2005). 306Q Stage T:B, NO1, ER+, XRT: 50 Gy Pathiologically Positive Nodes

RESULT&dditionof Taxane improved 5yr DEXA 1Y 6%(SS. Syear OS &6 NS.
ConclusionThe addition of PTX to AC resulted in significant
improvement in DFS but no significant improvement in OS with
acceptable toxicity. No significant interaction between treatment effect AC x4 AGC x4
and receptor status or tamoxifen administration was observed

, _ RACHIAXE] X
CombinedNSABP 81and N9831 T given for 52 weeks.
4046 patients with HER2)2 8 A G A S 2LISNIr ot S oNBlFad OFyOSNI M !/ ¢ 5 ¢
B-31 (2 arm) ACT = Trastuzumab concurrent with T. N9831 (3 arm) ACT # Trastuzumab (one arm concurrent with $equeraiahafter T).

Perez, JCO 2014 Median 8.4 years

! RRAY 3 GNIFaddzd dzyl 6 NBf 1168 DISNIph o T3 p R 6 ThwyE ni't
! RRAY 3 (NI addzd dzvl 6 NBf | (-8 BISNIph 1 mis v & € f
All patient subgroups beneét from addition of this targeted arHER2 agent.
Conclusion The addition of trastuzumab to paclitaxel after doxorubicin and cyclophosphamide irstagl HERRositive breast cancer
results in a substantial and durable improvement in survival asultrefsa sustained marked reduction in cancer recurrence.

6{ PhamO P

[l W@ Ptz FOPIMO D ™M~

Romond, NEJM 2005

RESULTS5-year total events (recyrsecond 2 cancer, death before recurrence) = 133 in group with T vs. 261 in control group (HR 0.48, SS).
38SI NJ ¢NF &aiddzd dzyt 6 @Nb@&fdd a2zt ®WCp&x: wial 2F 5SI0GK otlndampu®
3-year Cl of class llIl/IV CHF or Cardiac Death w/ T was 43PpdBd 2.9%N9831).

CONCLUSIONBastuzumab combined with paclitaxel after doxorubicin and cyclophosphamide improves outcomes among women with
surgically removed HER®sitive breast cancer.

P43
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NSABP B81.Role of Herceptin Gebheart 2005 NEJMastuzumab
52% reduction of recurrence of BCa with addition of Herceptin in Her2/Neu cancers.

Trastuzumab

§ 1001 (N=1672; 96 events)
£ 90.4%
§ " -“.\- 89.7%
g ™
9 Control "Equ%
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é Hazard ratic, 0.47
2 s
o

0 T ] ; ;

0 1 2 ’ ‘ :

Years after Randomization

B
100 100-» Trastuzumab
94,33 (62 deaths]
Trastuzumab "'i-..'_ (E2deaths)
(133 events) Control "= wy
50 57.1% ey 904 (92 deaths) .
_ 91.7% My
£ F §
T 304 ' £ gl [
= Control ] -
5 (261 events) g 86,6%
,E 70 75‘4%.‘-\ a2
H 67. 1-%-. E
] é
a 60 60
P<0.0001 P=0.015
Hazard ratio, 0.48 Hazard ratio, 0.67
50 50
0 T T T T ) T T 1 1
o 1 2 3 4 5 o 1 2 3 4 5
Years after Randomization Years after Randomization
No. at Risk 3351 2379 1455 801 133 [ No. at Risk 3351 2441 1571 908 165 L]
Control 1679 1162 689 374 59 0 Control 1679 1200 766 448 83 0
Trastuzumab 1672 1217 766 427 74 0 Trastuzumab 1672 1241 805 460 82 0
Figure 2. Kaplan—Meier Esti of Di free Survival (Panel A) and Overall Survival (Panel B).
The hazard ratios are for the comparison of the trastuzumab group with the control group.

Figure 3. Kaplan—Meier Estimates of Freedom from Distant Recurrence.

The hazard ratios are for the comparison of the trastuzumab group with the
control group.

HERABig 01 Trial
Hwlib ooy T
| 1. Trastuzumab 2

Cameron, Lancet 2017

¢ NI a

(Adjuvant Herceptin)
62YSy oNBLIai
years | 2. Trastuzumab 1 year | 3. Obs |.

Final 11 year follovup.

Gdzl dzyl 6 E wm

@SN @ 5C{

Ok of D B\ Kl LI wEH2b0 2 NOSRE AS2AYTFKES NI KvSINJ [ Liga

lw ndtrc o{{0ZX

2 years of adjuant trastuzumab did not improve DFS or death compared with 1 year.
10-yearDFS 6%, 69%, 63%85S).
Incidence of cardiac secondary endpots 7.3%, 4.4%, 0.9%.
Interpretation: 1 year of adjuvant trastuzumab after chemotherapy for patients with HiREive early breast cancer significantly improves

longterm diseasdree survival, compared with observation. 2 years of trastuzumab had no additional benefit.

PiccartG

ebhart, NEJM 2005

FYR %

YR @ 5SIGK

Events observed (recurrence, contralateral BCaahcers, death) showed HR (vs. Obs group) 0.54 Trastuzumab (SS).

28 SFNJ mm, 5C{

2F¥ yom: 2F

¢ N} &addzl dzYl 6 @

Severe Cardiotoxicity in 0.5% patients with trastuzumab.

NAC pCR Dutch TRAIN

Hwlb X My

| 1. 5-FU, Epi, Cyclp o

AKA it is OK to remmve Epirubicin.

-8l HERR-ibredsSCal ALL TO RECEIVE NAC.
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Chemo: Sluorouracil (500 mg/m2), epirubicin (90 mg/m2), and cyclophosphamide (500 mg/m2) every 3 weeks for thretoliyaled by paclitaxel (80
mg/m2 on days 1 and 8) and carboplatin (AUC 6 mg/mL per min on day 1 or optionally, as per hospital preference, AUCe& mgiroh gays 1 and 8)
every 3 weeks for six cycles, or to receive nine cycles of paclitaxel angledirbat the same dose and schedule as in the anthracycline group.
Trastuzumab (6 mg/kg, loading dose 8 mg/kg) and pertuzumab (420 mg, loading dose 840 mg) concurrently with all chemytlesrapy c

1°pCR in breast and axilla (ypT0/is ypNO) in thenitiom-to-treat population.

Van Ramshorst, Lancet 2018.
pCR 67% in the anthracycline group vs. 68% in theamtimracycline group (p=0-95).
Serious adverse events 28% vs. 22%.
O02YY2y x cDW: yiRiddi NPESy i é ORpaipiiiikneyrodathy30%yvs31%). All NS.
»Grade 3 febrile neutropenid0%vs 1% (p<0-0001).
Interpretation In view of the high proportion of pathological complete responses recorded in both groupsafatthhat febrile neutropenia
was more frequenin the anthracycline group, omitting anthracyclines from neoadjuvant treatment regimens might be a preferred approach in
the presence of dual HER2 blockade in patients with early {gB&t@ve breast cancer. Loxigrm follow-up is required to confirm these

azai

epresults.
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ABC(Three)Trials
PurposeDocetaxel and cyclophosphamide (TC) was superior to doxorubicin and cyclophosphamide (AC) in a trial in early brebisiveaveeractivity
of TC relative to AC regimens with a taxane (TaxAC) is unknown.
Methods. 2125 patientsn a series of three adjawt trials, womers w [y [TC far®ix cycles (TG®&). standard TaxAC regim¢n
US Oncology Research (USOR)@®Bcompared TC6 with docetaxel, doxorubicin, and cyclophosphamide (TAC6).
NSABMB-46-1/USOR 07132 compared TC6, TAC6, or TC6 plus bevacizumab.
NSABP B9 compared TC6 with several standard AC and taxane combination regimen
Before any analysis of individual trials, a joint efficacy analysis v§.T@XAC regimens was planned, with invasive diséasesurvival (IDFS) 48
Did NOT includ&C6+ bevacizumab on NSABRIBI/USOR 07132

Blum, JCO 2016 3.3 Years MediaRU

There were 334 IDFS events, and the HR fov§J@xAC was 1.202 (95%3$) which triggered early reporting for futility.

4-year IDFS 88.296.90.7% (P = .04).

Tests for treatment interaction by protocol, hormone receptor status, and nsi@ddlis were negative.

ConclusionThe TaxAC regimens improved IDFS in patients withrisgfhuman epidermal growth factor receptogriegative breast cancer
compared with the TC6 regimen.

Timingand Doseof chemo?

SECRAB UKial Concurrent OLD ChemBRT?

Hwlibh HHGpT LI GASyGa éAGK SENI& adl3IsS AydlairigsS [plNSyrickrahouORTY D Sejdentid RT|., / aC |y
Synchronous radiotherapy was administered between cycles two and three for CMF or five andsiirtmyclineCMF(45%)

Sequential radiotherapy was delivered on chemotherapy completion.

wkRA2GKSNI Ll aOKSRdzZ Sa Ay Ot dzZRSR nn DeékmpC 2@SN) 6KNBS $SS14azZ yR pn Dex
NOTE: This trial was running in parallel with START trials from 199840

Fernando, Radiother Oncol 2019

10-year LRR 4.6% and 7.1% (SS, p = 0.0ll2¢re was no significant difference in OS or DFS.

In a planned sulgroup analysis of anthracyclirf®MF, the 16/ear LRR 3.5% vs. 6.7% (HR0.48 95% Qn0i2g y T LI I' ndamy 0 @
Moderate/severe skin reactions 24% vs. 15% (p<0.0001).

There were no significant differences in late adverse effapt fromted | yIASOGF&AAl 6LI I ndnood

Interpretation Synchronous chemmdiotherapy significantly improved local recurrence rates. This was delivered with an acceptable increase in acute
toxicity. The greatest benefit of synchronous cheradiation was in patients treéad with anthracyclineCMF.

Important Q: How does this translatéo modern dosedenseand taxanecontaining regimens?

Chemotherapy sequence

/ ¢ RMyswv¢ Th / ¢
Harvard (Bellon 2005)RTC 244 pts s/p BCS with substantial risk for distant mets to receive 12Qiebk$ore or after RT. F/U isyidars.
No SS differences between either anmcluding time to first event, distant mets, or death.
Recht 1996nitially showed that at 5ears, neoadjuvant CT is better than adjuvant CT in recurrence free survival (33 vs 31%, p=0.17)
survival without distant recurrence (36% vs 25%, p=0.05), and OS (81% vs 73%, p=0.11).
Conclusioninitially for distant mets,CT first idetter than RTirst. This did not hold up in the updated Bellon paper.

SequentiaCT Iy wg Concurrent CRT

ARCOSEIN French T(i&bledano 2007)RTC 19916 women stagell s/pBCS. About 50% patients (those who were post/peri menopausal

women with ER and or PR + tumors had 20mg daily tamoxifen) received hormonal therapy. Adjuvant CT began within 6 wgeis GfTsur

was mitoxantrone, 85U, cyclophosphamide on day 1 and repédateery 3 weeks for 6 total courses. In the concurrent arm, Rt was started on

the first day of CTResults No difference in DFS (80%), LRFS (95%), DMFS (85%), or OS (90%). In node + subgroup, 5 year LRFS concurrent 9

sequential 91% (p = 0.02).
(Toledano 2007)Cosmesis and satisfactiéollow-up paper Overall satisfaction with cosmesis was not statistically different
0Si6SSy (KS (g2 IN¥a 6AGK FLIINBEAYFGSte dur sAGK G dsS8F ad 2
were geater after the concurrent arm (29% vs 14%, p = 0.0015). However, physician assessment of overall cosmesis suggested that
concurrent led to less satisfactory results (60% vs 85%, p = 0.001).

ConclusionOnly in Node + patients is concurrent bettelowever, concurrent possibly casseworse cosmesis.

Sequential vs alternating CT.
NCI Milan Bonadonna 1998 w¢/ 2F nno LI GASYyd&a 6AGK %o bbX ! NY m aSljdsSydal ¢
Adriamycin x1 for a total of 12 cysle F/U 10 yearfesults Benefit of sequential regimen was evident in all patient subgroups. RFS 42% vs
28% (p=0.002), OS 58% vs 44% (p=0.002)clusionPossible reasonfaK A & A a GKIF G / ¢ YRI&a $¢S GAdNeGySay |

Dose of chemotherapyDose Dense!)

Petrelli, Breast Cancer Res Treat. 2@Md&sedense chemotherapy.

Metaanalysis.A total of 8 phase Ill trials encompassing 17,188 randomized patients met the inclusion criteria.

DD/ ¢ m h{Y I w n®dwpddIdp F hEHR O DH% ¢IRIIL P C.0001 vs. than those on the conventional schedule.

{{ m h{ 2-unGNHROB, P:=\.002), but not in those witkpESttive BC (HR 0.93, 95 % CI L&5; P = 0.25).

DDCT leads to better OS and DFS, paityiin women with ERearly BC. These results suggest that the DD strategy should be the standard care offeyed

to highrisk ERBC patients. i



TNBC

SYSUGQO1 Chinesel! R2 / KSY2 T 5 alAyiaSyty0S - St2RIF T2NJ m &SI NK
Hwib nno ¢b./ SENIe& aidl3asS KI@gAy3a 02 YL¥1SCaEeR50mi/mByDRLIyeaR 2.10852 dz8 y i OKSY2 (K¢
Avg Age 46, T1/T2 stage, 93.1%; nodegative, 61.8%

Wang, JAMA 2020. Followup of 61 months.

5-year DFS 82.8% vs.73.0%6 ( @ 5 o U Bbyear Distant DFS 85.8% vs 75.8% ( ®n H 0

5-year 0S85.5% vs 81.3% (NS), and the estimatg@&r locoregional recurreneleee survival was 85.0% vs 80.8% (HR for risk of locoregional
recurrence or death, 0.72 [95% CI, GXG3];PI' & mendodt comiion capecitabirelated adverse event was hasidot syndrome (45.2%),
with 7.7% of patients experiencing a grade 3 event.

Conclusions and Relevancémong women with earbgtage triplenegative breast cancer who received standard adjuvant treattmow-dose
capecitabine maintenance therapy for 1 year, compared with observation, resulted in significantly imprpeaddiseasdree survival.

GEICAM/20031_CIBOMA/20041 .

HwIB67 TNBCN+orl A G K % MOY 6k LINA 2 NI | gfritkedbyO p1@ape py280bs [y Rk 2 NJ G F EF y$§ OK
Median age was 49 years, 55.9% were lymph node negative, 73.9% had a basal phenotype, and 67.5% received previousemniusdgolanes.
1°DFsS.

Lluch,JCO 2020. 7 year FU

DFS was not changed HR 0.82R8planned subgroup analysis, nonbasal patients seemed to derive benefit from the addition of capecitabine
with a DFS HR of 0.53 versus 0.94 in those with basal phenotype (interaction test P = .0694) and an HR for overdlOsd@sixagkas 1.23 in
basal plenotype (interaction test P = .0052). Tolerance of capecitabine was as expected, with 75.2% of patients completing & planne
cycles.

Conclusion: This study failed to show a statistically significant increase in DFS by adding extended capecitabitsgdakemotherapy in
patients with early TNBC. In a preplanned subset analysis, patients with nonbasal phenotype seemed to obtain benefiaitidbioap

although this will require additional validation.

CreateX

H w M910patients withTNBARESIDUAL CANCHERr NAQanthracycline, taxane, or botfipstandard postsurgical treatment either wittL. Cape | 2.
Obs |.

1° DFSPostsurgical radiotherapy could be given (73%) before or after randomization and could be concomitant with posésutgacale therapy.
TERMINATED EARLY DUE TO END POINT MEETING

Masuda, NEJM 2017.

Overall 5-year DFS4.1% vs. 67.69=0.01). 0S89.2% vs. 83.6P=0.01).

TNBC  5-year DF$9.8%vs.56.1% (SS) 0S78.8%vs.70.3% (SS)

The handfoot syndrome, the most common adverse reaction to capecitabine, occurred in 73.4% of the patients in the capecitabine group.
CONCLUSIONS

After standard neoadjuvant chemotherapy containing anthracycline, taxane, or both, the addition of adjuvant capecitalsipg Wes safe

and effective in prolonging diseaée=e survival and overall survival among patients with HE&fative breast cancevho had residual

invasive disease on pathological testing. (Funded by the Advanced Clinical Research Organization and the Japan BiRase&ahoBroup;

NOTE: Most do RT first then Xeloda.

CBCSGO010hinese Upfront Surgery R R R
1 w 636 TNB®avingupfront surgenyj 1. Capeb 52 OSG I EStf E 00 TIhtakdadd$es O OQIADH / BOE2 @aLwD 582082
The primary end point was diseafee survival (DFS).

Li, JCO 2020 67 month FU

5-year DFS 86.3%80.4%(P=.044). 5-year 093.3%v 90.7%(NS)

h@SNI £t ododm: 2F LI GASyida KFER OF LISOAGI-octsydiroRe2 84S NBRdAzOGA2yas |y
Gx Neutropenia 45.8%vs.41.0%) and febrile neutropenia (16.8%16.0%).

CONCLUSICBhpecitabine when added to 3 cycles of dagel followed by 3 cycles of ad3ug anthracycline combination containing

capecitabine instead of fluorouracil significantly improved DFS in TNBC without new safety concerns.
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Other Studies:
https://cancerres.aacrjournals.org/content/80/24/5427
METAANALYSIS of pCR

A EFS Curves by pCR outcome B 0s curves by pCR outcome
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TNBC https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2773097

T1NO Does RT or Cherhelp? YE®oth do!

Table 3. Adjusted Hazard Ratio for OS and BCSS Associated With Adjuvant Therapies After Different Surgical Procedures in Patients
With Different Cancer Stages and Ages

BCS Other”
Chemotherapy Radiotherapy Chemotherapy Radiotherapy
Characteristic AHR (95% Cl) P Value AHR (95% CI) PValue AHR (95% Cl) P Value AHR (95% Cl) P Value
Age
<70
0s 0.574(0.400-0.824)  .003 0.977(0.673-1.417) .9 0.610(0.395-0.941) .03 2.514(1.408-4.490)  .002
BCSS 0.812(0.512-1.287) .38 1.023(0.651-1.608) .92 0.835(0.493-1.413) .50 3.149(1.708-5.805)  <.001
z70
0s 0.464 (0.305-0.704)  <.001 0.507 (0.349-0.736)  <.001 0.506 (0.268-0.954) .04 1.324(0.406-4.320) .64
BCSS 1.252(0.665-2.358) .49 0.478 (0.251-0.913) .03 0.940(0.435-2.030) .87 1.336(0.309-5.774) .70
Stage
Tlab
0s 0.533(0.290-0.980) .04 0.446 (0.254-0.782)  .005 1.159(0.609-2.208) .65 2.267(0.980-5.243) .06
BCSS 1.367 (0.565-3.307) 49 0.469 (0.191-1.148) .10 1.454 (0.661-3.200) L 2.786 (1.098-7.070) .03
Tlc
0s 0.564 (0.419-0.760)  <.001 0.812 (0.606-1.088) .16 0.416(0.273-0.634)  <.001 2.240(1.153-4.350) .02
BCSS 0.821(0.541-1.245) .35 0.915(0.613-1.366) .66 0.579(0.338-0.990) .04 2.916(1.432-5.938)  .003

Abbreviations: AHR, adjusted hazard ratio; BCS, breast-conserving surgery; BCSS, breast

cancer-specific survival; OS, overall survival.

NOMOGRAM TNB@r survival

https://pubmed.nchi.nim.nih.gov/30210925/

@ Other included patients receiving simple mastectomy, radical mastectomy, or other
surgical procedures.
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Adjuvant Hormonal Therapy

Hormonal Therapy:

o LG A& 1y2sy (GKIG p REIESEASTNEOVAREYOHY OJ 6 GFACTEY RNc& 354,6998)2 GSNI £ f VY
o  Tamoxifen (blocks Estrogen receptor) reduces disease recurrence and incidence of contralateral breast cancer by aboun&@&titsrizy
28% in ER+ tumors
0  63% have adversdfects and 2340% patients discontinue it
o [2y3 GSNXY (GFY2EATSY A& | 8420A1GSR 6A0GK m NR&]l F2NJ Kepebrovastulad KS &
events and DVT
o  Tamoxifen beyond 5 years is under consideration (newrabtt).

Aromatase inhibitors

o 3rd generation aromatase inhibitors (Als): anastrazole, letrozole and exemestane
A Prevent estrogen synthesis by inhibiting the aromatase enzyme which convert androgens into estrogen.
A Detrimental effects on bone density

o  Nonsteoidal Als include: Arimidex/anastrazole and Femara/Letrozole

o  Steroidal Al: Exemestane

EBCTCG, Lancet 2015.

walb omMXIpun LRaGYSy2Ll dzalt 9wb p p @SFENA !'L p p @SFENBR ¢FY po
10-yearBCaM12-1% vs 14-2{5S).

INTERPRETATION:

Aromatase inhibitors reduceecurrence rates by about 30% (proportionately) compared with tamoxifen while treatments differ, but not thereafter.
5 years of an aromatase inhibitor reducesyiar breast cancer mortality rates by about 15% compared with 5 years of tamoxifen, hertmauby a
40% (proportionately) compared with no endocrine treatment.

NSABP 84 (Fisher 1996)RTC in 1982 in node negative, ER + women with breast c@pcairgery (mastectomy dumpectomy) double

blinded randomized to Tam (5 yeda8mg BIDvs. placebo. Patients who were disease free (and previously were on tamoxifen for 5 years)
werereNI YR2YAT SR FFGSNI p &SENB F2NJ I y20KSNIp &@SIENE 2F ¢lY @ga LI I OS
ipsilateral, contralateral, ahdistant failure.

ConclusioN ¢ Y m 5C{ YR h{ I ydsisuShe & yicdditiorialbénditif® N5 year BrSokifsid

1-5 years (¥ randomize) DFS DDFS (O] 5-10 years (® randomize) DFS DDFS oS
Placebo 57% 67% 76% Placebo (previously Tam). 92% 96% 96%

Tam 69% 76% 80% Tam (continued Tam). 86% 90% 94%

P < 0.0001 <0.0001 0.02 B 0.003 0.01 0.08 (NS)

NSABP B1 (Fisher, 2002, Fisher 200RTC 1009 pNO s/p lumpectomy wongei i K (i dzY 2 N&EH1bpothn ERPR &, ¢amdomized to

TAM (n = 336), XRT and placebo (n = 336), or XRT and TAM (N =2387). 8Bl Tk dzZ Gl Y2ZEATSY YR w¢ AYRSLISY

RT+TAM 3%. But effect of TAM on IBTR had disappeareec®af14 NJ F k dz 6 (i K 2 ttzhteralbleadt Da G At £ @ O2y

Did not find that tumor size correlates directly with recurrence rates. In fact, IBTRs were somewhat more frequent in vinonhesd wmaller

LINAR Yl NBE {Gdzy2NBRS AST GK2a$S 2F X p YYI (GKIy Ay 62YSy 6K2 KIFIR I NH
Conclusionlnwomenwithtun2 N& X M OYXZ L. ¢w 200dz2NE ¢A 0K SyandieingRNEBGadtss e | F
tumor ER status, and TAM plus XRT when tumors are ER positive.

14- year follow-up LR free survival DFS (ns) OS (ns)
Tam 80.5 61.5 82.2
RT 89.2 60.6 82.1
Tam + RT 89.9 56 77.8
POoStmenopausal Women; ATAC: Arimidex, Tamoxifen Alone or in Combinati@902. RTC of 9366 pestenopausal womes/p surgenyfor a
s/p, Surgery, XRT, Chemo total adjuvanttreatment of 5 yearsTX began average®months after diagnosisnd could be combined with RT. Early
- NBadzZ §a aK2gSR GKIdG FylraaNBT2fS 002YLI NBR (2 ¢k Yo @ O2
| Gdzy2NRS @ SYyR2YSGNRFE OFLyOSNE @ OFIAylt weiosSRAYI FyR R

£ 20| — Anastrozole (A)
~--- Tamoxifen (T)
Combination (C)

b
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1
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1

Jci|
S Elacebor

P p=0-008 (A/T)

AnasTant thromo 2 SYo 2t A O SrauScyldske®tal disotlersigmy fractures.DFS at 3 years, was better for anastrazole
compared to either tamoxifen or combitian (SS, p = 0.013, p = 0.006éh difference in annual recurrence rates in the
" first year, but the secondnd third year, anastrozole alone was better than either dnesubgroup analysis for time to
recurrence anastrozole trended better for ALL subgroups EXCEPT hormone/Estrogen negative cancer and patients with
previous chemotherapy. Anastrozole was®8erF 2 NJ LI} G A Sy Ga gAGK K2N¥2ySkSadNep3s
= hysterectomy,;+ hormone replacement therapy, conservative surgent (nastectomy), + RT, no previous cherover
o BMI, and negative nodal statuhe Combination Arm was soon stopped.

p=0-5 (C/T) ATAC 20055 year F/U. End points that favor anastrozole: DFS, TTR, TTDR, Contralateral BCa. Note

Proportion with recurrence

T
0 6 12

‘ . oo GKFG h{Z ¢¢./ I RSIGK y2 {{ po
18 24 30 36 42

Time to event (months) ATAC 2008 year F/U. For HR+ patieS HR favored anastrozole 0.85 (p = 0.003), as did TTR
Figure 3: Probability of recurrence in the intention-to-treat noTC 6 LI |-' nonnanamL s ¢c¢e5w N CDy n ONPAHHD [iopulaty'bﬁt 62 y

population

with recurrencerb 2 S NJ GAYS p79%E NEnMHOE200FYB ¢ D2 pnn dys
in CV morbidity or mortality between anastrozole and tamoxifen atmisrestingly, fractures were
m 6KAES 2y C¢EX odzi NIiGSa 6SNB yz2 RA??SNJ“S)/(JOOQ¥
NOTEThis study did not test sequential treatmearid they cannot recommend changing tamoxiferanastraole. <

a



SOFT (Suppression of Ovarian Function)
H w Mg066 | 1. 5 years of tamoxifen |

| 2. tamoxifen + ovarian suppression |
| 3. exemestane plus ovarian suppression|.
1°0NY H 1 5C{®

Ovarian suppression: bilat oophorectonoyarian RTor triptorelin

TEXTH wIlbh | 1. PO exemestane |

| 2. PO tamoxifen + Trelstar Depot |

Triptorelin (Trelsta) = GnRH Agonist

Eligibility: premenopausal status, operable breast cancer, and tumor tpatgsed estrogen or progesterone receptors in at least 10% of the cells. Total mastectomy
with subsequent optional radiotherapy or breasmserving surgery with subsequent radiotherapy. Either axillary dissection or a seatladdiopsy was required.

Pagani, NEJM 2014

Combined SOFT and TEXT. Exemestane (Al) + Ovarian Suppress vs. Tamoxifen + Ovarian Suppress.

5-year DF91.1%vs.87.3%(HR0.72;SS) 5-year FFBC82.8%vs.88.8%(HR0.66;SS) OS NS.

Selected adverse events of grade 3 or 4 weymrted for 30.66 vs29.4%(NS).

CONCLUSIONS:

In premenopausal women with hormosreceptorpositive early breast cancer, adjuvant treatment with exemestane plus ovarian suppression, as
compared with tamoxifen plus ovarian suppression, significantly redicecurrence.

Francis, NEJM 281

LONG TERM UPDAB-year.

When theSOFT and TEXT trials were presented in 2014, the conclusions were that ovarian function suppression was good, espe@aligstathe,
and oncologists should go and do it/east in higherrisk patients.

Tam vs. Tam+Ovarian Suppressiorexemestane + ovarian Suppression.

8-year OS 98.8% 97.9% 97.7% 8-year DFS | 87.4% | 90.6% | 92.5% |.

The benefit of adding ovarian function suppression to tamoxifen in this papolat a 2.1% reduction iny&ar distant events (to 17.9% from 20.0%, HR =
0.84) and a 4.3% reduction in deaths (to 10.6% from 14.9%, HR = 0.59). Using exemestane plus ovarian function suppesisierddithnt events
compared with tamoxifen (to 15%, HR = 0.74), but the reduction in deaths of 2.1% was smaller (HR = 0.79).

NOTEHER2HR DFS for adding ovarian function suppression is 0.41 for women withpd&ifRz cancers, but only 0.83 for those with HERGative
cancers (the 95%onfidence limit for the latter overlaps 1.0).

ATLAS (Adjuvant Tamoxifen: Longer Against Shorter)

Hwlb MHZy dn SINI& o0NBIl a-rtadxifetBeNIanhdbniizedsd| 2corriertadioBiénd Ryeqis2. Stop nowat 5 yeard. We report
effects on breast cancer outcomes among the 6846 women withdsRive disease, and siddfects among all women (with positive, negative, or unknown ER
status). Longerm follow-up still continues. This study is registered, number ISRCTN19%5263

Davies, Lancet 2013.

10-yearLR18% vs20.7% f=0-002)BCM9.7% vs. 11.6%%0-01), andDS81.4% vs. 79%€0-01).

Reductions in adverse breast cancer outcormdess extremebefore than afteryear 10

If ER, no effect. If ER indeterminate, some effect.

RRs were as follows: pulmonary embolus 183)6troke 1:06NS) ischaemic heart disease 0-B5)and endometrial cancer 1-78$.

The cumulative risk of endometrial cancer during yeasi5vas3-1% (mortality 0-4%) for women allocated to continue versus 1-6% (mortality 0-2%) for
controls (absolute mortality increase 0-2%).

Interpretation For women with EfRositive disease, continuing tamoxifen to 10 years rather than stopping at 5 years psoalfiseher reduction in
recurrence and mortality, particularly after year 10. These results, taken together with results from previous trialarsf & y@moxifen treatment versus
none, suggest that 10 years of tamoxifen treatment can approximatelyehmabast cancer mortality during the second decade after diagnosis.

AnyER status ER-positive

Continue Stop Continue Stop
tamoxifento  tamoxifen tamoxifento  tamoxifen
10 years atSyears 10years at 5 years
(n=6454) (n=6440) (n=3428) (n=3418)

Status at diagnosis
ER status
ER-pasitive
ER-negative
ER-unknown
Age, years
<45 (median 40)
45-54 (median 49)
55-69 (median 61)
=70 (median 73)
Nodal status
Node-negative
N1-3
N4 or mare
Unknown
Tumour diameter
1-20 mm
21-50 mm
=50 mm

Unknown

3428 (53%) 3418 (53%)
625 (10%) 623 (10%)
2401 (37%) 2399 (37%)

1246 (19%) 1236 (19%) 640 (19%) 630 (18%)
2070 (32%) 2076 (32%) 1090 (32%) 1099 (32%)
2557 (40%) 2567 (40%) 1373 (40%) 1357 (40%)
581 (9%) 561(9%) 325(9%) 332 (10%)
3360 (52%) 3354 (52%) 1832 (53%) 1845 (54%)
1667 (26%) 1621 (25%) 938 (27%) 893 (26%)
968 (15%) 965 (15%) 536 (16%) 534 (16%)
459 (7%) 500 (8%) 122 (4%) 146 (4%)
2462 (38%) 2463 (38%) 1660 (48%) 1620 (47%)
2749 (43%) 2727 (42%) 1309 (38%) 1328 (39%) g
620 (10%) 628 (10%) 251 (7%) 252 (7%) o
( ( {

) %
623 (10%) 622 (10%) 208 (6%) 218 (6%)
















































































































































