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Overview:

Epidemiology:
0  Globally, most commonancer in women: 1.67 million new cancer cases diagnosed in 2012 (25% of all cancers).
o 5" cause of death from cancer overall (522,000 deaths).
A Most frequent cause of cancer death in women in less developed regions (324,000 deaths, 14.3% of total).
A 2most common cause of cancer death in more developed regions (198,000 deaths, 15.4%) after lung cancer.
1  Main cause of death in women ages 20 to 59 years.
T '{ LISNI&SINIF umoninnn OFaSazr B nnInnn RSIFGKa®
A Incidence rates vary neargur-fold across the world regions (27/100k Mid. Africa and EAsia to 96 in \WEurops.
1  Thisis due to risk factor modifications (diet fat intake, age of menarche, age of first birth, # pregnancies, etc.)
T b2GSY AYyOARSYyOS NIGSa o modd (2 Hnnt o6& Mdy 22 k &SI N®
0o  Why? 1. Discontinuation of hormone replacement therapy (HRT). 2ifldosasing mammography rates.

Risk Factors:
o Nonmodifiable:
A Age(overallmostimportanty . ANIK (2 od om Ay Hno 62YSyoz nn (2 pd 6m Ay
1 A woman has 12% absolute risk of developing BCa over 80 year lifetime (1 in 8).
Female gender (F: M = >100:1)
Race: Whit€Dx 122 in 100,00@nd African AmericanéDx 117 in 100,000)
1  Butthe latter presents with more regional or advanced diseé#&% black vs 35% white) a#tl% higher breast cancer
specific mortality rate (32 in 100,000 black women vs 22 in 100,000 white women).
A BRCAVECAREtudy(SEER Registry):
1 Cumulative 16year breastCArisk: BRCAL carrier: 20% BRCAZ2 carrier: 16% BRCA1 or BRCAZ2 carrier:cE8fieMN6Po
A OtherHistory?
1 Personal historytHaving DCIS in 1 breast = higher risk of developing it in the other.
0 2010 study (using SEER) 340,000 women WithLl T Ay OARSY OS Ay @l &aA @SupO2y i N
7.5 years.
1  Family Historym, H E | Prelatiejn$ Rdf B affectedlCrelatives (if Dxed <30 yoms M {bp @D).
1  Medical History aH a lpn the association between meningioma and breast cancer found neaifiyild @igher odds of
breast cancer in femalpatients with meningioma compared with the general female population

> >

o Modifiable:
A Weight Obesity does increase mortality and morbidity, but association with BCa and BMI is also dependent on menopausal status.
1 PostmenopausalDirect correlatiorbetween BMI and weigtt.
0 2000 analysis 7 cohort studies: Women BMI >33 vs BMI <21 (relative BCa risk [RR] 1.27, 95266).1.03
T Premenopausalinverse correlatiorbetween BMI and weight.
o {lFYS &iGdzRe& LINBYSy 2 Llledsdikelfto devalap brgastmandeSvblBMI m2E;?
1  Retrospectivestudy suggests obesity is a risk factor for developing advanced breast cancer following a negative
mammogram (McCarthy, Cancer 2021).
A Alcohol (directly correlate with amount of drinking).
A Smoking.
A Hormonal Exposure:
1  Reproductive Factors that, NJINdlliparity, early menarche, late menopause, late agbidth,® use of OCP and
androgens.
1  Inutero exposure to diethylstilbestrol (DES)

Anatomy:
- Superior margin 3 rib). Inferior (67" rib). Medial (Lateral edge sternum). Lateral (anterior axillar fold).
o0  LymphaticsPrimary drainage is to axillary, Internal mammary, and SVC nodes.
A Level k lateral to pectoralis minor. Leveldideep to pec minor. Level §imedial.
A Internal mammary nodes are@cm lateral to midline and-2 cm deep. First three intercostal spaces are most likely to be involved.
7 w2idGSNRa [b FINB tS@St LL AyiSNLISOG2NIt [bao
A Lateral primary and negative axilla, 5% risk IM involvemelfiedial lesion, neg axilla 106%. Lat, + axilla 25% Med, + axilla 50%.

Tumor Size T1 mic <lcm 1-2cm 2-3cm >3cm
Risk of axillary LN + 5-10% < 15% 25% 35% 45%

L http://globocan.iarc.fr/Pages/fact_sheets_cancer.aspx

2Kohler BA, Ward E, McCarthy BJ, et al. Annual report to the nation on the status of cancetQ@®/featuring tumors of the brain and other nervous system. J

Natl Cancer Inst 2011; 103:714.

3 http://www.uptodate.com/contents/brcatand-brca2prevalenceandrisksfor-breastand-ovariancancer?source=see_link

4 https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2806182

5van den Brandt PA, Spiegelman D, Yaun SS Raaed analysis of prospective cohort studies on height, weight, and breast cancer risk. Am J Epidemiol 2000;
152:514.

6 Colditz GA, Rosner B. Cumulative risk of breast cancer to age 70 years according to risk factor status: data from tHealtirStsty. Am J Epidemiol 2000; N
152:950. o



Screening/Imaging:

- NCCNRECOMMENDATIOI®6823
o  Normal Category, Start 40 yo with yearly mammogramtomo.
0 High riskRisk > 20%)
A PrevioughoracicRT at younger ageStart 8 years after RT
1  Yearly Mammogranfno earlier thar25yo)
1  Yearly MRI (no earlier thatb yo)
1  If cannot do MRI, then yearly US is added.
A Family History of Breast @/Starts 10 years earlier than earliest breast cancer
1  Yearly Mammogram (no earlier th&® yo)
1  Yearly MRI (no earlier thatb yo)

BFRADS category 0 1 2 3 4 5 6

Probably Benign
Negative Benign Short term f/Ju manm at 6mo
then q6/12 mos for 42 yrs.

Incomplete
assessment

Suspicious | my { dza LJj Known

Risk of axillary LN 1 Biopsy Biopsy Malignancy

o  Annual screening using MRI is recommended by American Cancer Society for women who:
A BRCA 1/2, P53, PTEN mutatiofselative 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

Magnificationfor calcifications

MLO requires pec muscle to rAleast to ensure all breast tissue is captured.

> >

o  Digital BreasfomosynthesigDBT)

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 OASs
Helps distinguish skin lesions from breast lesions

Images look similar to a CT segtou can scroll through images of the breast

> >

> >

Pec muscle to mid-breast to ensure max breast tissue

2D DBT

Mammography

DBT ML

X-rays X-rays

i/

BreasteLesion Breast Q Lesion

Detector Detector

- Note: Among women with extremely dense breasts and at high risk of breast cancer, screening with DBT compared with digital npawyhmagra
associated with a lower risk of advanced breast cag€erlikowske, JAMA 2022

7 https:/[jamanetwork.com/journals/jama/fullarticle/2793253
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o] MRI Breast
A Used for selected patients 8o clear consensusn how to select patients.
1 Difficult to detect lesions on mammo or tonule to dense breasts, ILC,incongruentbiopsyvs. area of abnormality
seen on imaging,oung ageand highconcernfor another primary
A Concernsclaustrophobic patients, falgeositive ratestiming required for premenopausal womeingreasedcostof imaging /
insurancecoverage
0 PET/CT
A PET can identify metastatic lesions more easily than conventional imagdiisgcan impact treatment decisions.
1 A Canadian TriaDgyesJC®023 showsthat 6§ 6 SSy 5SOSYO6 SNJ Hnmc | ywRolelbddWNBET H 1 H ¢
CTvs.conventional staging Forty-three (23%) PETT were upstaged to stage IV compared with 21 (11%) conventional
staged patients (absolute difference, 12.3% [95% ClI, 3.9 to 19.9]; P =.002). Consequently, treatment was changed in 35
(81.3%) of 43 upstaged RET patients and 20 (%) of the 21 upstaged conventional patients. Subsequently, 149
(81%) patients in the PEJT group received conmt@d modality treatment versus 165 (89.2%) patients in the
conventional staging group (absolute difference, 8.2% [95% ClI, 0.1 to 15.4]; P = .03).
A Alarge prospective series so far demonstrates the clinical validity of [LBPFFE® determine tumor ER statusnietastaticBG
(MBC)din view of the high diagnostic accuracy of qualitatively assessed wbdle [18F]FEBET, this noninvasive imaging modality
can be considered a valid alternative to a biopsy of a metastasis to determine ER status in ne®lg MBCl y DSSt = W/ h

Important Trials

DENSE Trial Dense Breast MRI Study

Hwih nnZoto 62YSy 06S8S06SSy (KS | Héhdebreadt tispue onlmgrimographye S M® awli KpSHOPNB Y Sh &l
The groups were assigned in a 1:4 ratio, with 8061 in theiMRéation group and 32,312 in the mammograpbigly group.

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

Bakker, NEJM 2019.

2-yearintervalcancer rate was 2.5 per 1000 screenimgs.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 who did not 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% Cl, 14.2 to 21.2) for recall for additional testing=@6d3% (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
CONCLUSIONSe 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 dusyeguas2reening period.

Al-powered DetectionAbstract(McKinney Nature, 2020) Screening mammography from US and UK institutions.

UK test included two radiologists reading screenirggmmosfrom nearly 26,000 women. US test single radiologist from 3000 women.

Al vs. human readers abis false positives of 5.7% and 1.2% (USA andiUt§)se negatives 9.4% and 2.7%.

In an independent study of six radiologists, the Al system outperformed all of the human readers: the area under theapesitiag characteristic
curve (AUEROC) for the Al system was greater than the R@OT for the average radiologist by an absotoéegin of 11.5%0nsimulation in which the
Al system participated in the doubteading process used in the UKfound Al system maintained neinferior performance an the workload of the
second reader by 88%.

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, 206 IBC, 275 noncompliant, 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).
Conclusiongnterval cancers were highly prevalent in women participating in population screening, represented a worse biology, amaizbad far
breast cancer death more thanf8ld that for SBC.

UK Age Trial

HwWib McnZdgHm #2YSyYy L Jérlyongmmogram 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 yéansigf {8IR 0-98
[0-791-22]; p=0-86).
Interpretation Yearly mammography before age 50 years, commencing at age 40 or 41 years, was associated with a relative reduction in breas
cancer mortality, which was attenuated after 10 years, although the absolute reduction remained constant. Reducing thgddmérfor
screening from 50 to 40 years could potentially reduce breast cancer mortality.
b



Pathology

Invasive ductal carcinoma (IDCA) 76%caes 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, otherwisewitt call IDC with mucinous features.

Size, Grade, LVI, Association of DCIS (EIC)
Lymph nodes (ECE); SLNB or ALND
Receptors (ER, PR, H2fHC and FISH amp)
Consider OncotypeDx

Margins:

O o0 o0ooo

In past, we favored margins of approximately >2mm
Large metanalysis for earlinvasivecancer and BCT performed
Negative margin optimizes local control (+ margin 2.4 X increase in LR)
HOWEVER, NO BENEFIT to wider margin
Regarding close margirsr re-excision, we now just look for no tumor on ink for IDC.
1 DOES NOAPPLY to 1. APBI, 2. DCIS, 3. patients treated with neoadjuvant chemotherapy.

D> > >

o  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 3-9.

o DClIhas5 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 lesionsaneuploidy, ER/P&& KA 3K LINEBf AFSNI GABS NI ST 20SNBELINB&A&AAZY
A Lowdgrade lesions: diploid, ER/PR + low proliferative rate, rare HER2 and oncogene mutations.
o] IDCA

A Well differentiated

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

A L[/! KF&d m FNBI|jdzSyOe 2F oAt GiISNIfAGE FyYR YdzZ GAOSYGNROAGE G
A Seen in older women and are larger and better differentiated tumors.
A
A

c
(47

As a rule, invasive lobular carcinomas arepB8ltive, with variant lesions showing occasional variable expression.
ht RSNJ aSNASE NBLRNI F LINR3Iy2a8Aa L[/ ! |- UCESDAHS wSOSy (i & dzR¢
1 However, variants of infiltrating lobular carcinoma exist, some of which have a poorer prognosis.
A ICLSnetastasize later and spread to unusual locations such as peritoneum, meninges, and the gastrointestinal tract.

8Li ClI, Uribe DJ, Daling MRnical characteristics of different histologic types of breast cancer. Br J Cancer 2005; 93:1046.
9Houssami, N Ann SurgOncol2014; 21; 71 Morrow M, NEJM 2012, 367: 79CO 2014 volume 32; 14

10 Cristofanilli M, Gonzale&ngulo A, Sneige N, et al. Invasive lobular carcinoma classic type: response to primary chemotherapy and survival c0ttoEvesol
2005; 23:41.

U Ferlicot S, Vincerbalomon A, Médioni J, et 8llide metastatic spreading in infiltrating lobular carcinoma of the breast.J Cancer 2004; 40:336.
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PRINCIPLES OF BIOMARKER TESTING
HER2 TESTING®:P

+* HER2 testing should be performed on all new primary or newly metastatic breast cancers using methodology outlined in the ASCO/CAP HER2 testing

guideline.?

+ A re-review of the pathology with consideration for repeat or consultative HER2 testing should be made if a Grade 1 (any histologic type), pure mucinous, pure
tubular, or pure cribriform carcinoma tests HER2-positive.?

+ After a negative HER2 test result on initial biopsy sample, consider retesting on subsequent surgical or other additional sample if the initial sample was
suboptimal (eg, minimal invasive cancer was present, cold ischemic time or fixation was suboptimal), testing error is expected, additional samples contain
higher grade morphologically distinct cancer from the biopsy, to rule out heterogeneity in a high grade cancer, or if it will otherwise aid in clinical decision-

making.?

HER2 testing

by validated
immunohistochemistry
(IHC) assay®®

HER2 testing by validated

dual-probe® ISH assay?:©

EERE

'

d -
Ll > HERZ() Must reflex test with ISH (if same specimen),
IHC 2+ > Equivocal result —|or order new test with IHC or dual probe ISH (if
new specimen available).
IHC 3+ > HER2 (+)

HER2-Negative:
* (Group 5) HER2/CEP17 ratio <2.0 AND average HER2 copy number <4.0 signals/cell

HERz-Negati\mf (Determined by concurrent IHC and ISH results):

* (Group 2) HER2/CEP17 ratio 22.0 AND average HER2 copy number <4.0 signals/cell and concurrent IHC 0-1+ or 2+

* (Group 3) HER2/CEP17 ratio <2.0 AND average HER2 copy number 26.0 signals/cell and concurrent IHC 0-1+

* (Group 4) HER2/CEP17 ratio <2.0 AND average HER2 copy number 24.0 and <6.0 signals/cell and concurrent IHC 0-1+ or 2+

HER2-Positive' (Determined by concurrent IHC and ISH results):

+ (Group 2) HER2/CEP17 ratio 22.0 AND average HER2 copy number <4.0 signals/cell and concurrent IHC 3+

+ (Group 3) HER2/CEP17 ratio <2.0 AND average HER2 copy number 26.0 signals/cell and concurrent IHC 2+ or 3+

« (Group 4) HER2/CEP17 ratio <2.0 AND average HER2 copy number 24.0 and <6.0 signals/cell and concurrent IHC 3+

HER2-Positive:

. (Group 1) HER2/CEP17 ratio 22.0 AND average HER2 copy number 2 4.0 signals/cell

PO



Metastatic Workup

[o]

O o0oooo

CBC

/at O0AyOtdzRS [C¢Qa YR Ft1FEAYS LK2aLKFGF&aso

CT chest/abdomen/pelvis & bone scadr PET/CT

Considediscusigfor 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 Odsdallyyi)Rrirto RY to ensure any suspicious nodes are covered

CEA,CA1S X

/!

H T ®MQAP CA 19 (pancreaXc cancer)
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Recent Trends
o  Surgery: 5/ear survival slightlincreases if surgeries are done at high volume centers vs. low volume cénters.

Geneticsand Testing
o0 Inherited genetic mutationsApproximately 10% of all breast cancer cases

A BRCAL (Chromosome 17BRCA fchromosome 18 LiFraumenti(p53),Cowden(PTEN).

1 By 70 yo, cumulative risk: BCaBRCA15% and BRCA2%%, vsOvCaBRCA 140% and BRCA2 18%.
¢l LbYY cn Tb pBSGlg H#un T Iy :Gviiradi/Peritoneal Ca.

1  Both BRCA increase contralateral breast cancers BRCA 1 > 2.

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

NOTE: For patients with CHEK2 mutations, the NCCN guidelines on genetic/familisaktégsessment recommend anngateening mammogram
and consideration for screening breast MRI. There is insufficient evidence for intervention to recommend risk reducingmgastesgnage based
on family history. There is no increased risk of ovarian cancer.

0 MUST TEST FOR BRCA 1 anth@dfnaybe 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/ breast cancer <50
1  >1 blood relative w/ovariasancer
1  >2relative with breast, prostate, or pancreatic cancer
Pancreatic cancer
increased risk population
Blood relatived®, 20, or P relative
Ashkenazi Jewish descent

> D> >

> B >

o  Pregnancy:
A Discuss future plans for 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, anyPk 45 yo, any Awith BCa and OvCa, or multiplé\&ith BCa.
A Prophylactic mastectomy nearly eliminates risk breast cancer.
A Prophylactic bilateral salping® 2 LK 2 NEOlG2Y& @ h@gkCltt [/} ym: YR @ ./} pm: ow

Older Model: Gail

@&KS DIFAf Y2RSt sla 2yS 2F (GKS AyAdGALt G22ta GKFG F Gk SyeadiBcansidess age dce, age ¢f 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 assessing 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

P8
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Gene expression.

A Molecular subtypes are approximated by receptor status: CUTOFF LOW/HIGH Ki67 10%
1 Luminal A: ER/PR +, Her2Neu Ki67 < 14
1 LuminalB: & ¢ NX LX S tof Ki67 > 14
T . L&kt fAESY G ¢ NRLX S
T Her2Neu +: ER/PRHer2Neu +.

o Her2Neu is a member of epidermal growth factor receptor (EGFR) family.
o Amplification usually = aggressiard negative prognostic indicator in mastectomy and BCT patients.

>

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 category (low vs int vs high risk) in terms of DMFS and OS and magnitude of
chemotherapy benefiin tamaxifen treated, ER+, Lipatients. Uses fixed specim&nno need onsite testing.

A Oncotype DX

Score Formula ESTROGEN

PROLIFERATION

k

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 INVASION
then the Proliferation Group Score is considered
equal to 6.5

Invasion (Cathepsin L2 + Stromelysin 3)/2

Group Score

Oncotype Dx trials®

Paik et al. 20042 Amorg ER+, pL\batients the 21 gene assay of the Tamoxifen alone arm of NASBRsEhighly 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 &
The range of possible recurrence scores was 0 to 100, derived by referenoalized 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 aydar distant recurrence rate. Highest benefit is in KR pt, uncertain benefit
in intermediate risk pt, and small to no benefit in |€RS pt.

13 http://www.ncbi.nim.nih.gov/pubmed/15591335
1 http://www.ncbi.nim.nih.gov/pubmed/16720680
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Oncotype in Node Negative, ERMSABP B4 and NSABP-B0 data)
RS was available for 895 tamoxifeeated patients (from both trials), 355 placel@ated patients (from BL4), and 424 chemotherapy plus tamoxifen
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 10year KaplarMeier estimate of LRR was 4% low RS (< 18), 7.2% intermediate 39, @&d 15.8% high RS (> 30).

In multivariate analysis)RSwas an independent significant predictor of LRR along ag#andtype of initial treatment.

CONCLUSIOBImilar tothe association between RS and risk for distant recurrence, a significant association exists between RS and risk for LRF
This information has biologic consequences and potential clinical implications relative to locoregional therapy decigaiienfemwith 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 = 895)

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 Axila 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 505 o 17 9 3 1 Treatment Group and  10-Year No. of
Abbreviations: NSABP, National Surgical Adjuvant Breast and Bowel Project; Recurrence Score Kaplan-Me\er Log-Hank Events/No.
; . Group Estimate (%) 95% Cl P at Risk
IBTR, ipsilateral breast tumor recurrence; XRT, radiation therapy.
Placebo
Low (< 18) 10.8 5.8% to 15.8% .022 19171
Intermediate (18-30) 20.0 9.9% to 30.0% 15/85
High (= 31} 18.4 9.5% t0 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%t06.3% < .001 24/473
Trials B-14 and B-20 Intermediate (18-30) 7.2 3.4% t0 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 to 0.65 .0002 el
Mastectomy v L + XRT 0.62 0.39100.99 047 ey (= dep e DORIDLS %I OEELA1S
Clinical tumor size (> 2 v = 2 cm) 0.98 06110159 933 :Feh'me kate {16-30) 27 dhtn dillont ) il
= "0
Tumor grade (moderate v well 1.10 05410192 113 igh (=31) LN OB Oy U i
Turmor 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: AJCEh 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 Chest walht 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 H Same
pNla 1-3 axillary lymph nodes (at least 1 > 2.0m@N\LYLV 12
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.
0 MO-none
0 cMO(i+)- no clinical or radiographic evidence of distant metastases, but tumor cells detected in circulating blood, bone marrbes, tissates
0SdAd LINRLIK&f I OGAOLtted NBY2@OSR 20l NJ\SAé,OZ X noH YYZ AYy LI G A
o M1-distant detectable metastases; or histologically proven > 0.2 mrif* CommonmS 4 aA d Say [dzy35E f AODSNEZ

Sy
o2
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stage 0 DiseasdD CIS[QuctalCarcinoman Sity

6! KSGSNRISYyS2dza 3 N®rdimked(22F (yKS® Lot NGB GRG0 R d8Caiaaz yiray R

- NCCN guidelines

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

0 Recommended treatments
A Lumpectomy w/o LN surgery

A Total mastectomy + sentinel node biopsy (SNB) X

- Major Topics
0 BCS + RT vs. Mastectomy
0o BCS+*RT
0  Hypofractionated Whole Breast Irradiati¢DCIS)
o  Boost Studies
o0  Adjuvant Hormone Therapy

Surgery:

o Total Mastectomywas initially the treatment option for DCIS, but the introduction of breamtserving surgery (BCS) and better screening led
2 @ Ay NriGaSa 2F 620K YlLadasSoizye

Iy R Ma&3@cibineatds in DIESLLI02, 430651608, Odv2 Y &

o  Unfortunately, BCS + RTMastectomy 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 preventsecasmatwith

acceptable cosmesis.

o  Current candidates for mastectomy include:

t20dA S5 ¢

+ whole breast radiation (WBRt boost(Cat. 1).
+ partial breast irradiation (PBifcelerated or otherwise.
+ NORTIn carefully selected casg€at. 2B).

+ reconstruction.

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

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

Currently, 97% of patients witACIS undergo surgical excision, of which 33% will involve mastectomy.

A
A Mastectomy is curative > 98% patients with DCIS and LCIS.
A Local recurrence (LR)226 usually due to unrecognized invasive carcinoma, inadequate margins, incomplete removal breast tissue.

T bALLX S AaLI NAYy3I YIaasSodzye |faz
A PostmastectomyRT (PMRJTfor diffuse extent of disease, high gragesitive margins and young age.

o BreastCoservingsurgerg F 1+ LI NGAFE YIFadisSoiz2ye «k fdzyLiSoiGz2zyeo

KT

a t26 [w X 020

Dutch 2008 Study (Meijnen et alj Retrospective review d04 DCIS patientsetween 1986 and 2005.

TX wide local excisioVLE (n = 91), WLE+RT 50gy/2 (n = 119) + 16gy/2 boost (36 of thoserp&stemtomy (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 DCIS (doterall] whiit onlyéDCIS w,és clinically significant.

Aa

O2YLI NI ot S

WLE WLE/RT BCT total (WLEWLE/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. INRED: P < 0.05.

Conclusions
A Most women are candidates for BGT

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 disease that cannot be
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.

15 http://iwww.ncbi.nlm.nih.gov/pubmed?term=17987342
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- Pathologic examinationFor patients with DCI8pmplete tissue processing is essential to exclude small foci of invasive carcinoma, and ascertain the
presence of contiguous or multifocal distribution.
0  Also mustincludéd. nuclear grade (ie, low, intermediate, or higB)the size or extent of the lesion (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

multiqguadrant disease, extensive comedonecrosis, or radiographic findings suspicious for invasiveAtemeséould be considered if they are

2. undergoing mastectomyas SLNB will be technically imposs{disruption of lymph channels) if later invasive disease is fééind.
Moore 2007 Previously, + SLN has been reported in 6% to 13% of patients. This study = 9% (43/470 DCIS pts) at 3 institutions.
9EGSYyardsS RA&aSHAS NBldANRY3 YIadsdizye 6LI T ndnuo YR GKS I
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® Stddldiapfsh

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 upstaged, received chemotherapy, and survive®> 10 yr w/
LR or distant recuence. In SLNB group, 10 pts were IHC positive (O were H&E positive). They were not upstaged or treated with
chemotherapy. 6 pts in the ALND group developed local invasive recurrence and died of metastatic breast cancer (nonge had + LN

t £ S| & SLN&®RI Sxillédry Analysis . St 2 6 HHH

16 http://www.ncbi.nim.nih.gov/pubmed/?term=23544935
7 http://www.ncbi.nlm.nih.gov/pubmed/17597346
18 http://www.ncbi.nlm.nih.gov/pubmed/16978948
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SurgicaMargins

MARGIN STATUS RECOMMENDATIONS AFTER BREAST-CONSERVING SURGERY (BCS) FOR INVASIVE CANCERS AND DCIS

* Margins should be evaluated on all surgical specimens from BCS. Requirements for optimal margin evaluation include:
» Orientation of the surgical specimens
» Description of the gross and microscopic margin status
» Reporting of the distance, orientation, and type of tumor (invasive or DCIS) in relation to the closest margin.

* For mammographically detected DCIS with microcalcifications, complete resection should be documented by analysis of margins and
specimen radiography. Post-excision mammography can be considered if there is uncertainty.

+ The NCCN Panel accepts the definitions of negative margins after breast-conservation therapy from the 2014 SSO/ASTRO Margins
Guideline! for Stage I/l Invasive Cancers and the 2016 SSO/ASTRO/ASCO Guideline for DCIS.2 For patients with stage | or Il invasive cancers
after BCS, a positive margin is defined as “ink on tumor” (any invasive cancer or DCIS cells on ink). These patients generally require further
surgery—either a re-excision to achieve a negative margin or a mastectomy. If re-excision is technically feasible to allow for BCS to achieve
“no ink on tumor,” this can be done with resection of the involved margin guided by the orientation of the initial resection specimen or re-
excision of the entire original excision cavity. There may be select patients with stage lll invasive cancers who may be eligible for BCS. For
these patients, the margins status would be accessed with similar definitions.

DCIS

* For patients with pure DCIS treated by BCS and WBRT, a quantitative description of any tumor close to margin resection width of at least
2 mm is associated with a reduced risk of ipsilateral breast tumor recurrence (IBTR) relative to narrower negative margin widths, while
the routine practice of obtaining margins greater than 2 mm to further improve outcomes is not supported by the evidence. When there is
only minimal or focal DCIS involvement near the margin, clinical judgment should be utilized to weigh the risks of re-excision with risk of
recurrence for an individual patient.

* For patients with DCIS treated with excision alone (no WBRT), regardless of margin width, there is a substantially higher rate of IBTR than
treatment with excision and WBRT, even in predefined, low-risk patients. Although the optimal margin width for treatment with excision alone
is unknown, it should be at least 2 mm, with some evidence suggesting improved IBTR rates with margin widths wider than 2 mm.

+ DCIS with microinvasion (DCIS-M), defined as an invasive focus <1 mm in size, should refer to the DCIS margin definition when considering
the optimal margin width (>2 mm), given that the majority of DCIS-M is comprised of DCIS and systemic therapy utilization for this lesion
more closely reflects the treatment pattern for DCIS than for invasive carcinoma.

Metat yI £ 8aAd 2F YINBAY GARGK FyR ALEAATFGSNIE oNBI &G (dzyeiNdndeBOamibbBsgros.
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% CI 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 1,641 244 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 0.95

Radiation boost 18 1.0 0.86 0.92 0.86

oL.
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Radiation Therapy:
o awe¢ | FGESNI 6ARS SEOA&AAZY NBRdAzOSE (KS Nwxal 2F 201t A yg@wide ex@son | vy R
for DCIS with adjuvant RT may be overtreatment for some. The majority of cases of DCIS do not recur whenitineztesian 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 NBtAFoft&@ LINBRAOUAY3I GKzbEfodad GASyda 6K2 g2dd R y2i

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 completincomplete 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 treatment with radiotherapy to prevent one ipsilateral breast recurrence

b2 p Ay O2yGNFfIFGSNIt oNBlFLad S@Syda y2NI RAadGlyld SgSyidao

Favours radiotherapy No radiotherapy Hazard Ratio Hazard Ratio
Study or Subgroup Events Total Events Total O-E Variance Weight Exp[(O-E) / V], Fixed, 95% CI Expl(0-E) / V], Fixed, 95% CI
UKCCCR 2003 34 522 7. 508 -13.73 20.73 16.3% 0.52 [0.34, 0.79])
SweDCIS 2008 40 534 110 533 -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] P
Total events 210 437
Heterogeneity: Chi* = 4.19, df = 3 (P = 0.24); I’ = 28% 0:2 0:5 i g

Test for overall effect: Z = 8.14 (P < 0.00001) Favours radiotherapy Favours surgery alone

60 Events/women BCS + RT events

Allocated Allocated LogrankVariance Ratio of annual event rates
. Study BCS + RT BCS O—E of O—E BCS + RT : BCS
5-yr gain 10.5 % EgE 1‘2% :
501 10-yr gain15.2 % 1.6 i E f . .
= Jogrank 2P < 0.00001 NSABP B-17 ;g{ggg) }33%}3 368 523 + 0-49 (se 0-10)
@ .
® 40 EORTC 10853 64/462 118/456 -288 439 —m 0-52 (se 0-11)
% (139%)  (25-9%) !
@ f
o BCS SweDCIS 59/511 131/500 -41-3 459 —-— 0-41 (se 0-10)
& e 30 i 28.1% (115%)  (26:2%) :
T 3 o !
@ T UK/ANZ DCIS 28/505  67/497 205 228 =i 0-41 (sE 0-14)
® 50 18.1 (5-5%) (13:5%) i
‘@
i=3
= 3 H
Z 10 / _ =" " BCS+RT H Total 229/ 455/ .127.4 164.9 4 0-46 (e 0-05)
P 12.9% 1878 1851 H 2P < 0-00001
/ 78 (122%)  (24-6%) !
ol --99% or =~ 95% Ol :
o 5 10 15 L] 05 1.0 15 20
o N Heterogeneity between 4 trials: X: =2.0;P=06 BCS + RT better | BCS + RT worse
Years since randomization

Treatment effect 2P <0-00001

19 http://www.ncbi.nlm.nih.gov/pubmed?term=19447038ncludes: SweDCIS trial (SweDCIS, 2008), EORTC trial (EORTC, 2006), UKCCCR trial (UKCCCR, 20b3), N
trial (NSABP, 2001). o
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First GeneratiolRTC

O 0O 0O0OoOo

Note:[ S dza

al e

GKSNB | NB y2

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

SWEDCH20% Involved/Unknown Margins
Broad Selection Criteria (Symptomatic Presentation vs. Mammographic Detection), Size, Histology
Less Use of Mammographic Magnification Views

AY Dl aABS NB OdZNNBYPORT and W% with BTd4fithaf iStie @ase, wel &

will NOT do radiation. Radiation is to prevent the invasive recurréRadiation decreases invasive component. 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

(S-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 7 (Fisheret al. 1998c, 2001bB18 DCIS (negative margins) RTC lumpectomy

+ 50 Gy RT. No boost.

MH &SI N T2 2dontz 0B KRGS RIAG O @A TS yiith am 127
¢he![ [C ow: b mMc:d b2 n 5a 2N h{®

m [w AFY b YNNEHASRIOFYRERYSGSONRAAAZ | YR Y

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

+50 Gy RT.
Mn @SIEN Fit2¢2dz0)y WK & BRI WR Ry:Bl an @h [ C
I ¢he¢!' [ [ C Hc Ih mpz® b2 np 5a 2N h{o

m [w AFTY 38 X nnX Of A krbiifdrm gt $ohdigiovahy & k LINS 2
pattern, + margin, omission of RT.
Criticism: 18% Inevaluable or Involved Margins.

SweDCIS (Holmberg et al. 2068).046 pts with DCIS RTC lumpectomy + 50 Gy RT.

5 year follow up showed RTy 2 Y A Y @ & A @ Sand ivasiveot > M bwith’?

- ¢he¢! [ T%D 20Dlzor OB.

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

Criticism: 20% positive/unknown margins on SweDCIS.

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

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

.dzi GFY 6AGK2dzi we¢ RAR @ NBOIZNNByOS 2F 5/

Criticism: These are not the same patient population with small-weg DCIS seen on mammogram. These were large or clinically palpable, etc.
pr2092 F Ol 4S&ad wnmysI Al A& wmp

My nQa 5/ L{

Long termfollow-upsp
NSABP 35 vs 20%
EORTC 31% vs 18%
SweDCIS 3&20%

UK/ANZ 2%s9%

Aa

EBCTCG Metaaanlysis, Correa JNCI Mono 2010
Lumpectomy without RT 28.1% risk of LR versus 12.9% for lumpectomy + RT

20 http://www.ncbi.nim.nih.gov/pubmed/16801628
2L http://www.ncbi.nim.nih.gov/pubmed/18250350
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ContemporaryTrials(x RT)

o0  Historical Metaanalysis: VifHung, JCNI 2004.

A BCS with and without RT metaanalysis. All these trials. Favors administration 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 Arm, Van NuygCOG 5194

A %04 Failed Total RTOG 9®4--RT vs. No RFavorable GRADE.
---Observation 19 298 H w M§36 out of 1,790.Closed due to poor accruatood risk" DCIS, < 2.5 cm, margins > 3mm,
s T 2w grade HI only, necrosis in < 1/3 of the ducts.
. { .RF vm 2.no RWBRT choice of 50.4 Gy in 1.8 @y, 50 Gy in 2 Gy, or 42.5 Gy in 16 fx.
21 Grays test pe 001 Tamoxifen at 20 mg gel 5 yrs (choice of physician) 62% used.

HR=0.11 (003 0 0.47) Intention to use tamoxifenvas balanced between arms (6%

However, actual receipt of tamoxifen varied, 58% RT versus 66% OBS (P = .05).
] 6.7% Ipsilateral LFAEP.

Local Failure (%)

~ . .
5 asnay . o Mean Pathologic DCIS size 0.6 cm.
AT 0.a% 0.9%~a .
£ McCormick, JCO 2013 years.
S Two LFs occurred in the RT arm, and 19 occurred in the observation arm. At 7 years, the
, Time Since Random Allocation {years) LF rate was 0.9% (95% Cl, 0.0% to 2.2%) in the RT arm versus 6.7% (95% Cl, 3.2% to
Oboraton 208 287 w2 w1 20 25 @ 12 9.6%) in the observation arm (hazard ratio, 0.11; 95% ClI, 0.03 to 0.47; P < .001).
RT 87 27 266 20 WM 174 128 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 IBTR: 2.8 WBRT vs 11.4 OBS (SS).
Invasive IBTR 1.5% WBRT vs. 5.8% OBS (SS)
B 304 Failed Total c 1004 R, D 100 v
---Observation 21 317 T =
RT 2 32 = o =
251 = 80+ = =0
= % E
> 201 2 604
E E;‘:\;IWO;-[OPM Ir;j; 41) i ’ Observation Fd;‘;d T;;;\ ; 601 . Failed Total
= 154 a AT 2 logy @ ---Observation 41 298
o = 404 2 L.l RT 23 287
— i S 204 Log-rank P=.13 S ol oaurank Pe
51 LA > o HR =1.86{021t0301) 2 = M 1.5'(6‘:)‘3-:(;.53(0132]
0.3% % =
0 1 2 3 4 5 & 7 0 1 - 8 3 5 6 7 0 1 2 2 3 5 & 71
Time Since Random Allocation (years) Time Since Random Allocation (years) Time Since Random Allocation (years)
Mo at risk " ag a 4 = r No_.;:,r,fko,.l 298 295 299 P 273 po o & No.atris}(
FeU N R R BRBRBRER OATTE R R R m omowmow e N o omom Do
i 27 280 270 21 280 231 197 18
McCormick, JCO 2021 13.9 years FU
15yr IBR wafRRT7.1%vs. no RT15.1%(SS). 15yrinvasive LR 5.496.9.5%(SS).

MVA,only RT (HR = 0.34; 9%k 0.19 to 0.64; P = .0007) and tamoxifen use (HR = 0.45; 95% Cl, 0.25 to 0.78; P = .0047) were associated with reduced IB
Conclusion: RT significantly reduced all and invasive IBR foirigddCIS with durable results at 15 years. These results are not an absolute indication for
RT but rather should inform shared patigptysician treatment decisions about ipsilateral bite@sk reduction in the long term following lumpectomy.

ECOG 519Hughes JCO 2009, Solin JCO 208 .patientsALL MAMMOGRAM DETECTED.

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 LESION 0.6 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 ipsilateral breast recurrence.

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 Aretamly eventually
30% of patients received hormones

WLE alone may be sufficient for select patients with lete intermediate-grade DCIS, but it is inadequate for patients with highade lesions.
\ RT remains an important treatment for reducing risk of ipsilateral breast disease.
Harvard Single Arm Group Prospective group.
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situ (DCIS). To test this hypothesis, we conducted a prospective -amgleial WITHOUT adjuvant Tx (RTHormones)

Methods9 y G NB  ONXR (G SN&R I

Ay Ot dZRSR 5/ L{

27 LINBR2YAYlIysd 3INI RS ™t marging G K

2F x ™M -édfsiot Wthout rebidiial DCIS. Tamoxifen was not permitted. 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 7 to 63 months after study entRate of ipsilateral LR4% per patienyear(5-yr rate 12%).

9 (69%) experienced recurrence of DCIS 4(Ril%) experienced recurrence witivasive 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 metastatic disease

Conclusion5 Sa LJA G S Y I NIEhé Igcal reeufrenae rake is Gubsantial 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 therapy with or without 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 No.
Predominant nuclear grade
Unknown 2
1 88
2 68
Highest nuclear grade
Unknown 2
1 75
2 71
& 10

Silverstein, Commentary in the Breast Journal.
Re:Modified DCISVanNuys Scoring System
Intra op pathology reporting. Not generalizable to dflospitals.

No. With Local
Recurrence Estimated Annual
First Percentage Rate
0 0.0
7 2.3
6 2.5
0 0.0
5 2.0
4 1.6
4 11.8
SCORE 1 2 3
SIZE <15 mm 16-40 >41
MARGIN X M 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
T ¢dzY2NJ aAT & ®a IXKKmpbm WDFO ©
1  Pathology (non higigradewithout necrosis, non higlgrade with necrosis, high grade).
1

al NHAY a-0.9 «ixm)n dm

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

For low risk (score-8), no significant difference in 3ar local RFS (>®%%) 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 pathologist. They did things in a very

sophisticated way.

1 u 1

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).

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).

Table 2. Minimum Treatment Recommendations
to Achieve a Local Recurrence Rate <20% at

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).

P18

12 years Using the USC/VNPI Scoring System L
USC/VNPI Treatment 12-year recur (%) -8
4,5,0r6 Excision alone <8 .6
7, margins =3 mm Excision alone 13

7, margins <3 mm Radiation 19 a
8, margins >3 mm Radiation 13 :
8, margins <3 mm Mastectomy 0

9, margins >5 mm Radiation 17 -]
9, margins <5 mm Mastectomy 0

10, 11, or 12 Mastectomy 8 0

0
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Yasiaki Sagara, JCO 2016. SEER DCIS patients with without RT.

Note: EERJatabase @esNOT have margins.

Methods: RetrospectiveDCIS2 GroupsBCS+RT (RT group) and BCS aloneRifion
group). 32,144 eligible patients with DCIS, 20,329 (63%) in the RT group and 11,8
(37%) irthe nonRT group.

Results Qumulative incidence of breast cancer mortality at 10 years in the weightec
cohorts 0f1.8% (RT group) and 2.1% (F®M group; hazard ratio, 0.73; 95% CI, 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
age, and larger tumor size. The magnitudéhef survival difference with RT was
significantly correlated with prognostic score (P, .001).

Conclusion

In this populatiorbased study, the patient prognostic score for DCIS is associated
with the magnitude of improvement in survival offered by RT after BCS, suggesting
that decisions for R&ould be tailored on the basis of patient factors, tumor biology,
and the prognostic score

¢ KAa 2F |

[N

gl & olaaorite I NBQAAA FFFQ

Points

Age (years)

Size (mm)

Histology

Low grade

40-60

16-40

Intermediate
grade

High grade

Score

No. of Patients
Non-RT
Group

10-Year BCM* (%)
Non-RT
Group

Hazard Ratio* 1
of BCM

Prognostic

Score L

RT Group RT Group

Prognostic
Score

10-Year O
Non-RT
Group

No. of Patients
Non-RT

Group RT Group

M* (%)

Hazard Ratio* 1

of OM

RT Group

Pt

782 1,388 3.0 3.4 L

.58

- ©

2,677 4,480 2.0 25

95
4,106 7,080

2.0 1.5 L

0.69

.02

3,048 5417 15 13 5 .
0.73 Interaction test

P <.001

965 1,701 3.2 13 <.001

L
0.31
223 248

6.3 .03

NA

0.29

o o P owoN

16 NA

B ow N =

o

782 1.388 27.0

2,677 4,480 185

4,105 7,080 14.0
3,048

965

5,417
1,701

9.0
89
223

248 1.9

15 NA

23.9 *

18.3 L

11.0
7.3 .
5.9 L 3

0.42

8.3 L
0.43

Interaction test
P <.001

.30
.03
<.001
<.001
<.001
.03
NA

T T T T
0 0.5 1 15 20
<— RT group better Non-RT group better —>»

T T
0 0.5
<«— RT group better

1 15

T
2.0
Non-RT group better —

Hypofractionation

- Hypofractionation (Whole breast RT oved 3veeks as opposed toeBweeks) has become an acceptable and perhaps preferred standard of care for early

stage invasive breast cancer.

- New data suggests that hypofractionation should be standard in DCIS patients.
- Historically, eme radiation oncologists are reluctant to use whole breast kypctionation when treating DCI8ie to a previous lack of data.

BIG 307/TROG 07.01

wwlh Mcny X T AbdeNS0ISNIlit anvedtionalobHypofx (42.5 Gy in 16 f)1. No boost | 2.Boost (16 Gy in 8 fX)

9t AJAOATAGEE®Y MKy@leSB/dyZy I 38
histology, Margin < 1 cm).
Adjuvantendocrine therapy= only13% (all arms).

1°time to LR.

Chua,Lancet 2022.
Median followup was 6.6 years.

Fpn

2NJ 38 xpn

5-yr FFLR: 93% no boost vs. 97% boost (SS; P<0.001). 45% of all LRs are invasive.
The effect of boost did not vary significantly by age, tumor size, nuclear grade, surgical margin or endocrine therapy.

5-yr FFLR: NS Conventional vs. Hypofx (94%).

{ ARS S 2¥réaStipainy(10% B 14%, p=0-003) and induration (6% vs 14%, p<0-001).
Conclusionsin patients with resected noetow-risk DCIS, a tumour bed boost after WBI reduced local recurrence with an increase in grade 2 or

b

greater toxicity. The results provide the first randomised trial data to support the use of boost radiation after post@p@/ati in these
patients to improve local control. The international scale of the study supports the generalisability of the results.

Alsolh a dza (Offerses JGD 2020 M | v RS NJ-UWklaf B2 20NN FCEEA €
10-15% of patients with DCIS randomized between standard and hypofractionation.

M w G3, ogritdhl hebdbsis, fcdtnedd dzY 2 N.
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%LRFS

Probability of |psilateral Relapse

0.4

0.2

risk

Wai et al. Cancer 2011

440 Patients Treated with Canadiflgpofractionation (4250 Gy in 16 Fractions)
FU 4.4 Yrs

28% Received Boost (4 Fractions)

5-Year local Control Rate 97%/ERY HIGH CONTROL RATES.

Hypofractionated Vs Conventional Fractionation Princess Margaret.

== 40/42.4 Gy , n event= 8 Relapse at 4y=7 % (Williamson et al. Radiotherapy and
= » 50 Gy , nevent=7 Relapse at 4y=6 % Oncology 201p

RR 266 patients.

Conventional 50 Gy (39%) vs.

____,.;-_p-” - Hypofractionation ireither 42.4 in 16 fx or

40 Gy in 16 fx + 12.5 Gy boost (61%).

Gray's test p-value= 0.9

0 2 4 [ 8
Time to |psilateral Relapse(Years) RESULTS
162 127 51 13 No DIFFERENCE in LR 6%.
e 88 48 19 I A3K 3INIRS m [w m:

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

Boost

ASTRO FRACTIONATION CONSENSUS 2018.
Tumorbed boostmay bdzéd SR A GK &2dzy3 X pns KAIK IANIRST 2N O0t2aS YINHAyaod
But may be omitted

Moran, JAMA 2017POSITIVE STUDY

4131 patients. Boost vs. No boost.

Retrospective analysis 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.

70%
60%
50%
40%
30%
20%
10%

Any Local Recurrence for Women with DCIS treated with

M M

BCS and Radiation by Boost (n=561) vs No Boost (n=1245) Toronto.Rakovitch, IJROBP 201Blegative Study
ww mMycpp LI GASYda 6AGK 5/ L{ -4%HGyih16XBOwitht ® T
P boost.
10-year LR 1243% (NS). Invasive recurrence is 50% of all recurences.
NOTEthese are biased because of observational. Those who used boost probably have
Log-rank: P=0.2681 G2NES FSI(dNBad ¢K2aS gK2 RARYyQl dzasS o022
______ o washed out.
= No Boost
0 5 10
Follow-up Years
Switzerland (Omlin, Lancet 2006)0SITIVE STUDY
ww oTo Fff X npZ LIJ2NBE 5/ L{>Z oNBlFIad O2yaSNBAy3 adNBESNE® nmE: we

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 risk of LRR (HR: 0.33 w/o boost; HR: 0.15 w/ boost)

p20
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GenomicClassifieré Oncotype DCIS

DCISonRT Trials  https://preludedx.com/ourpublications/

ASCO 202DCISionRwith integrated Residual Risk subtype (RRt)

926 patientd hDCISionRT/RRt classified 338 (37%) women as Low Risk, 399 (43%) as Elevated Risk, and 189 (20%) as Residual Risk.

[26 wAad]l O5{Xuodyuv> 9ftS@FKGSR wAaal o65{ B HdPYy HAGK2dzG wwido FyR OO0 wS&aATI
All treated withBCS RT/ET.

1°10-yr total (invasive and in situ) IBR

Whitworth, ASCO 2022.

10-year IBR BCS (no RT) £ ET Low risk = 5.6% (NS). + ET did not make a difference.
Elevated RisR2.6% +ET@ ({1R6% (SS).
Residual Risk0.3% +ETQ to 15.4% (SS).
Overall(HR = 0.55, p = 0.033).+ ET improved SS IBR.
10-year IBR BCERT Low risk +RT did nofe IBR
Elevated Risk + RTQ to 6.3% (SS)
Residual Risk +RT@ (2 MHOE: o0{{0®
10-year IBR BCS +RT+ET Elevated Rk + ET did not make a difference.
Residual Risk + ET did not make difference.

ConclusionsThe DCISionRT/RRosignature demonstrated prognostic and predictive RT response in Elevated and Residual Risk patients.
Consistent with prior RCT data, ET was associated with lowar IBR risk overall, and within the DCISionRT Elevated and Residual Risk groups
without RT. However, neither ET nor RT were asssociated with significant risk reduction in the Low Risk group. There was nefiidofed ben

ET in the Elevated and Residual Risk groups after BCS+RT; the Residual Risk group patients still had a high BR risk after

Takeaway If LOW RISK and y@MIT adRT, then any additional ET makes no difference.
If HIGH RISK and yADD adRT, then any additional ET makes no difference.

DCISonRT Validation in SweDCIS

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

LY pnn 62YSy 6A0GK O2YLX SGS RIGE FyR yS3FdAgdS YINBAYyaI 3)Rikighdywe RAG)
Elevated Risgroup, RIS H l0-yearipsilateral total recurrence (TotBE) and-i€ar ipsilateral invasive recurrence (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 was predictive for RT benefifp = 0.093); however, above DS > 2.8 RT benefit was greater for InvBE (interaction p =
0.038). Recurrences at 10 years without radiotherapy increased significantly per 5 DS units (TotBE HR:1.5 and InvBEntiRubLE.DS was prognostic

for TotBE riskalthough categorical DS did not reach significance. Absolutea0TotBE and InvBE risks appear sufficiently different to indicate that
DCISionRT can aid physicians in selecting individualized adjuvant DCIS treatment strategies. Further analyseslarecpiambined cohorts to increase
statistical power.
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PREDICT DCISonRT Trial
Hwib po¢d axy¥asrdlder who were treated with BCS for unilateral IRIIOG 984 50% good DCIS.H:: Do ®dcpiz X M OY o

Shah, Ann Surg Oncol 2021

Pre DCISionRT testing, RT recommended to 69% of paffestdesting, 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 (DS > Sjdragette
association with an RT recommendation (odds ratio 43.4) compared with age, grade, size, margin status, and other factors

Conclusion®CISionRT provided information that significantly changed the recommendations to add or omit RT. Compared with traditional

clinicopathologic features used to determine recommendations for or against RT, the factor most strongly associatedesitmRiEmdtions
was the DCISionRT result, with other factors of importance being patient preference, tumor size, and grade.

Recommending physician n  RT recommended Pre- to post-test change in RT Total change in RT
recommended recommended
Pre-test  Post-test Netchange Yesto no (%) No to yes (%) Overall change 95% p-
(%) (%) (%) (%) [d} 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 32- 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
434
10 1 81
o 4.9 5.3 43 49
©
ﬁ 22 2.4 2.4
3 16 1.8 17 18
| 10 o
- 0.4 b 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. RadOnc/All

Vs VS.
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{ > -bgsedamlysisia/hR2S FoiiDCEBy
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 (range y0n 0 ® H pdcz 2F AYRAGARdAZ ta KFIR F m w{o®
m w{ 6138 f pnI &ack LMoldinéreased sk/oSBC mortality (HR =11.27, P <.001)
20-year risk of BC death = 9.4%.
m w{ 62YSYy o6&kl ./ R0tSIWE NA&] 2F ./ RSIGKpQ NSl GAGS Tm2 6tlTndno
Conclusion: The 2dene RS predicts BC mortality in DCIS and combined with age (50 years or younger) at diagnosis can identify individuals for
whom radiotherapy reduces the risk of death from BC.

ECOG 5198ubsei(Solin INCI 2013)
Subsebf 327 patientswhich 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.

DCISDncotype (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 enough that regardless of grade, you have to treat with RT.

AdjHormonalTX for DCIS

- Hormonal TherapyBased on long term NSABA Band B24 data,Tamoxifen for ER/PR+ DCIS reduces local recurrence after lumpectomy and RT.
o 15 year cumulative 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 cancer death was similar (2.3 versus 2.7 peheeii)tference in DM or QS

B-43. Reason Trastuzumab is not given in DCIS.
H R'b2014 all DCIEhlumpectomylh| 1. WBRTalone | 2. WBRToncurrently with Tastuzumab (T)).
1% G1, 15% G84% G3. 40% ER neg, 60% ER pos.
Cobleigh, JCO 202€EU79.2 months.
_ IBRT Events (n=114RT 63/s.RFT 51 HR0.81;NS)
: IBRT Invasive (n=34RT18vs.RFT 20(NS).
: IBRT DCIS (n=76) RT45vs.RT+T31 (\S.
HR 95% Cl Annual IBT®rates RT 0.99%/ys.RFT arm, 0.79%ly.
Postmenopausal - 073  043t01.26 The study did not reach the 163 protoespecified events, so the
U . A definitive analysis was triggered by all patients having been on
P ; ' =htet addRe F2NI x p &SI NBO
Hormonal RX Planned - ] 1.04 0.61to 1.78 8 4
: Tt N IBTRs
Hormonal RX Not Planned —.—E—— 0.65 0.39to 1.09 - — RT 1005 63 HR=081, P=.26
Low- or Intermed-Grade Tumors v i > 1.35 0.50 to 3.65 é =4l 993 51
' ® 61 Plus T
High-Grade Tumors ~ ——JJJi——— 074  0.49t01.10 2
: S
s o
i o
) ) HR = 0.81 4 = 41
. All patients with follow-up _@__ 0.81 0.56 to 1.17 g
H E=
RT Plus T better : RT better g
<« £ 24
A =
T T T 1 T T T T T ey
0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
HR
0 1 2 3 4 5 6 7
CONCLUSION Years

Addition of T to RT did not achieve the objective of 36% reduction in IBTR rate but did achieve a modest but statintaaiificant
reduction of 19%. Nonetheless, this trial had negative results. Further exploration of RT plus T is needeepwsHiE#RRCIS before its routine
delivery in patients with DCIS resected by lumpectomy.
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CostEffective DCIS Adj Tx Study

Comparing 6 TX4. Obs2.tamoxifen (TAM) alone3. aromatase inhibitor (Al) alond, radiation treatment (RT) alon&, RT + TAM, an@. RT + Al.
Recurrence rates adopted froMSABP B1(Btd Risk)and RTOG 980&00drisk) DCIS.

RT cosevaluated as hypofractionation.

Gupta, JCO 2021.

Key Points:

1. dWe found that for patients of any age with standaisk disease, RT alone was eeffective, whereas for patients with goetsk disease,
observation was costffectived ¢

2.4 ¢ Kddr QOL that patients experience while on hormonal therapy is evidenced by their poor tolerability, leading to only 3Ug&mcemp
withafull 58 S+ NJ G2dzNE S d¢

3dIn dummary, the tradeff between efficacy and side effects is not favorable for hormonal treatment, either alone or in combination with
RTe

n ®drmonal therapy is likely suboptimal for most patients with DCIS.

TAMO1 Study
HwWlb pnn 62 Yitf ERKDGIP s/pBES | 1. 5 mg Tam daily for 3 years | 2. Placebo |.
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 psmsars) = HR 0.48; P = .02.,

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

¢CFY2ZEAFTSY @ O2ydGNXfIGSNIf oNBlFal SoSyida oé Ttp: 60 @Pad mu S@Syda
PatientNB L2 NIl SR 2dz2i 02YSa mn, af AIKi AyONBlIasS Ay FNBIdsSyoOe 2F RIAf& K2
There were 12 serious adverse events with tamoxifen and 16 with placebo, including one deep vein thrombosis and onedstagsriad

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 tamoxiferio BCT for DCIS

@ NBOdZNNBYy OS ALBAATL L GSNI fCIG6I-LY). @ &ntrdlateddDCISJrefative riskiiRRY @50,/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 wasio benefit of tamoxifen in atause mortality RR 1.11, 95%! 0.891.39).

Analysis 1.8, Comparisen 1 Tamaoxifen versus no tamaxifen, Qutcome & All breast events,

Study or subgroup Tamoxifen Placebo Risk Ratio Weight Risk Ratio
n/N n/N M -H.Fixed, 35% CI M-H.Fixed, 95% CI
NSABP B-24 Trial 2011 163/899 2227300 . 51.9% 0.74[0.61, 0.BE]
UK ANZ Trial 2011 151/734 204782 . 481 % 0.73[0.61, 0.B8]
Total (95% Cl) 1693 1682 + 100.0 % 0.73 [ 0.64, 0.83 ]

Total events: 314 Tam oxifen), 426 (Placebo)
Heterogeneity: Chi® = 0.00, df =1 (F = 0.95); ¥ =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

22ZhaoH,HeiN,Wu, et alinitiation of and adherence to tamoxifen and aromatase inhibitor therapy among elderly women with ductal carcinoma mnsi&u. C
123:940947,2017

2 FlanagarMR,RendiMH, GadiVK, et alAdjuvant endocrine therapy in patients with ductal carcinoma in situ: A populbsed retrospective analysis from 2005
to 2012 in the National Cancer Data Base. Ann Surg Oncol

24 http://www.ncbi.nlm.nih.gov/pubmed?term=23076938
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NSABP B4 (Fische et al 1999, 2001, 2002, 200Kllred 2012°). w ¢ /

N} YR2YAT SR

and overalfollow-upo | w X
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ndécnT

t
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5/ L{ omci:

b YINBAY&S

GF Y2 EAFRBY IBAR iy RX D Slaka Mg A (FKi SINGZFRX @ RSy ( a
tamoxifen vs 364 placebo. ERn 76% ptsER+ DClfeated w/ tamoxifen ¢s placebo)d A 3y A T ALR BGAQ yedrs (Kagard ratio [HR], 0.49; P < .00
®nnovI Tpahahsel AySR aAIYATAOlIyi

The only independently significant predictors of LR BCa were treatment status (tamoxifen vs placebo; HR, 0.64; P =ad#a) entlyd XX n ¢
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
13S G Sy i ne 0.609 0.457 to 0.812 <.001
All patients with follow-up (n = 1,799)
Treatment (tamoxifen vs. placebo] 0.687 0.563 to 0.837 <.001
13S G Sy i ne 0.621 0.510 t00.756 <.001

BUT IF ERNO BENEFIT.

Similar but less significant resultghen subsequent ipsilateral and contralateral, invasive and noninvasive, BCa considered separately.
No significant benefit was observed in-B€gative DCISPgRand either receptor were positive in 66% and 79% of patients, respectively,

Ftf dzyly26y
Ad&adzsS ¥

)
Ydzf GADlF NAIF ot S
2 x

and neither was more predictive than ER alone.

B-35 Anastrozole Study.
wwl t Kl &8 Lnehopaosal/ER or PR 80CIS | 1. anastrozole 1 mg/d | 2. Tamoxifen 20 mg/d | for SARBE&F| (free interval). 8.6 FU.

Margolese, ASCO 2015.

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

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

25 http://www.ncbi.nim.nih.gov/pubmed/22393101
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stage 0 DiseasdCISL{(Obular Carcinoma In Sjtu

GNOT A CANCER ANYMORE IN AJCC 8TH. Itis ONLYRARBR 6f2 LIA Y3 ALJAAT F GSNI € FyR O2yGNIfFGSNIE Ayodl an

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

- NOTES

[o]

O 0O OO0 O0oOo

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 associated with a poor prognosis.
Pleomorphic LCIS has similar features to standard LCIS except for the finding of central necrosis with calcificatiassdiased
with development of pleomorphic lobular carcinoma. There is no distinct mammographic appearance for pleomorphic 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 sgfecimens.

LCIS can presenpuo 90% mastectomy specimens with multicentric breast involvementéateral involvement in 3%9% cases.

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

[/{L m wL{Y hC RS@St2LAY3I L5k O2YLINBR (2 Yy2NNIf LRLdzZIFIGA2Y m ™

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

alylFr3aS oNBFad M IFOO02NRAYy3I (2 R2YAY! yidiskdaitie CIS frdséhceT A Y RAY I& 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, orifhighrise(2 dzy 32 RATTdzAS Ay @2t gSYSy iz &GNRYy3I FILY KEO TIb

U0 Studies on LCIS observation vs SERM
SEER (Chuba 2003 Retrospectivet,853 ptshaving LCIE973t0 1998 L y OA R Sy &&n 0X.7.49%(10yr and 18% (25 yr).
IBGis detectedafter WLETH46% ip8ateral and 54% contralaterdiowever,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.¢wad omMndmz0 YR mn /. ¢wd 6Ty 00 ¢ L.abwa 0Op DE:
Conclusio [/ L{ A& |y AYyR2fSyid RA&ASIF&AS® G¢KSNB A& y2 02YLIStfAy3d N

See abov&NSABP BCPT-{p Trial (Fischeretal 1998% | Y2 EA TSy o6 QJa ® LX I OS o6 anvasive BGays@4. & A 89S . / |

Chemoprevention

Papers to considehlebowski, JCO Pract Oncol 202azik, Lancet 2019

Indications for chemoprevention.

I G8 LA OFf K& LIS NLyelariisk braast cander (Gail nxodel) & FEit epithelial atypia.

NSABP BCPT-{p Trial (Fischer etal 1998 on6 f A Y RSRX NI yR2YAT SR MoXoyy m NR&] 62YSy o
[/ L{0 G2 LXIOS62 @& (GFY2EATSY unY3IkRIE& FT2N pA¢BI AEBSpn/ V2pE2E
ww nodamed ! ff 9yR2/F $SNB adr3IS m YR bhb9 RASR FNRBY 9yR2/I d ¢
No effect on ER Bca. Recommended as chemoprevention, unless elderly witharbidities.

Multiple Outcomes Raloxifene Evaluation (MORE 1999) a dzf 4 A OSY i SNE R2dz2ot S o0t AYyRZ w/ ¢ TIh wl
wkt2EATSYS (i oc 65S1a @ omx: OSNISONIE FNIOGAZNB YR 1 odm ww

NSABP BCPT-2P STAR (Vogel et al 2008Multicenter, RCT 19,74Tostmenopausaty, NA &1 62YSy o6pé&NJ DF Af LIN
others). Tamox 20mg/day vs Ralox 50mg/day 5 years. Incidence same invasive BCa. Noninvasive (T 0.15%, R 0.21%).
whkt2EATSYS @ dziSNAYyS OFyOSNI 6ndt: I ndpz03 OF GF NI O sedse.i KNB Yo 2
After 8 yearsCORE?® study shows raloxifene continues to offgignificantdurable@ Ay Ay @+ .8A 3S RAaSIH &$

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

26 http://www.ncbi.nlm.nih.gov/pubmed?term=11346867

27 http://www.ncbi.nlm.nih.gov/pubmed/16110014?dopt=Abstract

28 http://www.ncbi.nlm.nih.gov/pubmed/16754727 ©
29Martino, S, et al. 2004. Continuing outcomes relevant to evista: breast cancer incidence in postmenopausal osteoporotio aoerefomized trial of raloxifene.
J. Natl. Cancer Inst. 96: 1¢3761. o



EarlyNO Invasive BGa
- NCCN guidelines
D Sy $ NICREEBING mamimgDIAGNOSTIC mammex  a L2 i O2YLINBaaAz2y b YFAYAFAOLGAZY I GKSy af

o  Workup H&P, diagnostic bhammogram, 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 [C¢X f1 LIK2azX DL agvLiizayaz loyz2N¥Ikf LKearo
A ChestCT if pulmonary symptoms.

o] Recommendediocal Teatments

LOCOREGIONAL TREATMENT OF cT1-3, cNO or cN+, M0 DISEASE:?
BREAST-CONSERVING SURGERY (BCS) FOLLOWED BY RT

RT AFTER COMPLETION OF BCS AND AXILLARY STAGING
WBRT % boost® to tumor bed, and consider comprehensive regional nodal

irradiation (RNI) in patients with central/medial tumors, pT3 tumors, or pT2 tumors
and one of the following high-risk features: grade 3, extensive lymphovascular
Negative Lr:_vasion (LVI), or ER-negative.
axillary nodes Consider APBI/PBI in selected low-risk patients (category 1)°:P
or
Consider omitting breast irradiation in patients 270 y of age with
ER-positive, cNO, pT1 tumors who receive adjuvant endocrine therapy (category 1)
WBRT #* boost (use of
Yes to cqmprel}ensiv_e RNI_ with or
. . Meets ALL of the following all -l w@hon_:t mtentmpal mt_:lusnon of |—(_, See
BCS with surgical criteria: axilla is at the discretion of the BINV-4
axillary stagin 1-3 positive «cT1-T2, cNO radiation oncologist) (category 1)
(category 1)Kl axillg nodes | No preoperative chemotherapy o .
* oncoplastic y * 1-2 positive sentinel lymph WBRT with inclusion of any
reconstruction™ node (SLNs) portion of the undissected axilla
* WBRT planned No — |atrisk * boost® to tumor bed —
(category 1). Strongly consider
comprehensive RNI.
24 positive" WBRT % boost® to tumor bed (category 1) + comprehensive RNI with
—
axillary nodes inclusion of any portion of the undissected axilla at risk (category 1) BINV-2

LOCOREGIONAL TREATMENT OF cT1-3, cNO or cN+, M0 DISEASE:®'
MASTECTOMY FOLLOWED BY RT
RT AFTER COMPLETION OF MASTECTOMY AND AXILLARY STAGING

Negative axillary nodes

—» |and tumor<5cmand > NoRT! >
margins 21 mm
Negative axilary Consider RT to chest wall. For patients with additional high-risk
—|<5 cm and negative —|features,! consider addition of comprehensive RNI (including any
margins but <1 mm portion of the undissected axilla at risk).
Lti):ﬁlsrLl?;it::ltomy Negative axillary nodes __ |Consider RT® to chest wall + comprehensive RNI (including any See
axillary staging”'k and tumor >5 cm portion of the undissected axilla at risk). — BINV-4
(category 1)
reconstruction 1-3 positive Strongly consider RT° to chest wall + comprehensive RNI (including
axillary nodes® any portion of the undissected axilla at risk).
24 positive RT® to chest wall + comprehensive RNI (including any portion of the
™ axillary nodes® " |undissected axilla at risk) (category 1)
Re-excision to negative margins is preferred. If not feasible, then
— Margins positive —— |strongly consider RT? to chest wall * comprehensive RNI (including BINV-3
any portion of the undissected axilla at risk). -
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Recommended Systemic treatments

SYSTEMIC ADJUVANT TREATMENT: FAVORABLE HISTOLOGIES"Y

* Pure tubular

* Pure mucinous

* Pure cribriform

* Encapsulated or]
solid papillary
carcinomaX

¢ Adenoid cystic
and other salivary
carcinomas

« Secretory
carcinoma

* Rare low-
grade forms
of metaplastic
carcinoma”

Consider adjuvant endocrine
<1 cm therapy®? for risk reduction
pT1, pT2, or pT3;
and pNO or pN1mi Consider adjuvant endocrine
(£2 mm axillary 1-2.9 cm ’ therapybP
node metastasis)
ER-positive . . bb.ff
andlor 23 cm — Adjuvant endocrine therapy®®" —»
PR-positive, See
HER2-negativeY — [Follow-Up
pN+ (21 ipsilateral Adjuvant endocrine therapy®®ff BINV-17
metastases >2 mm) + adjuvant chemotherapy®Pb-cc
I::(;negatlve Limited available data support local therapy
PR-negative only with consideration for systemic/targeted
9 g therapies only in pN+ disease

HER2-negativeY

Adjuvant Chemo decisioadgressivéistologies Ductal, Lobular, mixed, micropapillary)

1

= =

9wkt w bI |FSNMN b Mb 5 9y R2 ONR yIEstugumabiercapting k
pT1b NOor pN1mi pEndocrine or Chemow/ Trastuzumab+endocrine
¥ L mO 2 NIhehkemow/ Trastuzumab+Endocrine

Menopausal
ER/PR +, HeR2Th  pTlaNO mes 9YR2O0NAYS
M x LJorpNimi/pN1 21 gene RPCR.

< 26 low =Endo
%26 high (or not done)= O't=both
o) 2/pN3 LJb MChemo+endocrine(Cat 1)

Menopausal
ER/PR +, HeR2h  pTlaNO M 9YR2ONAYS
M » LINMO 21 gene RPCR.
<15low =Endolovarian suppression/ablation
16-25int = eitherm, or @
%26 high (or not done)= O't=both
M pNmi/pN1 MChemo+endocrine if chemo candidate
(s} endocrinelovariansuppression/ablatiomtherwise
(s} LJb HxChdmo+endocrine(Cat 1)
ERIPRZ | SNH b FBtaging breakdowias triple positive, just without endocrine therapy
ER/PR, Her2- f staging breakdowas triple positivejust only chemo
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Surgery:
0  Breast conservation therapfjlumpectomy + RT), is nhow commonly used considered the standard of caria early stage BQaatients to
provide locoregional control, similar DFS and OS compared to total mastectomy, and cosmetically acceptable surgical option.
A Contraindicationsfor BCT include:

Multicentricdisease.
m NFGA2 2F Gdzy2NJ aAT S G2 oNBLad aailSo

Diffuse malignanappearing calcifications on imaging (mammogram or MRI).

Prior history of chest wall RT.

Simple Pregnancy.
Only breast removed Persistently positive margins despite attempts aeseision.

=a =4 =8 -8 a9

A Note: young age is NOT considered a contraindication to*B0V involvement is NOT a contraindication to B > \
A Note: Multifocialis NOT considered a contraindication to BCT according to recent daté2023 W
A Relative Contraindications: /\ """" R
1  Scleroderm&, CREST syndrome, mixed connective tissue diseases. Radical
1 >5cm tumors Breast tissue +
Breast tissue + 1 Fixation to the chest wall involvement of the nipple or overlying skin y ::i'tao?;“LSNng'a:gzg
axillary LN (I-I1) T 22YSYy Xopée2z2 gAUK (y24y .w/ ! mMKH Ydzil GA2Yy minor

0 Increased risk of ipsilateral or contralateral breast recurrence w/ BCT
o  Prophylactic b/mastectomy for risk reduction may be considered

o Total Mastectomys also considered when patients are not candidates for BCT or per choicen&isttomy RT is indicated for local control
for those with cancer involving the deep margins and pathologically involved axillary lymph nodes. This will be discassed) sépng with
reconstruction timingNote: Historically, radical mastectomy was performed, but this was an extremely morbid procedure. The advent of
NSABP B4 challenged the survival benefits between radical mastectomy vs. total masteetétiiys. total mastectomy alone. There were 2
randomizations based on LN status: 1079 women with clinicaltyddd 586 women with clinically LN +. 25 year follow(fisher 2002
shows naadvantage to radical mastectomy compared to total mastectomy + RT,.tAdse wasno survival advantage to removing occult
positive nodes at the time of initial surgery or from radiation therdpya separate studiyn CopenhagefJohansen 2008} it is shown TM + RT
to have lessomplications due to lympheden{d% to 12%) over 50 years.

0  TECHNICALLY ANY MODIFICATION OF A RADICAL IS A MODIFIED RADICAL MASTECTOMY.
A ¢19w9 ! w9 5LCCO9wW9b awad ,h! ¢!Y9 t9/ alLbhw ! b/l h[h{{ ={

o Important Surgical Notes:
A Longer wait timegdelaysfrom biopsydiagnosido definitive surgery can be detrimental to survigdleiner, JAMA Surg 20R3

t!

1  dFindings of this case series study suggest the use of 8 weeks or less as a quality metric for time to surgery. Time to

surgery of greater than 8 weeks may partly be associated with disadvantageous social determinants @health.

30 http://www.ncbi.nim.nih.gov/pubmed/17275207?dop =Abstract

31 ACOSOG Z1116#ps://ascopubs.org/doi/full/10.1200/JC0O.22.02553
32 http://www.ncbi.nlm.nih.gov/pubmed?term=11769860

33 http://www.ncbi.nlm.nih.gov/pubmed/12192016?dopt=Abstract

34 http://www.ncbi.nlm.nih.gov/pubmed/18465331?dopt=Abstract

3 https://jamanetwork.com/journals/jamasurgery/articlabstract/2802104
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BCS > Mastectomy

National Breast Cancer Registries/éar Data
48986 women T-R NG2 with surgery from 2002017 separated into roups | 1. BCS + RT | 2. Mx alone | 3. Mx + RT |.
Median FU 6.28 years.

Boniface, JAMA 2021
All-cause death occurred in 6573 cases, with death caused by breast cancer in 2313 cases.
5-year OS 91.1% (95% ClI, 99183) 5-year BCSS 96.3%.
Mxw¢ O2K2NI 6SNBE 2f RSNE @ SRdZOIiA2yZ YR @ AyO2YSZ m O2Y2NDARAG:
After stepwise adjustment for all covariates, OS and BCSS were significantly worse after Mx alone and Mx+RT vs. BCS + RT.
Mx alone (vs. BCS + RT) HR OS 1.79 (95% CI, 11682) HR BCSS 1.66 (95% CI,-1.98)
Mx + RT (vs. BCS + RT) HR OS 1.24 (95% Cl, 21137) HR BCSS 1.26 (95% Cl,-1.88)
Conclusions and Relevanag:5 Sa LA GS F R2dzaGYSyd F2NJ LINSGAz2dzafe& dzyYSI adz2NBR O2y T2
2F wed LT 020K AydSNBSyldAaAzya NS GItAR 2LiAz2yas YlaasSoizye aKkzd

Mastectomy vs BCHRT

1004

NSABP B6 (Fisher 20023 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 of the treatment assigzlimerar
follow up showed/ 2 n | gfcips Eegands to DFS, DDFS, ar@fy +LN pts receivedPJand Melphalan

w ¢ @redar@less of LN staty89.2>  h.3%(p < 0.0Q). The benefit of radiation therapy was independent of the nodal status.
Axillary Dissection of Lv2lwas performed regardless of randomization. LN recurrencedg®pite 38% pN+.

P<0.001

_ A Disease-free Survival B Distant-Disease—free Survival © Overall Survival
)
€ g0 100 @ o 100 100
=)
g
é 80 80 20
o 60
b s
o =
E g0 60 60
O >
T Lumpectomy {220 events) —
2 404 a
o 2
3 S 40 40 40+
2 =
'5 o
] O Total mastectomy 1 O Total mastectormy 4 O Total mastectomy
E 04 1371 events) (283 avents) (299 events)
8 Lumpectomy plus irradiation (78 events) 20 A Lumpectomy 20 20 A Lumpectomy
(408 events, P=0.47) (338 events, P=0.51)
A Lumpectomy + irradiation A Lumpectomy + irradiation
(391 avents, P=0.41) (309 events, P=0.95} (317 events, P=0.74)
0/t : . . ‘ : 0 T : ; T ) 0 r r T , 0 T r T T )
0] 3 5 1 16 20 0 4 g 12 16 20 0 a 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 (+) |
LF OS / DFS LF OS / DFS
Lumpectomy 36.2 44.2
52.3/68 36.7/45.8
Lumpectomy + RT 17.0 8.8
P < 0.001 <0.001

ETORC 10801 (Van Dongen 200®TCimcpy 1 g A G K ycy LI A S56m)daRdordizxy MRNEYS. WL EpvEhvicmd y 2 H
margin, complete axillary clearance, and RT 50Gy with 25-G32IRoost. 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 arnfnad +margins

Milan | (Veronesi 200238 RTC in 1973 with 701 patients TXed with radical (Halsted) mastectomy (349 pts) vs. quadrantectomy followed
08 w¢ O6opH LWia0 pn D& b 062240 mn Deéd ! FUGSNI mdpTtcX LI §35%Wiea oA
to inadequatepathology at that time).At 20-years f/u Ipsilateral E mastectomy 2% vs. BERT 9% < 0.00). But interestingly, his

rate isidenticalto rate of contralateral BGa& dzZ33S& G Ay 3 ay Sé ilaiNek than MEurreddeAdilalin/ghadrani récurrence

was comparable to mastectomy (8 cases vs. 10 cdses) b 2 jyear5Of%&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 atecahB&IA

36 http://www.ncbi.nlm.nih.gov/pubmed/12393820?dopt=Abstract
37 http://www.ncbi.nlm.nih.gov/pubmed/10904087?dopt=Abstract
38 http://www.ncbi.nlm.nih.gov/pubmed/12393819?dopt=Abstract
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Surgical Margins

MARGIN STATUS RECOMMENDATIONS AFTER BCS FOR INVASIVE CANCERS AND DCIS

Invasive Breast Cancer

* For invasive breast cancers that have a component of DCIS, regardless of the extent of DCIS, the negative margin definition of “no ink on
tumor” should be based on the invasive margin guideline. In this setting, “no ink on tumor” is recommended for either DCIS or invasive
cancer cells, primarily because the natural history, treatment, and outcomes of these lesions are more similar to invasive cancer than DCIS.
For specifically challenging cases, clinical judgment and discussion with the patient should precede routine re-excision.

« These margin recommendations cannot be applied directly to patients undergoing APBI/PBI,! where data regarding local recurrence are
more limited. Furthermore, individualized clinical judgment should be utilized on a case-by-case basis, using postoperative mammography
to identify residual calcifications and clinical-pathologic factors such as quantitative extent of disease near margin, presence of extensive
intraductal component (EIC),? young age, or multiple close margins to assist in identifying patients who may have an increased risk of IBTR
and therefore may be selected to benefit from re-excision.

« For patients with invasive breast cancer after BCS, with microscopically focally positive margins (in the absence of an EIC),? the use of a
higher radiation boost dose to the tumor bed may be considered, since generally a boost to the tumor bed is recommended for patients at
higher risk of recurrence. See BINV-I.

No ink on tumor 2-mm margin z:cr::;giryn

Invasive breast cancer X

Invasive breast cancer + DCIS X

Invasive breast cancer + extensive DCIS X

Pure DCIS X

DCIS with microinvasion X

Pure LCIS* at surgical margin X
Atypia at surgical margin X

*For pleomorphic Lobular Carcinoma In Situ (LCIS), the optimal width of margins is not known.

- Poora dZNHAOLt YINBAya Oly tSFR G2 m NIdGSa 2F [Co

Park 2000*° 533 patients clinical stage | or Il B@o had assessable margins, received at least 60 Gy primary tumor bed, and > 8 years
f/lu. Margin scored (by presence of invasive or in situ disease touching inked surgical margin) = neg, close, focatysiyvelyex.
RT doses were not adjusted according to margin status. 8 yr LR: 7% (negative), 7% (close), 14% (focally +), and 2% (extens.

EORTC 22881/10882 (Jones 2009%ee above for actual study results). Subset analysis of boost versus no boost trial in 1989, 5,569

LI GASyGaed !ttt LIG& tdzyLSodz2ye b !'[b5 M 2.LT G20t R232%bdsE pnkH
or16 Gytumorbed. AA G K LI2AaAGADBS YI NBAYyad NBOSAGSR 2. L 2F pn D& (G2 G(4KS
F/U 10 years.

adzf GADGlI NRIFGS LINSBRAOGZ2NE [wY m INIRS o6{{0X 38 fpn <BO{10WVS. mc D&
11% (SS).

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

margins.

Comment on this study by MacDonald 2089Surgical reexcision should continue to be performed based on strength of multiple other
studies. Age and grade worthy of further investigation.

Initial resection ———

- ldzi2Yl GAO {KIGAy3 @ b{a

YaleShave Margin Trial Additional selective margins l

wwlih Hop ONBLF &G OFyOSNI &aiGl-3asS n G2 LLL ft dzvLis

| 1. Resection of selective margins | 2. No further cavitary shave margins |.

Randomization occurred intraoperatively after surgeons had completed standard partial mastec (‘

Positive margins IDC inked surface or DCIS < 1mni® =rate of positive margins Margin before

Median age 61. il l
Randomization

Chagpar, NEJM 2015.
Before randomization,ate of positive margins 36%6.34%(NS).
After randomizationrate of positive margins 19% vs. 3438)

Shave
After randomizationrate of 2" surgerymargin clearancé0% vs. 21%8S) Q

Additional tissue Final margin

\

No shave

39 http://www.ncbi.nim.nih.gov/pubmed/10764427?dopt=Abstract
40 http://www.ncbi.nlm.nih.gov/pubmed/19720914?dopt=Abstract
4% http://www.ncbi.nlm.nih.gov/pubmed/19720895?dopt=Abstract
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Kaiser Shave Margin Trial
9054 BCS over 5 yed®)162020)and 55 surgeons had a-excision rate of 18.8%
LY RA @A Rdzl {earetzitiBich 2a)eSrangeul from 7.8% to 36.8%, with ai@iddifference between the 10th and 90th percentile
In the survey, 53% alurgeons reported being in practice for more than 10 years, 31% having fellowship training (breast or surgical oncology),
and 45% having breaftcused (>50% of cases) specialty practices.

Chakedis, JAMA Net Open 2022

Surgeons who always used cavity shave margins had lower mé&E®A a A 2y NI (54

{AyOS

Reexcision rate in BCS in which shave margins were uged A (i K

GKS 2yasSi

27 OF #ade

AKIF 8S YIFNBAY d&AS Ay
1 { 6 AlK2dzd

Table. Factors Associated With Lower Re-excision Rates in Univariable and Multivariable Linear Regression Models

omMn M2
I.
AKIFFS YI NBAYA

g8 HMOTI:T ot

& dzo patefits. 2 F

LIk |
oMo ¢

Univariable model

Multivariable model

Surgeon-specific variable B (95% CI) P value B (95% CI) P value
Mastectomy rate 0.22 (-0.06 t0 0.51) 12 0.14(-0.13t0 0.41) .29
Percentage of operations for DCIS 0.18 (-0.25t0 0.61) 42 0.13(-0.25t00.51) .49
SSO-ASTRO margin guidelines -1.95 (-8.44 to 4.55) .55 -2.05(-7.58t03.48) .46
BCS per year -0.11(-0.21 to -0.006) .04 -0.04 (-0.15t0 0.06) .42
Neoadjuvant chemotherapy use -0.62 (-1.09 to -0.16) .01 -0.48 (-0.94 to -0.02) .04
Ultrasonography-guided localization use -5.64(-10.2to-1.11) .02 -2.89(-7.06t01.28) .17
Medical center location 0.47 (0.02 t0 0.92) .04 0.34(-0.9t00.76) 12
Breast-focused practice (>50% of total cases) -4.46 (-8.65 to -0.27) .04 -0.06 (-4.86t04.74) .98
Routine or always use of oncoplastic techniques -6.25(-10.5t0-2.01) .005 -2.05(-6.19t0 2.09) .32
Intraoperative gross margin analysis -6.19 (-11.6 t0 -0.81) .03 -4.86 (-9.86t00.13) .06
Always use of cavity shave margins -7.65(-12.9t0-2.42) .005 -6.11(-11.0to-1.64) .009
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Microinvasive Disease

HypoFx and Microinvasive Disease Study

H RH1234 patients T2 NO all BCHy| 1. WBI 42.5 Gy in 16 fx | 2. 5¢/@ 25 fx |.Analysis T1mi tumorgs.T1la2 disease was performed.
1°KaplanMeier estimates of local recurrence (LR), distant recurrence, and overall survival (OS) were compared usingrikedsy
T1mi was found in 3% (n = 38) of patients

Goldberg, Breast 2023. 12 year FU

10-year LR Timi22.6% vs. T1a2 6.9% (HR=3.73p < 0.001].

10-yearDRR T1mi5.1% vs. T1a212.1% (HR=0.56; p = 0.36).

10-year OS T1mi91.5% vs. T1a2 84.4% (HR=0.48; p = 0.14).

Rates of LR did not differ whether treated lypofractionation or conventional fractionation (HR = 1.21; 95% CI: 0.35, 4.18; p = 0.77).
T1mi Recurrences (n=8) 5 (62.5%) invasive and 3 (37.5%) DCIS.

T1la2 Recurrences (IM3) 64 (87.7%) invasive and 9 (12.3%) DCIS.

ConclusionsThe risk of LR was considerably higher in patients with T1mi compared-®tlifreors, but OS remained very good. Future
research should evaluate the utility of wider local excision and boost radiation to optimize local control for microibxessteacer.

Lidocaine Injection

Indian Lidocaine Injection Trial
H RH1583 women early breast cancer w/o NAC | 1. Peritumimjakction of 0.5% lidocaine;X0 minutes before surgefy2. No lidocaine |.
Primary and secondary end points were DFS and overall survival (OS), respectively.

Badwe, JCO 2023. 68 months.

5-year DFS 86.696.82.6% KR 074; P = .017) 5-year OS 90.1%5.86.4%HR, 0.71; P =.019).

The impact of LA was similar in subgroups defined by menopausal status, tumor size, nodal metastases, and hormone tehepianan
epidermal growth factor receptor 2 status.

5-yearClrates ofLR3.4%vs.4.5%(NS) 5-year Cl rates of DR5%vs.11.6%(SS).

There were no adverse events because of lidocaine injection.

CONCLUSIOReritumoralinjection of lidocaine before breast cancer surgery significantly increases DFS and OS. Altering events at the time of
surgery can prevent metastases in early breast cancer (CTRI/2014/11/005228).
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SLN and Axillary Analysis

Criteria Primary Evaluation Followrup Evaluation
if pNO o
. . . . M 20a
If cNO (x 32 suspicious nodes on imaging). SLNB !f NG (il N, Nl OF i8S 2000
if pN+ (other than above) MHALND
If SLNB not identified
LT Obb 6% o [b 2y AYl 3 if biopsy neg b ([b
or FNA / core biopsy | if biopsy pos (and meets Z0011)
L ¥ x neoadjuvafitRhemotherapy planned. if biopsy pog+ high volume disease + pog Chemo given). M !'[ b5

- Pathologic examination SLND is now accepted as the initial approach for women with early stage breast cancer. In patients with clinically nede negat
breast cancer, SLND identifies patients without axillary node involvement, thereby obviating the need for more extensiye surg

o CertanNXal FlIOG2NE mm fA1SEAK22R 2F [b Ay@2f dSYSyido
A Larger tumorsare associated with a higher likelihood of axillary involvement and the likelihood of ALN involvement increases as the
size of the primary tumor increases. Tis 0.8 %, T1la 5%, T1b 16%, T1c 28%, T2 47%, T3 68%, T4 86%.
A Lowgrade (grade 1(3.4%)umors have a significantly lower rate of ALNtastases compared tgrade 2 or gradé (21%)tumors.
A Lateral breast tumors> ALN mets than central.

0  ASCO recommendations (Lyman 2014)

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 SLNBEn women with early stage breast cancer and:
1  Large or locally advanced invasive breast cancer (tumor size T3/T4)
T Inflammatory breast cancer,
1  DCIS (when breasbnserving surgery is planned)
T Pregnant.

A Yes ALND:iivomenwith SLN metastasewho will undergo mastectomy.

A No ALND if womenwithout SLN metastasesr with one to two metastatic SLNplanning to undergo BCS + WBRT.
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Disease-free Survival (%)

Randomized®tudies to Know

NSABP 841985 (197134)

1665 pts, operable, potentially curable cancer confined toliteast and axilla; nodes not fixed.
Eligibility: Operative breast cancer, No systemic therapy.
C2NJ Of Ay A Ol flifraicabntastdciiniy®=2%) wa tptal mastectomy + PMR294)

For clinically NLJ( & =

H radibal mastectomy (+ ax dissectioli362)
2. total/simple mastectomy (+ ax dissection only if evidence of nodal recurre(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 not considered 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 arms are the same, but this is because in the total mastectomy arm with Ry, axilla
recurrence is MORE, but supraclav recurrence is LESS.

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

80

60

Women with negative nodes

40

20

Women with positive nodes

If ctNO M !'[ b5 6o
M wt¢ (’Jng
M b2 ! EAC
IfcN+ Th ! EAfELFN
M ! EAffIN
B Overall Survival

N . Women with negative nodes

60
40
20+ N
] Women with positive nodes
0 T T T 1
0 g 10 15 20 25

ACOSOG Z00119992004) Nonrinferiority trial comparing SLNBx | SLNBx + ALND.

Fisher, NEJM 2002. 3ars.

82% of pts hadi | y S IGR&GY%I LN, 37% HNdeathwithout evidence of cancer (2594 1° cancer (6%)
contralatBCa(6%). Mostecurrences (74%) were distan80% LN 42% LN)- 5% had local recurrence, and
4% hadegional recurrence. Note the continued relapses even after 10 years.

19% axillary first recurrence noted. Vs 0.9% in the SAlbifiiz 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 ckieated 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 thregitddps or among the two LN+ groups.
Conclusion Failed to show a benefit of axillary dissection for clinidailypts (compared with a waiand-
watch approach).

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

CHUO Th nm: Lbbl m: y2REFEt NBOdNNBYyOS a FANRG NBOdN
0 m{FYS
tFNE ¢- oOo0cpl b ciz ONRBdIzZIKE & UKS &l YSO
B SAABHSMPEA 2y b w2 FEATEFNE NBOdNNBYOS
B w¢e M 1t 22 FTEAf I NE NBOdZINNBY OS
A Women with Negative Nodes B Women with Positive Nodes
50 — Radical mastectomy 50+
. | - Total mastectomy + irradiation ]
Pt ---- Total mastectomy Distant recurrence e
o 404 40 P:0-4_‘_1 """"""""""""""""
é 1 Distant recurrence 1
T 304
(]
£ J
E 204 Local or regfonz?recurrence
= 1 T s
S | /A o ies-essmsesscccccacce= | Y et
E ‘IO-
=
Q B
0 T T T T 1
0 5 10 15 20 25

Years after Surgery

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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Z0011 Study Design Schema
Breast Cancer

Arm 1: ALND

Whole Adjuvant
Breast & Systemic
Irradiation Therapy

Arm 2: No Further
Axillary Treatment

Follow-up

]
Table 1. Baseline Patient and Tumor

H w Elosed prematurely due to low accrual doa rate of eventsNorinferiority 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+

by IHC were not eligible buttimately 41% were micromets or ITICs

16% were EfRPR-.

EXCLUDED bS2| R2dzgtyd OKSY2 2NJ 1 ¢X o0AtFGSNXE ./ 3 adAf
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 field0%received a high tangential field RT.

I f20 2F adz2NHS2ya KIFEIR LI GASyida FNRY (GKS O2YYdzyAideac
SPSy 1y26 (KSe& 6SNBE 2y GNAIf & 2YiReyknéwSand tReyfddiations S NB  (
oncologist were lik€She has 2 SLN+ and the protocol says only breast? No Way!

Giuliano, Ann Surg 2010

Outcome Further involved nodes with cALND 27%.

5-year breast recuALND 3.1% vs SNB 1.6% (BiSl)a recui0.5% vs 0.9% (NYear 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

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 removed: 17 for 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, axillary dissecti@vealed additional metastases in 27.320% 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 with breast conservatisgstémic
therapy, the use of SLND alone compared with ALND did not result in inferior survival.

Characteristics by Study Group
No. (%) S — — e ———————————————————
Figure 2. Survival of the ALND Group Compared With SLND-Alone Group

1
ALND  SLND Alone

Characteristic h=420) (n=436) » Alive
Age, median (range), v 56 (24-00) 54 (25-90) ‘
Missing 7 10 -
Clinical T stage
T 284679 303(70.6)
T 134(321) 126(29.4)
Missing 2 7 =t
Turnor size, median - 1.7 (04-7.0) 160050 ALND o
U 20
(rangg), cm ol | =====- SLND alone - 7 .
Missing 6 14 0 = : Log-rank P=.25 10 Log-rank P=.14
Reoeptor status 0 2 3 4 5 & 7 8 0 1 2 3 4 5 6 7 8
ER+/PR+ 266 66.8) 270 £8.9) Years Years
SR/ 61059 54(198) \I*CL;JEHEK 420 408 G 141 74 4 :
ALND 420 408 39 a7 20 88 37
ER-/PR+ 308 4010 SLND alone 436 421 411 142 74 436 gl 3
FR-/PR- B3 (16.5) 64 (16.3)
Missing 37 a4 ALND indicates axillary lymph node dissection; SLND, sentinel lymph node dissection

JagsiSan Antonio Breast Conference 2013, Poster Sessield-P9.

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 tangeotly treatment:

High tangents (cranial tangent border within 2 cm of the humeral head) were used in 52.6% (40/76) patients randomizAd kitteem and

50% (33/66) patients randomized to the SLND arm.

h¥ GKS wuy LI GASYyGa NBOASHESRSE no omyoddizo NBOSAOGSR ROEBOGSR NBIA
Those receiving directed nodal RT tended to have greater nodal involvement (p<0.001).

ConclusionMost patients treated on the Z0011 trial received tangential 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 wevailable, highest rates of directed nodal irradiation were those with multiple nodes involved.
No conclusions can be drawn from this analysis on whether this additional radiation treatment was necessary or beneficial.

Guiliano, JAMA 2017L0-year update.

RESULT30yearOS83.6% vs86.3%(NS)10-yearDFS 78.2% v80.2%(NS). 10-year Rgional recurrencé\S.
Between year 5 and year 10, 1 regional recurrence was seen in the SLND alone group vs none in the ALND group.
CONCLUSIONS AND RELEVANGiEHg women with T1 or T2 invasive primary breast cancer, no palpable axillary adenopathy, and 1 or 2 sentinel lymph
nodes containing metastases,-¥8ar overall survival for patients treated with sentinel lymph node dissection alone was noninferiorr&dl suevival for
those treated with axillary lymph node dissection. These findings do not support routine use of axillary lymph node mlisstttigatient population
based on 1€year outcomes

Z0011Eligible ECElanagement Study

BIINR A LISOGA @GS aiddzRe g Al K2LMsorgmgs ECEdferitsSRIND and ASLKB ! [ b5 A F  x

P36



Median tumor size 1.7 cm.
Outcomes are compared in patits with 12 LNs+ + microscopic ECE treated with SLNB alone.

Barrio, Annal Surgical On2020

Results mECE was 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, no isolated axillary failures were observed.

¢ KSNB

6SNBE wMm

The fiveed ST NJ NI G 8

b 2

RATFSNByOSa
Conclusionsin Z0012eligible patients, nodal recurrence rates in patients with mECE are low after treatment with SLN biopsy alone, even in the

y2RI
2F Lye
6 SNB

NB OdzZNNBy OSaT
Y2RIf
2043 SNWBSR Ay f

NB OdzNNBy O S

G2 adzZINI Of I @A Odzt + NJ g
gFa moc: YR RAR y2i
20t 6LIT nonyd 2N RAAGHYD

absence of routine nodal radiation. The presence of mMECE should not be considered a routine indication for ALND.

SINODAFONE

ALNDNB Y2 O £

2F % MnAn-SUNEAf f | NB

t SoSt

LkLL

Nor+Inferiority Trial
H R'b889 women either BCS (75%) or Mastectomy2 FISLNB- #12 Macrometastatic SLN$)| 1. ALND'badj Tx (Standard) | 2. No ALND (exp) |.

y2y

All BCS patients receivedBRI w/o RNI. PMRT < 20% of mastectomy patients. 50% received adjuvant chemotherapy.

! [ b5 NB@SI

tSR Iy

F RRAGABNW FdH maaie: 0OLE Gk Sy VMiddBGh I Ko xdo B D MHE

Similar to Z0011 findings.

Tinterri, Ann Surg Oncol 2022.34 month followup.
5-year mortality of 5.8%s.2.1%(NS).
5-year Recurrence®.9%vs.3.3%(NS).
Only one axillary lymph node recurrence was observed in each arm.
5-year OS rate89% NS.
ConclusionsThe 3year survival and relapse rates of¢PIBC patients with one or two macrometastatic SLNs treated with SLNB only, and
adjuvant therapy, were not inferior to those of patients treated with ALND. These results do not support the use of rblMihe A

OPTIMAL Trial@PTmizinglrradiation throughMolecularAssessment ofymph nodg
H R'b487 (of planned ~1400 patients) 1cNOIDC s/BCS + SLN patients receii@8NA (On&tep Nucleic Acid Amplification) of 288,000 copies
mRNA CK19/puL in sentinel.LN
Therefore cancer burden in LN was assess not by #, but by [CK19].

RT =50 Gy in 25 fractions. RNl = &x+1SCV. NO IMs were irradiated.

| 1. Incidental Radiation of Axillary LNs (IN2) Intentionalnodal irradiation(INT) |.
1°5-year diseasdree survival (DFS).
Closed Early for poor accual.

Algara, Radiother Oncol 2022

YR x n

Norrinferiority Trial

5-year DF83.7%vs.93.8%(non-inferiority p = 0.075). Cumulative Incidences of BRR.5%were 3.5% (INC) and 3.4% (INT) (difference of
0.1% [<4.8%)]; p = 0.021), and 5% (INC) and 3.5% (INT) (difference 1.4% [<6-0%&riaoty p = 0.101) for DR. CT was more Incident with INT
(26.9%) than with INC (19.2%), though the difference was nasstatlly significant (HR 1.39 [95% CI: 0.92, 2.10]; p = 0.11).
Conclusiorintentional does not outperform incidental irradiation by more than 5.7% in terntsyefar DFS, 4.8% for LRR, and 6% for DR.

Table 3

Mean dose received by volume. *Referred to patients that received “boost”, 141 and
135 patients in the intentional and incidental irradiation groups, respectively.

Table 4

Acute radiation toxicity events reported and their frequency (number and percentage

Intentional Incidental irradiation of patients).
Sihio0 (N = SgRIRKN = 222) Event Intentional irradiation Incidental irradiation
Breast (Gy), mean (SD) 49,8 (4.8) 50.2 (4.7) (N =220) (N =222)
Tumor bed (Gy), mean (SD)* 59.4 (6.64) 59.6 (6.62) — N N
Axillary level 1 (Gy), mean  48.0 (4.6) 31.3(13.4) Dermatitis 207 (94.1%) 212 (95.5%)
(SD) Skin Hyperpigmentation 28 (12.7%)
Axillary level 2 (Gy), mean  47.5 (6.0) 203 (15.3) 36 (16.2%)
_(SDJ Pruritus 19 (8.6%) 14 (6.3%)
Axn(]l:;gﬂ level 3 (Gy), mean 47.6 (7.6) 9.1 (11.2) Pain of skin 9 (4.1%) 8 (3.6%)
. Breast pain 4(1.8%) 6 (2.7%)
. ) (
SLI|.;:§aDC)laVICLIHI (Gy), mean 50.0 (8.4) 1.0 (8.4) T dtre i 1(0.4%) i
Internal mammary chain 243 (14.6) 19.8 (13.2) Unspecified event 3 (1.4%) 1(0.4%)

(Gy), mean (SD)

p37

FEAE £ NEB
RAT T
oL

0 PpDy::



O«
Ve
u»
-<
N
=N
Ve
u»
Z
[E

9hwe¢/ mndpym k !'alwh{ o6all1F !'[[L!b/9 ¢wL![ $AGK2dzi bS2l R2dz0I yi
EORTC Trial 10922023 (AMAROS)After Mapping of the Axilla, Radiotherapy Or Surgen{)[ bb Ih ! [ b5 @& w¢
Randomized. Surgery, -T2 (<3cm), if SLN+ thenl. completion ALND 2. axillary RT 50/25.
Mastectomy 18%, BCS 82%. Grade 1 (24%), Grade48%d)6 Grade 3 (289%). 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 25 fractions

Population less favorable than Z11, since 5% had > 2 +SLN.

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

pxilorylymph Avillary Straver, JCO 201(Bubset analysis

nodedissection  raciotherapy First 2000 patients, 566 with SLN+. Patterns of adjuvant chemo use.
(n=744) (=0 Outcome Chemotherapy ALND 58% vs ART 61% (NS); hormones 78% vs 76% (NS)
{Continued from previous page) Conclusion: Absence of knowledge about extent of LN involvement doesn't impact administration of adjuvant
Adjuvant radiotherapy chemo
Breast 597 (B0%) t46 (Bo%)
Chestwall 34 (5%) 51{7%) Straver, Ann Surg Oncol. 201&ubset analysis
Internal manmmary chain 72{10%) 65 (10%) First 2000 patients. SLN identification rate 97%
Systemictreatment administered Outcome SLNin 65%;SLN+ in 34%r(acromets 63%, micromets 25%, ITCs 12%)
?;:;ff:::”eatmem 666(22::) 61;(23:) Further nodal involvement if macromet 41%, if micromet 18%, if ITC 18%
i #53(62%) 18 (61 Conclusion: SLN procedure highly effective; further nodal involvement in patients with micromets and ITCs
Hormonal therapy 585 (79%) 525 (77%)
was 18%
Immunotherapy 45 (6%) 44 (6%)
Sentinel node characteristics
MNumber of sentinel nodes removed Donker, Lancet OnCOIOgy 2014.
. 352 (45%) 293 (43%) Outcome 5-year axillary recurrence ALND 0.43% vs RT 1.19%.
5 201 (37%) 317 (37%) 5-year DFS ALND 87% vs 83% RT (Y8ar®)S ALND 93% vs RT 93% (NS). 5 o )
3 127 (17%) 105 {15%) MorbidityY m f € YLIKS R S28% vsdWai{K{ U ¢ brg I N¥ OANDOdzY¥SNBY OS | u
24 84(11%) 56 (10%) But no difference in arm range of motion nor overall QoL.
Nurmber of positive sentinel nodes Conclusion ALND and RT after SLN+ provide excellent and comparable controlZpcNQ. RT results in
1 581(78%) 512 (75%) significantly less morbidity.
2 127 (17%) 134 (20%) Criticism: Underpowered to show noinferiority 6 8 8 dzY SR a Ay O2 NNBOGt &8¢ | EAf |
3 29(4%) 27 (4%) non-inferiority HR margin of 2).
=4 7(1%) 8(1%)
Size of the largest sentinel node metastasis
Macrometastasis 442 (59%) 419(62%)
Micrometastasis 215(25%) 185 (257%) Hurkman, Radiother Oncol 2008MAROS, RT QA.
Isolated turmour cells 87 (12%) 67 (10%)
MNumber of positive additional nodes (besides sentinel node)
0 AGUET2 (675 26/69(38%)
1-3 168/672 (25%)*  24/69(35%)F 2on
=4 S2/672 (B%)* 17/63(25% )t
Missing UYET72 [<1%)* 269 (3%)1 3em b
B Medial field
pie boyer
J
Table 1 Gr— ilg
Protocol guidelines for iradiation of the axilla . .
Protocol gudelines
Target volume All three levels of the axilla and medial (b)
part of the supraclavicular fossa @)
Patient position Supine, arm 90° abducted.
Preferred treatment technique  One large AP beam covering levels I, I
and TIT.
One small AP beam covering level IIL Fig. 1. Frontal view (radiograph) of axillary region. Dose specification
This beam may be omitted if a points A and B are indicated. The axial patient contour given in (b) is

transmission plate is used in the large AP

beam.

One PA beam covering levels I and IL
Dose specification At half patient thickness for levels T and

T and at 3 em denth for lewel TIT

indicated by a black line. {b) Axial contour at the cranio-caudal level of the
black line indicated in (a).

Bartels, £02022 10-yearLong Term Data.

RESULTRer intentionto-treat analysis, 1§ear ARRCI0.93%(n=7) vs1.82% (=11) NS.

No differences in OS or DFS

ALND was associated with a higher lymphedema rate in updayedbanalyses (24.5% v 11.9%; P <.001).
Quality-of-life scales did not differ by treatment through 5 years. Exploratory analysis showegemi 0
cumulative incidence of second primary cance42.1% (95% CI, 9.6 to 14.9) after ART and 8.3% (95% Cl, 6.3
to 10.7) after ALND.

CONCLUSION

This 16year analysis confirms a low ARR after both ART and ALND with no difference in OS, DFS, and
locoregional control. Considering less arm morbidity, ART is preferred over ALND for patients-pagitsi
cT%2 breast cancer.
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NSABP 82(19992004)-- SLN + ALND vs. SLN alone

Hwib® pcwmm SAGK 2LISNI 60t S -axiflady(Td BOPST2 agudSIumpectonyI8g¥P.S NI | Yy R O[ b
1. SLN followed by immediate completion ALNR. SLN alone, if SENull ALND if no SLN identified or if SLN+.

Identification included technetium 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%), ALNI®6% and ALND+ 49%alée negative rate

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

. C'[{9 boD!¢L+9 o6& I [b NBY2@GSRY M OMY:20X H OME:0Z
FALSE NEGATIVE by tumor location: lateral (12%), central (5.5%), medial (9.1%). SS!!!

clinicallyaNegativeyAxillaryNoaes)

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

Biopsy s
*Axillary node dissection In the 26% of SLN+ patients, 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. Whesettieel node
is negative, sentinel node surgery alone with no further axillary dissection is an appropriate, safe, and effective tihdmagast cancer
patients with clinically negative lymph nodes.

Axillary Evaluation Omission

- More than80% of women > 70 yo with low risk cTINO ER+ BCa still routinely receive SLNB.
o  Choosing Wisely recommended against the use of SLNB in this population.
0  There is a concern that without a SLNB, adjuvant therapy deaisaking will be impacted.
- Questions:
o Does the benefits of knowing LJ- G A Sy G Q& ! EAf f duMBighthdicbsfiadzide éffac®? { [ b. NB & dzf (0
0  What clinicatests (like an axillary US), can help us make this decision?

SOUND Study NorInferior Study

SOUND (Sentinel Node vs Observation After Axillary-Stitand)

Hwlh mnco 62YSyY LINE A& LISOWwrh®S upyoyéri ¥ Ne§ prdogetdadive axillabllgs 1atSt o. / { @

| 1. SLNB | 2. No Axillary Surgery |.

Suspicious nodes received FNA.

Nearly all received Adj RT and Adj Endocrine therapy.

Median (IQR) tumor size was 1.1 (0.8) cm, and 1234 patients (87.8%) had ER+ ERBB2 (formerly HER2 or HER2/neu), nonoverexpressing BC.
1°5-year DFS.

Gentilini, JAMA Oncol 2023

In the SLNB group, 97 patients (13.7%) had positive axillary nodes.

5-yeardistant DDFS was 97. %% 98.0%(NS).

A total of 12 (1.7%) locoregional relapses, 13 (1.8%) distant metastases, and 21 (3.0%) deaths were observed in thgp SLNB grou

A total of11 (1.6%) locoregional relapses, 14 (2.0%) distant metastases, and 18 (2.6%) deaths were observed in the no axillgrgugurgery
Conclusions and Relevanda this randomized clinical trial, omission of axillary surgery was noninferior to SLNB in patients with small BC and a
negative result on ultrasonography of the axillary lymph nodes. These results suggest that patients with these featieesfelyspared any

axillary surgery whenever the lack of pathological information does not affect the postoperative treatment plan.

UPMC Elderly Patient Study
Cohort2109women age > 70 yo with ER+, ERBBIR0 from 201 2014 c p:2 NBOSA PGSR {[b. FyR pm: N
1°5-year DFS

b’)
O
u»
>
Q
u»
¢

Carleton, JAMA Net Ope2021 Avg followup 4.1 years.

Rates of SLNB steadily(1.0% per year), a trend that persisted after the 2016 adoption of the Choosing Wisely guideline.

Rates of RT slightly (3.4% per year).

No association was found between SLNB and either LRFS (HR, 1.26; 95%nCh06.37T t ' dT M0 2NI-BECgH DI wIl' mdprpn
In addition, RT was not associated with LRFS (HR, 0.33; 95%@Id00& T t [ dmMa0 2NI-5€8NA DI wl' ndpdpthd & hp:’
Subgroup analysis showed that stratification by tumor grade or comorbidity was not associated with LRFS or DFS. Lomtassoiute

recurrence were observed when comparing the groups that received SLNB (3.5%) and those that did not (4.5%) as grellips that

received RT (2.7%) and those that did not (5.5%).

Conclusions and Relevanckhis study found that receipt of SLNB or RT was not associated with improved LRFS or DFS in older patients with
ERpositive, clinically nod@egative breast cancer. Despite limited folloyy time and wide 95% Cls, this study supports the continued
deimplementation of both SLNB and RT in accordance with the Choosing Wisely and National Comprehensive Cancer Network guideline&
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SEER Elderly Patient SLNB Study
39962 patientsk T-yearold patients diagnosed with TI2 breastancer in 2012015 Training set (n = 29,971) and the validation set (n = 9,991).
Axillary surgery was not specified in the SEER database
SLNB defined as3 LNs removed.
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Xu, Front Oncol 2020.

In the training set, patients with SLNB had better @8 0.57, P

< 0.001) and BCSS (aHR 0.55, P < 0.001) than patients without
SLNB. Multivariate COX analysis identified age, marital status,
grade, subtype, T stage, and radiation as independent risk factors
for OS and BCSS in both SLNB anedSidyiB groups (@ < 0.05).
They were subsequently incorporated to establish nomograms to
predict 3 and 5year OS and BCSS for patients with or without
SLNB. The concordance index ranged from 0.687 to 0.820, and
calibration curves in the internal set and external set all
demonstrated sufficient accuracies and good predictive
capabilities. Further, we generated a risk stratification model
which indicated that SLNB improved OS and BCSS iniskgh

group (OS: HR 0.4P < 0.001; BCSS: HR 0.54, P < 0.001), but not
in the lowrisk group (all P > 0.05).

ConclusionWellvalidated nomograms and a risk stratification
model were constructed to evaluate survival benefit from SLNB in
elderly patients with earhstage breast cancer. SLNB was

important for patients in the highiisk group but could be omitted

in the lowriskgroup without sacrificing survival. This study could
assist clinicians and elderly patients to weigh thegtignefit of

SLNB and make individualized decisions. We look forward to more
powerful evidence from prospective trials.
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LN Micromets

Micromets SLNB IBCSG-@B

Hwlbh dowm

LI GASyGa 6AGK YAONRYSEI 6 AIND (2. b additovarsurgeR$ LI2 8 A G Ay GKS {[b.

97% received adjuvant RT without regional nodal irradiation (RNI). In the ALND arm, additional axillary nodal involva#ent = 1
Median 21 LN removed at ALND.

Galimberti, Lancet 2013.

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

ConclusionAlthough the study closed before meeting target accrual, the authors concluded that breast cancer patients with limited SLN
involvement could be spared the morbidity of an ALND.

Retrospective MicrometTCStudy

10,271 pa

tients referred between 2006 and 2011 with newly diagnosedl@T{@NO, pNO(i+), pN1mi, or pN1a, MO breast cancer.

Dosani, IJROBP 2022. Median followup was 9.3 years.

10-year Lbn oy I TndLlbnéoAbd) oy I|[LbmMYA oy I c|Llbwml 6y I wmy
LRRadiationTx Use 1.1% 24.3% 45.7% 71.1%
LRRFS 96% 92% 97% 96%
Distant RFS 94% 91% 90% 84%
BCaSS 95% 90% 93% 87%
10-yearLRRFS pNO(i+)for BCS alone 81% vs. BaSeast RP3% vs. BCS + WBRT+RI¥%(NS).

pN1mi for BCS alone 94%, vs. BCS + breast RT 96% vs. BCS + WBRT+RNI 100% (SS).

pNO(i+) for mastectomy alor@3% vs. mastectomy + PMRT 100%.(NS)

pN1mifor mastectomy alone ®% vs. mastectomy + PMR%%6 (NS)

On multivariable analysis phtients with pNO(i+) and pN1ngystemic therapywas associated with improved LRRFS in patients with pNO(i+)
(hazard ratio [HR], 0.2;[0.06 Pc 8 T t ' dnanp0 FyR LI -@iBdatsxiwninen WARRAsmIdriatdy T & ©
with a trend toward increased LRRFS (HR, 0.2;40.08v 8 T LRRTWas mpnsignifidantly associated with improved RFS in pNO(i+) or pN1mi
disease.

Conclusiondn the era of sentinel node staging and modern systemic therapy, patients with pNO(i+) and PN1mi treated with LRRT elxperience
108 S NJ [ ww NX & | &onsEningsurded dr Shaktedold &nd RiT. LRRT was associated with a trend toward inciRESeid LR

pN1mi but not pNO(i+) disease

10-year LRRFS

P41l



Lymphedema

KoreanModel for Lymphedemabased orAxillaryclateral thoracic vessel juncture (ALTandnumber of LNs removed on ALND.

Retrospectivel 345 patientst ¢ KS  ydzZYo SNJ 2F f&@YLIK y2RS& RAaaSOGSR FyR ! [ ¢Wynpbedema&tetS T2 dzy R
N} RAFGAZ2Y GKSNI LR d¢
Patients were classified as 3 risk categories in the entire cohort at institution A for simplified patient stratification

Highrisk LNDno >10 and ALTJ V35 >39.9%
Moderate risk [b5y2 BmMn FyR !'[¢W Y2 KKpP@EYR ! [ ¢W top BHodpdd:
Low risk [b5y2 Xmn FYyR ! [¢W zop Xodhdd: d

Park, IJROBP 2023
3-yearCllymphedema for the high moderate, and lowrisk groups was  18.7%5.9%, and 0.5%.
5-yearClI 25.0%, 5.9%and 0.9%

The lymphedema risk was significantly greater in frigk patients with both LNDno and V35 exceeding cutoff values (P < .001).

MGH Lymphedema Study
Mynn LINRPALISOGAGS L./ O2YLINARYy3I fe8YLKSRSYI NraGS omm: m Ay FN¥Y @2fdzyS Fa f
Number of patients with SLNB alone (74%), ALND alone (5%)+&RME7%), ALND + RNI (14%).

Naoum, JCO 2020.

5-year Lymphedema risk SLNB 8% ALND 11% SLNB + RT 25%  ALND + RT 30%.

5-year LRC SLNB 2.3 ALND 3.8% SLNB + RT 0% ALND + RT 2.8%

MVA adjusted for age, BMI, surgery, and reconstruction type showed\:®alone group(vs. SLNB + RN) [ & Y LIK S R(BR; R.66NR=40p).
CONCLUSION

Although RLNR adds to the risk of lymphedema, the main risk factor is the type of axittgayy used.
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Other Important Studies

SCV Dissection with Benefit?

293 patients with SCV disease. All received N#sDrgery for primary tumoFbALND badj RT.

Most patients (71%) received radiation alone to the SCV while 29% had a SCV lymph node dissection.

The latter were more likely treated earlier in the study period (22084), more likely to have multiple positive SCV nodes, and more likely to have
incomplete response to systemic therapy. Radiation fields typically covered the primary site, uppeaadiBapraclavicular fossa with only 15.7% having
Lab O02@SN}3S [yR noys 2 [EAftLF O2@0SNI IS tliASyi(a eGRvSBERY Qi KI @5

Song, Radiother Oncol 2023.
5-year SCV RBSthose who had RT alor®d.7% 8 RT + surgeB85.5%
5-year LR RF®.1% 873.1% 5-yearDFS 57.6%sv49.7% 5-yearOS 71.9%362.2%
Based on four risk factors of DFS, patients were classified into three risk gitmeipsermediate and highrisk groups had significantly lower
survival outcomes than the lowisk group.
Four risk factorsLVI+, ERKi67>30%, and axillary LN+
ConclusionsPatients with synchronous ipsilateral supraclavicular lymph node metastagisiot benefit from supraclavicular lymph node
dissection Distant metastasis remained the major failure pattern, especially for intermediatthighrisk groups.

I'FFFdexkaSKGl {Ay3tS AyadAiddaiazy x nb [b

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

RRMnnn /{ b w¢ o6ptd LI (ASylpav dry R ENEeRmtbwith [subgequehteeost tumdrdped medifly 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 RT tangents alone without RNI.

Adjuvant systemic therapy was used in 49 of the 51 patients (96%) with 27 patients receiving chemotherapy alone, 14egeintscytotoxic
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 96P@-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 Voluime 40 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%) irdweith disease, 2 (4%) remain alive with disease, and 5 (10%)
have died without evidence of disease.

CONCLUSION&e conclude 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 resuitagmable long
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 TANGENSTUDYWong, 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 hormonal therapyMedian 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 such ascifiteednia der report.

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

ECE Study Michiga®ierce IJIROB®3ww yH O0NBI &G OF yOSNI SEOA&AZ2Y | | RN, AdjasystediytieNipyd SR M !
RT=WBRT4%0Gylh . 2240 O66@k ifi&LNJiten RTA0 SCV.37.5% had EQB0/50 minimal vs. extensive ECE)
ResultssECE/+ECBXS 83% vs. 53%—0.069, DFS2% vs. 57% (p=0.12), Axilla as site faeturrence (0% vs. 4%solated axillary failure (Oboth).
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Radiation Therapy:

- While multipleRTC have been performed regarding BCS eligibility criteria and adjuvant tamoxifen and chemotherapy varied significantly within these

studies.Conclusionw ¢

in low risk small, WLE tumors.

If pt is to receive chemo, then RT after chemet(Beeks)

If XRT begins w/in 8 weeks of surgery, LF will be unaffected

o Timing:

o] Fields:
A NegAxillary LNs
A 1-3+LNs
A %4 +LNs

Whole Breast + Boost lumpectomy site
Whole Breast + boost +supraclav, and/or IM
Whole Breast + boost + supraclav s&dM

LOCOREGIONAL TREATMENT OF ¢T1-3, ¢cNO or cN+, MO DISEASE:?
BREAST-CONSERVING SURGERY (BCS) FOLLOWED BY RT

BCS with surgical
axillary stagin
(category 1)"%
* oncoplastic
reconstruction™

Negative
axillary nodes

1-3 positive

axillary nodes

24 positive”
axillary nodes

—>

RT AFTER COMPLETION OF BCS AND AXILLARY STAGING

WBRT % boost® to tumor bed, and consider comprehensive regional nodal
irradiation (RNI) in patients with central/medial tumors, pT3 tumors, or pT2 tumors
and one of the following high-risk features: grade 3, extensive lymphovascular
invasion (LVI), or ER-negative.

or

Consider APBI/PBI in selected low-risk patients (category 1)°:P

or

Consider omitting breast irradiation in patients 270 y of age with

ER-positive, cNO, pT1 tumors who receive adjuvant endocrine therapy (category 1)

WBRT * boost (use of
comprehensive RNI with or

Yesto __ without intentional inclusion of

:;ﬂr?titﬁ:"" of the follow({[ all axilla is at the discretion of the

. cT1—'I:2, ¢NO radiation oncologist) (category 1)

* No preoperative chemotherapy

* 1-2 positive sentinel lymph WBRT with inclusion of any
node (SLNs) portion of the undissected axilla

* WBRT planned No —— |atrisk = boost® to tumor bed

(category 1). Strongly consider
comprehensive RNI.

WBRT # boost® to tumor bed (category 1) + comprehensive RNI with
inclusion of any portion of the undissected axilla at risk (category 1)

—

See
BINV-4

BINV-2

@ ALBEAELFGSNI £ . /! 50869 diNDERey dif&ts i BN +patledtsRirie yodngeér &dmen, but persists even
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BCS + RT

Early Breast Cancer Trialists' Collaborative Group (EBCI&®et2011)# 10,801 women in 17 randomized trials of BCS + RT; 8337
(77%) were pathologically confirmed pNO or pN+. 6 RTC = WLE + RT and included-bskhalioavhigkrisk women (category A, 4398
women). 4 RTC were sector resection or quadrantectomy + RT (cated@89®Bwomen). 7 more recent RTC were lumpectomy + RT in
low-risk women (category C, 4004 womelt).yr risk of any first recurrendeR or distant) @ 00f6 to 19.3% (absolute: 15.7%yr

risk of breast cancer death Q@ Hpdw: (G2 wmodm: 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) 60— 15-year gain 3-0% (SE1-2)
RR 0:52 (95% C1 0-48-0-56) RR 0-82 (95% Cl 0.75-0-90) RR 0:92 (95% C1 0-86-0-99)
50 Log-rank 2p<0-00001 50 Log-rank 2p=0-00005 50 Log-rank 2p=0-03
£ g BCS
Bl 40 BCS £ 40 ® 404 37-6%
S 350% g < 346%
E o -0%
E 25-§% 3 304 BCS % 30 2467 BCS+RT
e £ 252% T |
|2 bt £
£ 20 193% B 204 21-4% < 20+ 111%
g BCS+RT g BCS+RT \ 22.8%
10 104 10
N\
12:6% 10-3%
0 T T T 0 0 T T T
5 10 15 5 10 15
Years Years
For pNO subset@ any recurrence 31.0% to 15.6% (abs: 15.4%)@and
death20.5% to 17.2% (abs: 3.3%).
Absolute 10yr recurrence risk reduction depended on fact(age,
grade, ER, tamoxifen, amdarging.
Worst=ER-,noTam €2dzy3Z m 3INI RSZIER,y&SI NHAYyao® . Sad r

Tam2f R F 3S=Zmamingd NI RS =

¢KSasS TFI Ol 2 NBO%)INERedige (1019%) NS owerx
(<10%) benefitsAbs@ in 15-yr risk of breast cancer death in these
categories was: 7.8%s) 1.1%(ns) and 0.1%ns)

For pN+ subsef® any recurrence 63.7% to 42.5% (abs: 21.2%)@and
death 51.3% to 42.8% (abs: 8.5%)

Overall, 1 breast cancer death was avoided for every 4 recurrences
avoided.The reduction in mortality did not differ significantly between
the pNO and pN+ subsets.

But the survival advantage is LIMITED to only a subgroup. Not ALL
LI G A Sy tagidtionin!s S R
{ SS 0 BT b2nefX ifany recurrence > 20%.

209

pNO-large:
predicted
PN+

15 absolute
recurrence
reduction

10+

PNO-lower

54 pNO-intermediate __.--~|"

Figure 5: Absalute reduction in 15-year risk of breast cancer death with

radiotherapy (RT) after breast-conserving surgery versus absolute reduction

in 10-year risk of any (locoregional or distant) recurrence

Women with pNO disease are subdivided by the predicted absolute reduction in

10-year risk of any recurrence suggested by regression modelling (pNO-large

220%, pNO-intermediate 10-19%, pNO-lower <10%; further details are in

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 0 5 20 2 0 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.

NoRT .=

Absolute reduction (%) in 15-year risk of breast cancer death (95% C1)

43 http://www.ncbi.nlm.nih.gov/pubmed/22019144?dopt=Abstract
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