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Overview: 
 

Epidemiology: 
o Globally, most common cancer in women: 1.67 million new cancer cases diagnosed in 2012 (25% of all cancers).1 
o 5th cause of death from cancer overall (522,000 deaths). 

Á Most frequent cause of cancer death in women in less developed regions (324,000 deaths, 14.3% of total). 
Á 2nd most common cause of cancer death in more developed regions (198,000 deaths, 15.4%) after lung cancer.  

¶ Main cause of death in women ages 20 to 59 years. 

¶ ¦{ ǇŜǊ ȅŜŀǊ Ғ нолΣллл ŎŀǎŜǎΣ Ҕ плΣллл ŘŜŀǘƘǎΦ 
Á Incidence rates vary nearly four-fold across the world regions (27/100k in Mid. Africa and E. Asia to 96 in W. Europe). 

¶ This is due to risk factor modifications (diet fat intake, age of menarche, age of first birth, # pregnancies, etc.) 

¶ bƻǘŜΥ ƛƴŎƛŘŜƴŎŜ ǊŀǘŜǎ Ҩ мффф ǘƻ нллт ōȅ мΦу ҈ κ ȅŜŀǊΦ2   
o Why? 1. Discontinuation of hormone replacement therapy (HRT). 2. Non-increasing mammography rates. 

Risk Factors: 
o Non-modifiable: 

Á Age (overall most important)Υ .ƛǊǘƘ ǘƻ оф όм ƛƴ нло ǿƻƳŜƴύΣ пл ǘƻ рф όм ƛƴ нтύΣ сл ǘƻ сф όм ƛƴ нуύΣ җ тл όм ƛƴ мрύΦ    

¶ A woman has 12% absolute risk of developing BCa over 80 year lifetime (1 in 8).  
Á Female gender (F : M   =   > 100 : 1) 
Á White race (Dx 122 in 100,000) and African Americans (Dx 117 in 100,000) 

¶ But the latter presents with more regional or advanced disease (45% black vs 35% white) and 41% higher breast cancer 
specific mortality rate (32 in 100,000 black women vs 22 in 100,000 white women). 

o Modifiable: 
Á Weight. Obesity does increase mortality and morbidity, but association with BCa and BMI is also dependent on menopausal status. 

¶ Post-menopausal. Direct correlation between BMI and weight.3 
o 2000 analysis 7 cohort studies: Women BMI >33 vs BMI <21 (relative BCa risk [RR] 1.27, 95% CI 1.03-1.55). 

¶ Pre-menopausal. Inverse correlation between BMI and weight. 
o {ŀƳŜ ǎǘǳŘȅ ǇǊŜƳŜƴƻǇŀǳǎŀƭ .aL җом ǿŜǊŜ пс҈ less likely to develop breast cancer vs. BMI <21. 

Á Alcohol (directly correlate with amount of drinking).  
Á Smoking.  

o Hormonal Exposure: 
Á Reproductive Factors that ҧ Ǌƛǎƪ: Nulliparity, early menarche, late menopause, late age 1st birth,4 use of OCP and androgens. 
Á In utero exposure to diethylstilbestrol (DES). 

o History:5 
Á Personal history: Having DCIS in 1 breast = higher risk of developing it in the other.  

¶ 2010 study (using SEER) 340,000 women with 1O
 ./ŀ Ҧ ƛƴŎƛŘŜƴŎŜ ƛnvasive contralateral BCa = 4% at follow-up 7.5 years. 

Á Family History: ҧ нȄ ŀŦŦŜŎǘŜŘ ŦƛǊǎǘ-degree relative, ҧ оȄ if 2 affected first-degree relatives (if Dxed < 30 yo vs ҧ 1.5x if > 60). 
 
 

o Contralateral Breast Ca risk if Ispilatearl Ca. 
o WECARE STUDY (SEER Registry): 

Á Cumulative 10 year breast cancer risk is: BRCA1 carrier: 20% BRCA2 carrier: 16% BRCA1 or BRCA2 carrier: 18% Non-carrier: 5% 
 

Anatomy:  
- Superior margin (2-3rd rib). Inferior (6-7th rib). Medial (Lateral edge sternum). Lateral (anterior axillar fold). 

o Lymphatics: Primary drainage is to axillary, Internal mammary, and SVC nodes.     
Á Level I ς lateral to pectoralis minor. Level II ς deep to pec minor. Level III ς medial.   
Á Internal mammary nodes are 2-3 cm lateral to midline and 2-3 cm deep. First three intercostal spaces are most likely to be involved. 

¶ wƻǘǘŜǊΩǎ [b ŀǊŜ ƭŜǾŜƭ LL ƛƴǘŜǊǇŜŎǘƻǊŀƭ [bǎΦ 
Á Lateral primary and negative axilla, 5% risk IM involvement.    Medial lesion, neg axilla 10-15%.    Lat, + axilla 25%    Med, + axilla 50%. 

 

Tumor Size T1 mic < 1 cm 1-2 cm 2-3 cm > 3 cm 

Risk of axillary LN + 5-10% < 15% 25% 35% 45% 

 

  

 
1 http://globocan.iarc.fr/Pages/fact_sheets_cancer.aspx 
2 Kohler BA, Ward E, McCarthy BJ, et al. Annual report to the nation on the status of cancer, 1975-2007, featuring tumors of the brain and other nervous system. J Natl Cancer Inst 2011; 103:714. 
3 van den Brandt PA, Spiegelman D, Yaun SS, et al. Pooled analysis of prospective cohort studies on height, weight, and breast cancer risk. Am J Epidemiol 2000; 152:514. 
4 Colditz GA, Rosner B. Cumulative risk of breast cancer to age 70 years according to risk factor status: data from the Nurses' Health Study. Am J Epidemiol 2000; 152:950. 
5 http://www.uptodate.com/contents/brca1-and-brca2-prevalence-and-risks-for-breast-and-ovarian-cancer?source=see_link 
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Screening/Imaging: 
 

- NCCN RECOMMENDATIONS 2021 
o Normal Category (Risk < 15%) ς Start 40 yo with yearly mammogram. 
o Previous RT at younger age ς Start 8 years after RT. 

Á Yearly Mammogram (no earlier than 30 yo)  
Á Yearly MRI (no earlier than 25 yo)  
Á If cannot do MRI, then yearly US is added. 

o Family History of Breast CA ς Starts 10 years earlier than earliest breast cancer. 
Á Yearly Mammogram (no earlier than 30 yo)  
Á Yearly MRI (no earlier than 25 yo)  

 
 

BI-RADS category 0 1 2 3 4 5 6 

Risk of axillary LN + 
Incomplete 
assessment 

Negative Benign.  
Probably Benign:  

Short term f/u mamm at 6mo  
then q6/12 mos for 1-2 yrs. 

Suspicious 
Biopsy 

ҧ {ǳǎǇƛŎƛƻǳǎ 
Biopsy 

Known 
Malignancy 

 
 

o Annual screening using MRI is recommended by American Cancer Society for women who: 
Á BRCA 1 / 2, P53, PTEN mutations, 1O relative with BCRA 1 / 2 mutations and who are untested, lifetime risk 20-25% BCa,  

previous radiation Tx to chest at 10-30 yo. 
 

o Mammogram Views: medial lateral oblique (MLO) and cranial caudal (CC). 
Á Compression for density 
Á Magnification for calcifications  
Á MLO requires pec muscle to mid-breast to ensure all breast tissue is captured. 

 
o Digital Breast Tomosynthesis (DBT) 

Á Increases detection rates of small invasive cancers 
Á Decreases false positive callback rates 
Á Improves margin analysis & lesion conspicuity by decreasing effect of  

overlying breast tissue. 
Á LƳǇǊƻǾŜǎ ƭƻŎŀƭƛȊŀǘƛƻƴ ƻŦ άƻƴŜ ǾƛŜǿ ƻƴƭȅέ ƭŜǎƛƻƴǎ 
Á Helps distinguish skin lesions from breast lesions 
Á Images look similar to a CT scan ςyou can scroll through images of the breast 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

o MRI Breast 
Á Used for selected patients & no clear consensus on how to select patients. 

¶ Difficult to detect lesions on mammo or tomo due to dense breasts, ILC, or incongruent biopsy vs. area of abnormality 
seen on imaging, young age and high concern for another primary. 

Á Concerns: claustrophobic patients, false positive rates, timing required for premenopausal women, increased cost of imaging / 
insurance coverage. 

 
 
  



 

P
 4

 

DENSE Trial Dense Breast MRI Study 
ҥwҦ плΣото ǿƻƳŜƴ ōŜǘǿŜŜƴ ǘƘŜ ŀƎŜǎ ƻŦ рл ŀƴŘ тр ȅŜŀǊǎ ǿƛǘƘ ŜȄǘǊŜƳŜƭȅ ŘŜƴǎŜ breast tissue on mammography Ҧ μ мΦ awL μ нΦ bƻ awL μΦ 
The groups were assigned in a 1:4 ratio, with 8061 in the MRI-invitation group and 32,312 in the mammography-only group.  
1O between-group ɲ in incidence of interval cancers during a 2-year screening period. 
 

Bakker, NEJM 2019. 
2-year interval-cancer rate was 2.5 per 1000 screenings vs. 5.0 per 1000 screenings (P<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 MRI-invitation 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 cancer-detection rate among the women who actually underwent MRI screening was 16.5 per 1000 screenings (95% CI, 13.3 to 20.5).  
MRI PPP = 17.4% (95% CI, 14.2 to 21.2) for recall for additional testing and = 26.3% (95% CI, 21.7 to 31.6) for biopsy.  
False positive rate = 79.8 per 1000 screenings.  
Among the women who underwent MRI, 0.1% had either an adverse event or a serious adverse event during or immediately after. 
CONCLUSIONS The 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 during a 2-year screening period.  

 
AI-powered Detection Abstract (McKinney Nature, 2020) 
Screening mammography from US and UK institutions. 
UK test included two radiologists reading screening mammograms from nearly 26,000 women. 
US test were read only with a single radiologist from 3000 women.  
!L ǾǎΦ ƘǳƳŀƴ ǊŜŀŘŜǊǎ ŀōǎ Ҩ ŦŀƭǎŜ ǇƻǎƛǘƛǾŜǎ of 5.7% and 1.2% (USA and UK) Ҩ ŦŀƭǎŜ ƴŜƎŀǘƛǾŜǎ 9.4% and 2.7%.  
In an independent study of six radiologists, the AI system outperformed all of the human readers: the area under the receiver operating characteristic 
curve (AUC-ROC) for the AI system was greater than the AUC-ROC for the average radiologist by an absolute margin of 11.5%. We ran a simulation in which 
the AI system participated in the double-reading process that is used in the UK, and found that the AI system maintained non-inferior performance and 
reduced the workload of the second reader by 88%. This robust assessment of the AI system paves the way for clinical trials to improve the accuracy and 
efficiency of breast cancer screening. 
 
 
Canadian Screening Mammogram Prospective Cohort 
69,025 women age 50-64 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 cancerςspecific 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).  
Nonςbreast cancer mortality was similar HR 1.33 (NS).  

Conclusions Interval cancers were highly prevalent in women participating in population screening, represented a worse biology, and had a hazard for 
breast cancer death more than 3-fold that for SBC.  
 
 

 UK Age Trial 
ҥwҦ мслΣфнм ǿƻƳŜƴ ŀƎŜ оф-41  1. Yearly mammogram screening up to age 48 2. Control: first screening at age 50. 
Women in the control group were unaware of the study.  
1O endpoint mortality from breast cancers.   
 

Duffy, Lancet 2020.  
Total 22.8 year follow-up. 
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 years of follow-up (RR 0·98 
[0·79ς1·22]; p=0·86). 
Interpretation Yearly mammography before age 50 years, commencing at age 40 or 41 years, was associated with a relative reduction in breast 
cancer mortality, which was attenuated after 10 years, although the absolute reduction remained constant. Reducing the lower age limit for 
screening from 50 to 40 years could potentially reduce breast cancer mortality. 
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Pathology:   
Invasive ductal carcinoma (IDCA) 76% of cases.  Invasive lobular carcinoma (ILCA) 8%.6  DCIS / LCIS  7% 
Mucinous (colloid) 2.4%, Tubular 1.5%, Medullary 1.2%, Papillary 1%.       All other (metaplastic, micropapillary) < 5%. 

 Mucinous must be > 90% and cannot be high grade, otherwise we will call IDC with mucinous features. 
 

o Size, Grade, LVI, Association of DCIS (EIC) 
o Lymph nodes (ECE); SLNB or ALND 
o Receptors (ER, PR, Her-2 IHC and FISH amp) 
o Consider OncotypeDx 
o Margins: 

Á In past, we favored margins of approximately >2mm 
Á Large met-analysis for early invasive cancer and BCT performed 
Á Negative margin optimizes local control (+ margin 2.4 X increase in LR) 
Á HOWEVER, NO BENEFIT to wider margin 
Á After years of arguing with our surgeons for re-excision, we now just look for no tumor on ink for IDC.7 

¶ DOES NOT APPLY to 1. APBI, 2. DCIS, 3. patients treated with neoadjuvant chemotherapy. 
 

o Bloom Richardson grading depends on mitotic index, nuclear grade, and tubular grade.  Each is scored from 1-3.  
Á Grade 1 tumors have a total score of 3-5,  Grade 2: 6-7,     Grade 3: 8-9. 

 
o DCIS has 5 major forms:  

¶ Comedo (central necrosis / calcification). Risk of invasion and local recurrence. 

¶ Cribiform (back to back glands without intervening stroma).  

¶ Papillary 

¶ Micropapillary 

¶ Solid (not well defined) 
Á High-grade lesions:  aneuploidy, ER/PR ς, high proliferative rate, ovŜǊŜȄǇǊŜǎǎƛƻƴ I9wнΣ ɲ ǇроΣ ŀƴƎƛƻƎŜƴŜǎƛǎ ƛƴ ǎǳǊǊƻǳƴŘƛƴƎ ǎǘǊƻƳŀΦ 
Á Low-grade lesions:   diploid, ER/PR + low proliferative rate, rare HER2 and oncogene mutations.  

o IDCA 
Á Well differentiated   Moderately   Poorly 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

o ILCA  
Á Distinguish between DICS (E-cadherin +) and LCIS (E-cadherin -).  
Á L[/! Ƙŀǎ ҧ ŦǊŜǉǳŜƴŎȅ ƻŦ ōƛƭŀǘŜǊŀƭƛǘȅ ŀƴŘ ƳǳƭǘƛŎŜƴǘǊƛŎƛǘȅ ǘƘŀƴ L5/!Φ 
Á Seen in older women and are larger and better differentiated tumors.  
Á As a rule, invasive lobular carcinomas are ER-positive, with variant lesions showing occasional variable expression. 
Á hƭŘŜǊ ǎŜǊƛŜǎ ǊŜǇƻǊǘ Ғ ǇǊƻƎƴƻǎƛǎ L[/! ŀƴŘ L5/!Φ wŜŎŜƴǘ ǎǘǳŘȅ ǎǳƎƎŜǎǘ ƻǳǘŎƻƳŜǎ όŀǘ ƭŜŀǎǘ ǎƘƻǊǘ-term), LCIS > DCIS.8  

¶ However, variants of infiltrating lobular carcinoma exist, some of which have a poorer prognosis.9 
Á ICLS metastasize later and spread to unusual locations such as peritoneum, meninges, and the gastrointestinal tract. 

 
- Metastatic Workup  

o CBC 
o /at όƛƴŎƭǳŘŜ [C¢Ωǎ ŀƴŘ ŀƭƪŀƭƛƴŜ ǇƘƻǎǇƘŀǘŀǎŜύ 
o CT chest/abdomen/pelvis & bone scan   Or PET/CT 
o Consider discussing for any N+ patient especially since many N+ patients are now not getting ALND (hard to know true # LN). 
o If chest CT, MRI, or PET/CT obtained Ҧ a¦{¢ ǊŜǾƛŜǿ ƴƻŘŜǎ όespecially IMN) prior to RT to ensure any suspicious nodes are covered. 
o CEA, CA 15-оΣ /! нтΦнф       Χ  NOT CA 19-9 (pancreatic cancer)  

 
6 Li CI, Uribe DJ, Daling JR. Clinical characteristics of different histologic types of breast cancer. Br J Cancer 2005; 93:1046. 
7 Houssami, N Ann SurgOncol2014; 21; 71  Morrow M, NEJM 2012, 367: 79 JCO 2014 volume 32; 14 
8 Cristofanilli M, Gonzalez-Angulo A, Sneige N, et al. Invasive lobular carcinoma classic type: response to primary chemotherapy and survival outcomes. J Clin Oncol 2005; 23:41. 
9 Ferlicot S, Vincent-Salomon A, Médioni J, et al. Wide metastatic spreading in infiltrating lobular carcinoma of the breast. Eur J Cancer 2004; 40:336. 
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Genetics and Testing: 
o Inherited genetic mutations:  Approximately 10% of all breast cancer cases. 

Á BRCA-1 (Chromosome 17), BRCA 2 (chromosome 13), Li-Fraumenti (p53), Cowden (PTEN). 

¶ By 70 yo, cumulative risk:        BCa  BRCA1  59% and BRCA2  49%,   vs   OvCa  BRCA 1 40% and BRCA2  18%.  
¢ILbYΥ сл Ҧ рл Ҧ пл Ҧ нлΦ      BSO surg = Ҩ тр҈ ww Ov/Fall/Peritoneal Ca. 

¶ Both BRCA increase contralateral breast cancers BRCA 1 > 2. 
Á In males, lifetime risk:  General population 0.1%,  BRCA 1  1%,   BRCA 2  6%. 

¶ ALSO BRCA 2 > BRCA 1 = PROSTATE, PANCREAS, Uveal Melanoma. 
 

 
NOTE: For patients with CHEK2 mutations, the NCCN guidelines on genetic/familiar high-risk assessment recommend annual screening mammogram 
and consideration for screening breast MRI. There is insufficient evidence for intervention to recommend risk reducing mastectomy, manage based 
on family history. There is no increased risk of ovarian cancer. 

 
o MUST TEST FOR BRCA 1 and 2 IF (and maybe ATM and p53): 

Á Ovarian cancer 
Á Breast cancer < 50 years 
Á Triple negative breast cancer < 60 years 
Á Two breast cancer primaries in single individual 
Á Breast cancer and: 

¶ >1 blood relative w/ breast cancer <50 

¶ >1 blood relative w/ovarian cancer 

¶ >2 relative with breast, prostate, or pancreatic cancer 
Á Pancreatic cancer 
Á increased risk population 
Á Blood relative: 1O, 2O, or 3O relative 
Á Ashkenazi Jewish descent 

 
o Pregnancy:  

Á Discuss future plans for fertility for women of childbearing age & refer if appropriate to reproductive endocrinology 

¶ Egg preservation, embryo, other 
Á Always assure that patient is not pregnant at time of treatment 

 
o Prophylactic mastectomyΚ Ҧ ǿƻƳŜƴ җн мO relatives with BCa, any 1O < 45 yo, any 1O with BCa and OvCa, or multiple 2O with BCa. 

Á Prophylactic mastectomy nearly eliminates risk breast cancer.  
Á Prophylactic bilateral salpingo-ƻƻǇƘƻǊŜŎǘƻƳȅ Ҩ hǾκCŀƭƭ /ŀ ул҈ ŀƴŘ Ҩ ./ŀ рл҈ όwŜōōŜŎƪ Ŝǘ ŀƭΦ нллфύΦ 

 
 
Older Model: Gail 
ά¢ƘŜ Dŀƛƭ ƳƻŘŜƭ ǿŀǎ ƻƴŜ ƻŦ ǘƘŜ ƛƴƛǘƛŀƭ ǘƻƻƭǎ ǘƘŀǘ ŀǘǘŜƳǇǘŜŘ ǘƻ ŜǎǘƛƳŀǘŜ ŀ ǿƻƳŀƴΩǎ Ǌƛǎƪ ƻŦ ŘŜǾŜƭƻǇƛƴƎ ōǊŜŀǎǘ ŎŀƴŎŜǊ ƻǾŜǊ ǘƘŜ ƴŜxt 5 years. It considers age, race, age of 
first menstrual period, number of first degree relatives with a history of breast cancer, and number 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, occurrence of bilateral breast cancers, history of second 
degree relatives with breast cancers, or the biology of the breast cancer; all important in assessing risk.έ 
 
 
 

NSABP Study Pairing (A Way to Remember)  
 
B-04, B-06   Surgery ± RT 
 
B-17  DCIS Lumpectomy ± RT 
 
B-24, B-35   CHEMO DCIS 
 
B-14, B-21   Adjuvant Hormonal      ATLAS 
 
B-18, B-27   NAC, no PMRT  Mamounas 
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Gene expression. 
Á Molecular subtypes are approximated by receptor status:   CUT-OFF LOW/HIGH Ki67 10% 

¶ Luminal A:    ER/PR +, Her2Neu -.   Ki67 < 14 

¶ Luminal B:     ά¢ǊƛǇƭŜ Ҍέ             or Ki67 > 14 

¶ .ŀǎŀƭ ƭƛƪŜΥ     ά¢ǊƛǇƭŜ ςά 

¶ Her2Neu +:   ER/PR - , Her2Neu +.          
o Her2Neu is a member of epidermal growth factor receptor (EGFR) family.  
o Amplification usually = aggressive and negative prognostic indicator in mastectomy and BCT patients. 

Á Testing: 

¶ MammaPrint® predicts prognostic category (low vs high risk) in terms of DMFS and OS in treated, untreated, ER +/-, and 
LN +/- patients. Requires fresh-frozen tissue and on-site processing. 

¶ Oncotype Dx® predicts prognostic category (low vs int vs high risk) in terms of DMFS and OS and magnitude of 

chemotherapy benefit in tamoxifen treated, ER+, LN - patients. Uses fixed specimen \ no need on-site testing. 
 

Á Oncotype DX 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Oncotype Dx trials®. 
Paik et al. 2004.10 Among ER+, pLN- patients, the 21 gene assay of the Tamoxifen alone arm of NASBP B-14 is highly predictive of OS and 
DM, independent of tumor size or age. 10-year risk of occurrence was < 18 (low-risk pts) 6.8%, 18-30 (int) 14.3%, җом όƘƛƎƘύ олΦр҈.  
The range of possible recurrence scores was 0 to 100, derived by reference-normalized expression measurements for cancer genes. 
 
Paik et al. 2006.11 Among ER+, pLN- patients, the 21 gene assay Recurrence Score (RS) of the tamoxifen ± chemo arm of NASBP B-20, 
predicts the magnitude of chemo benefit in terms of a 10-year distant recurrence rate. Highest benefit is in high-RS pt, uncertain benefit 
in intermediate risk pt, and small to no benefit in low-RS pt.  
 
 
 

  

 
10 http://www.ncbi.nlm.nih.gov/pubmed/15591335 
11 http://www.ncbi.nlm.nih.gov/pubmed/16720680 
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Oncotype in Node Negative, ER+ (NSABP B-14 and NSABP B-20 data) 
RS was available for 895 tamoxifen-treated patients (from both trials), 355 placebo-treated patients (from B-14), and 424 chemotherapy plus tamoxifen-
treated patients (from B-20). 1O = LRR. Distant metastases, second primary cancers, and deaths before LRR were censored. 
 

Mamounas, JCO 2010.  
In tamoxifen-treated patients, LRR was significantly associated with RS risk groups (P < .001).  
The 10-year Kaplan-Meier estimate of LRR was 4% low RS (< 18), 7.2% intermediate RS (18-30), and 15.8% high RS (> 30).  
In multivariate analysis, RS was an independent significant predictor of LRR along with age and type of initial treatment. 
CONCLUSION: Similar to the association between RS and risk for distant recurrence, a significant association exists between RS and risk for LRR. 
This information has biologic consequences and potential clinical implications relative to locoregional therapy decisions for patients with node-
negative and ER-positive breast cancer. 
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Staging:  AJCC 8th Edition  
 
SIMILAR = BREAST ANAL HCC 
 
 

o T0 - no primary tumor found, LCIS 
o Tis - in situ (DCIS or Paget's)   bh¢9Υ рл҈ tŀƎŜǘΩǎ Ƙŀǎ ǳƴŘŜǊƭȅƛƴƎ ōǊŜŀǎǘ palpable mass. 

Á LCIS IS BENIGN ENTITY AND NOT EVEN CANCER. 
o ¢м Җ н ŎƳ         ¢мƳƛ Җ лΦм ŎƳ όƳƛŎǊƻƛƴǾŀǎƛǾŜύΣ  T1a > 0.1 to 0.5 cm,  T1b > 0.5 to 1 cm,  T1c > 1 to 2 cm 
o T2 > 2 to 5 cm 
o T3 > 5 cm 
o T4 Chest wall /skin T4a Chest wall (not including pectoralis muscle) T4b Skin edema (peau d'orange), ulcer, or satellite skin nodules 

Ғ {ŜǊǊŀǘǳǎ !ƴǘŜǊƛƻǊ 
T4c Both 4a and 4b    T4d Inflammatory carcinoma 

 

Clinical staging Pathologic staging 

cN0 No lymph node metastases pN0 No lymph node metastases 

  pN0(i+) ITCs only (<0.2 mm) 

  pN0 
(mol+) 

Only RT_PCR  

cN1 Mets to lv I or Lv II (MOVABLE)   

cN1mi aƛŎǊƻƳŜǘǎ όϤнлл ŎŜƭƭǎΣ Ҕ лΦнƳƳ ōǳǘ Җ нΦл ƳƳύ pN1mi Same 

  pN1a 1-3 axillary lymph nodes (at least 1 > 2.0mm)  ONLY LV 1-2  
  pN1b Mets in IM nodes (micromets, or macromets via SLN biopsy, 

not clinically)  
  pN1c pN1a+pN1b 

cN2a Ipsilateral axillary lymph nodes (fixed or matted) pN2a 4-9 axillary lymph nodes (at least 1 > 2.0 mm) 

cN2b Mets in IM nodes (clinically) without  axillary LN pN2b Mets in IM nodes (clinically detected) without  axillary LN 

cN3a Infraclavicular lymph nodes (level III) pN3a 10 or more axillary LN (at least 1 > 2.0 mm); or infraclavicular 
(level III) LN.  

cN3b Mets in IM nodes (clinically detected) WITH + 
axillary nodes 

pN3b Mets in IM nodes (clinically detected) WITH + axillary nodes;  
or  
Microscopic IM nodes and җ 4 axillary lymph nodes. 

cN3c SupraClavicular lymph nodes pN3c SupraClavicular lymph nodes 

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

o M0 - none 
o cM0(i+) - no clinical or radiographic evidence of distant metastases, but tumor cells detected in circulating blood, bone marrow, or other tissues 

(e.g. prophylactically removed ovaries), Җ лΦн ƳƳΣ ƛƴ ŀ ǇŀǘƛŜƴǘ ǿƛǘƘƻǳǘ ǎȅƳǇǘƻƳǎ ƻǊ ǎƛƎƴǎ ƻŦ ƳŜǘŀǎǘŀǎŜǎΦ 
o M1 - distant detectable metastases; or histologically proven > 0.2 mm       *** Common mŜǘ ǎƛǘŜǎΥ  [ǳƴƎΣ ƭƛǾŜǊΣ ōƻƴŜ ōǊŀƛƴΦ   ά[[..Φέ 
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Stage 0 Disease: DCIS (Ductal Carcinoma in Situ)  
ά! ƘŜǘŜǊƻƎŜƴŜƻǳǎ ƎǊƻǳǇ ƻŦ ƴŜƻǇƭŀǎǘƛŎ ƭŜǎƛƻƴǎ confined ǘƻ ǘƘŜ ōǊŜŀǎǘ ŘǳŎǘǎ ŀƴŘ ƭƻōǳƭŜǎΦέ  
 

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

Á Lumpectomy  w/o LN surgery   + whole breast radiation (WBR).   Χ  
Á Total mastectomy  ± sentinel node biopsy (SNB)  Χ     ± reconstruction.  
Á Lumpectomy  w/o LN surgery   w/o RT (in carefully selected cases)  Χ  

 
- Major Topics:  

o BCS + RT vs. Mastectomy 
o BCS ± RT 
o bŜŜŘ ŦƻǊ ά.ƻƻǎǘέ ŀŦǘŜǊ ².w¢ 
o Hypofractionated Whole Breast Irradiation (3-4 Weeks vs. 5-6 Weeks) 
o Partial Breast Irradiation 

 

Surgery:  
o Total Mastectomy was initially the treatment option for DCIS, but the introduction of breast-conserving surgery (BCS) and better screening led 

ǘƻ Ҩ ƛƴ ǊŀǘŜǎ ƻŦ ōƻǘƘ ƳŀǎǘŜŎǘƻƳȅ ŀƴŘ ŎƻƴǘǊŀƭŀǘŜǊŀƭ ƳŀǎǘŜŎǘƻƳȅ ŦƻǊ 5/L{Φ   Mastectomy rates in DICS: 1992, 43%. 1999, 28%.  
o Unfortunately, BCS + RT vs Mastectomy: No randomized comparisons available. 

Á Note: All mastectomy vs BCS trials are invasive disease. There are no trials for DCIS.  
o Outcomes: 

Á 1%-2% local recurrence after mastectomy compares favorably to BCT 
Á 1%-2% breast cancer mortality regardless of treatment approach. 

o Since treatment is solely to prevent a local event, BCT is preferable to mastectomy unless extent of disease prevents complete excision with 
acceptable cosmesis. 
 

o Current candidates for mastectomy include:  

¶ Extensive and/or multifocal DCIS involving 4ς5 cm of disease or more than one quadrant.  

¶ Women with potential contraindications to breast irradiation.  

¶ Extremely small or large breasts.  

¶ Younger patients.  

¶ Preference.  
Á Currently, 97% of patients with DCIS undergo surgical excision, of which 33% will involve mastectomy.13  
Á Mastectomy is curative > 98% patients with DCIS and LCIS.  
Á Local recurrence (LR) 1-2% usually due to unrecognized invasive carcinoma, inadequate margins, incomplete removal breast tissue. 

¶ bƛǇǇƭŜ ǎǇŀǊƛƴƎ ƳŀǎǘŜŎǘƻƳȅ ŀƭǎƻ Ƙŀǎ ƭƻǿ [w Җ о҈Φ  
Á Post-mastectomy RT (PMRT) for diffuse extent of disease, high grade, positive margins, and young age.  

 
o Breast Conserving surgery όŀƪŀ ǇŀǊǘƛŀƭ ƳŀǎǘŜŎǘƻƳȅ κ ƭǳƳǇŜŎǘƻƳȅύ ƛǎ ŎƻƳǇŀǊŀōƭŜ ǘƻ ǘƻǘŀƭ ƳŀǎǘŜŎǘƻƳȅ ƛƴ ǘŜǊƳ ƻŦ ƭƻƴƎ ǘŜǊƳ ǎǳǊǾƛǾŀƭΣ ōǳǘ [w ƛǎ ҧΦ 

 
Dutch 2008 Study (Meijnen et al).12 Retrospective review of 504 DCIS patients between 1986 and 2005.  
TX: wide local excision WLE (n = 91), WLE+RT 50gy/2 (n = 119) + 16gy/2 boost (36 of those pts), or mastectomy (n = 294).  
8 year LR rate is around 15% with WLE. Although not clinically significant, the LR rate with RT is only 8%. 

¶ Note: the 8 year LR of DCIS (not άoverall [wέ but only άDCIS [wέ), is clinically significant. 
 

 WLE WLE/RT BCT total (WLE + WLE/RT) Mastectomy 

N = 91 119 210 294 

8 yr overall LR free  84.4 91.2 88 99.1 

8 yr distant met free 95.7 95.8 96 99.1 

8 yr contralateral 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 are all p > 0.05.         In RED:    P < 0.05. 
   

Conclusions: 
Á Most women are candidates for BCT IF: 

¶ Lesion limited to one quadrant or section of the breast (maybe multiple separate foci).  
o 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 multi-centric disease is a contraindication to BCT. 

¶ Histologically negative margins (tumor-filled ducts away from inked surface).  
o For women who will be treated with post-operative RT, a negative margin is no cancer on ink.  

Á Following BCT, post-excision mammography can be performed since residual suspicious calcifications Ҧ further resection.  
Á Pathologic examination and receptor testing needed. 

 
12 http://www.ncbi.nlm.nih.gov/pubmed?term=17987342 
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- Pathologic examination: For patients with DCIS, complete tissue processing is essential to exclude small foci of invasive carcinoma, and ascertain the 
presence of contiguous or multifocal distribution. 

o Also must include 1. nuclear grade (ie, low, intermediate, or high), 2. the size or extent of the lesion (from direct measurements and/or 
reconstruction), and 3. the distance to the closest margin, and 4. receptor status. 

 
Sentinel node biopsy should be considered for those patients with 1. increased likelihood of invasive cancer, including those with 
multiquadrant disease, extensive comedonecrosis, or radiographic findings suspicious for invasive cancer. Also should be considered if they are 
2. undergoing mastectomy, as SLNB will be technically impossible (disruption of lymph channels) if later invasive disease is found.13 

Moore 2007.14 Previously, + SLN has been reported in 6% to 13% of patients. This study = 9% (43/470 DCIS pts) at 3 institutions. 
9ȄǘŜƴǎƛǾŜ ŘƛǎŜŀǎŜ ǊŜǉǳƛǊƛƴƎ ƳŀǎǘŜŎǘƻƳȅ όǇ Ґ лΦлнύ ŀƴŘ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ƴŜŎǊƻǎƛǎ όǇ Ґ лΦлпύ ǿŜǊŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŀƴ ҧ Ǌƛǎƪ ƴƻŘŀl 
positivity. 3 (7%) of 43 pts had macrometastases (pN1), 4 (9%) micrometastases (pN1mi), and 36 (84%) single tumor cell / small 
clusters (pN0(i+)). 9 (21%) of 43 LN+ pts,  or 9 (2%) of 470 DCIS all comers upstaged to AJCC stage I or II as a result of the SLN biopsy. 

 
Axillary lymph node dissection (ALND) is not necessary:  

Mabry 2006.15 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 survived > 10 yr w/o 
LR or distant recurrence. In SLNB group, 10 pts were IHC positive (0 were H&E positive). They were not upstaged or treated with 
chemotherapy. 6 pts in the ALND group developed local invasive recurrence and died of metastatic breast cancer (none had + LN). 

 
 tƭŜŀǎŜ ǎŜŜ άSLN and Axillary Analysisέ .ŜƭƻǿΗΗΗ 
 

Margins 
 

: 
Meta-ŀƴŀƭȅǎƛǎ ƻŦ ƳŀǊƎƛƴ ǿƛŘǘƘ ŀƴŘ ƛǇǎƛƭŀǘŜǊŀƭ ōǊŜŀǎǘ ǘǳƳƻǊ ǊŜŎǳǊǊŜƴŎŜ όL.¢wύ Ҧ оо ǎǘǳŘƛŜǎ ƛƴŎƭǳŘƛƴƎ нуΣмсн ǇŀǘƛŜƴǘǎ ŀǎ ǘƘŜ ǇǊƛƳŀǊȅ evidence base for consensus.  
Consensus is that negative margin for DCIS is 2 mm. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BCS > Mastectomy 
 

National Breast Cancer Registries 6-year Data 
48986 women T1-2 N0-2 with surgery from 2008-2017 separated into 3 groups | 1. BCS + RT | 2. Mx alone | 3. Mx + RT |. 
Median FU 6.28 years. 
 
 Boniface, JAMA 2021 
 All-cause death occurred in 6573 cases, with death caused by breast cancer in 2313 cases. 

5-year OS 91.1% (95% CI, 90.8-91.3)  5-year BCSS 96.3%. 
Mx-w¢ ŎƻƘƻǊǘ ǿŜǊŜ ƻƭŘŜǊΣ Ҩ ŜŘǳŎŀǘƛƻƴΣ ŀƴŘ Ҩ ƛƴŎƻƳŜΣ ҧ ŎƻƳƻǊōƛŘƛǘȅ ōǳǊŘŜƴΦ  
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, 1.66-1.92) HR BCSS 1.66 (95% CI, 1.45-1.90) 
Mx + RT (vs. BCS + RT)  HR OS 1.24 (95% CI, 1.13-1.37) HR BCSS 1.26 (95% CI, 1.08-1.46)  

Conclusions and RelŜǾŀƴŎŜΥ ά5ŜǎǇƛǘŜ ŀŘƧǳǎǘƳŜƴǘ ŦƻǊ ǇǊŜǾƛƻǳǎƭȅ ǳƴƳŜŀǎǳǊŜŘ ŎƻƴŦƻǳƴŘŜǊǎΣ ./{Ҍw¢ ȅƛŜƭŘŜŘ ōŜǘǘŜǊ ǎǳǊǾƛǾŀƭ ǘƘŀƴ aȄ ƛǊǊŜǎǇŜŎǘƛǾŜ 
of RT. If both interventions are valid optionsΣ ƳŀǎǘŜŎǘƻƳȅ ǎƘƻǳƭŘ ƴƻǘ ōŜ ǊŜƎŀǊŘŜŘ ŀǎ Ŝǉǳŀƭ ǘƻ ōǊŜŀǎǘ ŎƻƴǎŜǊǾŀǘƛƻƴΦέ 
 
 

 
13 http://www.ncbi.nlm.nih.gov/pubmed/?term=23544935 
14 http://www.ncbi.nlm.nih.gov/pubmed/17597346 
15 http://www.ncbi.nlm.nih.gov/pubmed/16978948 
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Radiation Therapy: 
o άw¢ ŀŦǘŜǊ ǿƛŘŜ ŜȄŎƛǎƛƻƴ ǊŜŘǳŎŜǎ ǘƘŜ Ǌƛǎƪ ƻŦ ƭƻŎŀƭ ƛƴǾŀǎƛǾŜ ŀƴŘ ƴƻƴƛƴǾŀǎƛǾŜ ǊŜŎǳǊǊŜƴŎŜǎΦ IƻǿŜǾŜǊΣ ǘǊŜŀǘƛƴƎ ŀƭƭ ǿƻƳŜƴ ǿƘƻ ǳƴŘŜǊgo wide excision 

for DCIS with adjuvant RT may be overtreatment for some. The majority of cases of DCIS do not recur when treated with excision 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 benefit. The difficulty, 
ƘƻǿŜǾŜǊΣ ƛǎ ƛƴ ǊŜƭƛŀōƭȅ ǇǊŜŘƛŎǘƛƴƎ ǘƘƻǎŜ ǇŀǘƛŜƴǘǎ ǿƘƻ ǿƻǳƭŘ ƴƻǘ ǊŜŎǳǊ ƛƴ ǘƘŜ ŀōǎŜƴŎŜ ƻŦ w¢Φέ ς Uptodate. 
 

 
Metaanalysis (Goodwin et al 2009).16 4 RCT with 3925 women. This analysis confirmed significant RT benefit on all ipsilateral breast events (HR = 0.49; 
95% CI 0.41ς0.58, p < 0.00001), regardless of complete vs incomplete 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. 
bƻ ɲ ƛƴ ŎƻƴǘǊŀƭŀǘŜǊŀƭ ōǊŜŀǎǘ ŜǾŜƴǘǎ ƴƻǊ Řƛǎǘŀƴǘ ŜǾŜƴǘǎΦ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  

 
16 http://www.ncbi.nlm.nih.gov/pubmed?term=19447038. Includes: SweDCIS trial (SweDCIS, 2008), EORTC trial (EORTC, 2006), UKCCCR trial (UKCCCR, 2003), NSABP trial (NSABP, 2001). 

http://www.ncbi.nlm.nih.gov/pubmed?term=19447038
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First Generation RTC: 
o High Local Recurrence Rates in Both Arms (25-35% Unirradiated vs. 10-20% irradiated 
o Pathology/Margins not standardized or rigorously evaluated 
o NSABP Review 18% Inevaluable or Involved Margins 
o SWEDCIS-20% Involved/Unknown Margins 
o Broad Selection Criteria (Symptomatic Presentation vs. Mammographic Detection), Size, Histology 
o Less Use of Mammographic Magnification Views 

 
Note: [Ŝǘ ǳǎ ǎŀȅ ǘƘŜǊŜ ŀǊŜ ƴƻ ƛƴǾŀǎƛǾŜ ǊŜŎǳǊǊŜƴŎŜ ҕ w¢Σ ōǳǘ ƭŜǘΩǎ ǎŀȅ ǘƘŀǘ ǿƛǘƘ 5/L{ ǊŜŎǳǊǊŜƴŎŜ ƛǎ ƭƛƪŜ нл-30% - RT and 8-10% with RT. If that is the case, we 
will NOT do radiation. Radiation is to prevent the invasive recurrence. Radiation decreases invasive component. If NSABP showed that all RT did was to 
decrease non-invasive recurrence, but does have invasive recurrence ± RT regardless, we would NOT do RT. 
 

 
NSABP B-17 (Fisher et al. 1998c, 2001b). 818 DCIS (negative margins) RTC lumpectomy 
± 50 Gy RT. No boost. 
мн ȅŜŀǊ Ŧƻƭƭƻǿ ǳǇ ǎƘƻǿŜŘ w¢ Ҩ non-ƛƴǾŀǎƛǾŜ [C мр҈ Ҧ у҈, ƛƴǾŀǎƛǾŜ [C мт҈ Ҧ у҈ with a 
¢h¢![ [C он҈ Ҧ мс҈Φ bƻ ɲ 5a ƻǊ h{Φ 
ҧ [w ƛŦΥ Ҍ ƳŀǊƎƛƴǎΣ ƳƻŘŜǊŀǘŜ-ƳŀǊƪŜŘ ŎƻƳŜŘƻƴŜŎǊƻǎƛǎΣ ŀƴŘ ƳƛŎǊƻŎŀƭŎ җ мŎƳΦ 
 
EORTC 10853 (Julien 2000, Bijker 200617). 100 DICS (negative margins) RTC lumpectomy 
± 50 Gy RT.  
мл ȅŜŀǊ Ŧƻƭƭƻǿ ǳǇ ǎƘƻǿŜŘ w¢ Ҩ ƴƻƴƛƴǾŀǎƛǾŜ [C мп҈ Ҧ т҈, ŀƴŘ ƛƴǾŀǎƛǾŜ [C мо Ҧ у҈ with 
ŀ ¢h¢![ [C нс Ҧ мр҈Φ bƻ ɲ 5a ƻǊ h{Φ 
ҧ [w ƛŦΥ ŀƎŜ Җ плΣ ŎƭƛƴƛŎŀƭ ǎȅƳǇǘƻƳǎκǇǊŜǎŜƴǘŀǘƛƻƴΣ D н-3, cribriform or solid growth 
pattern, + margin, omission of RT. 
Criticism: 18% Inevaluable or Involved Margins. 
 
SweDCIS (Holmberg et al. 2008).18 1046 pts with DCIS RTC lumpectomy ± 50 Gy RT.  
5 year follow up showed RT Ҩ ƴƻƴƛƴǾŀǎƛǾŜ [C мо҈ Ҧ п҈ and invasive LF ф҈ Ҧ о҈ with 
a TO¢![ [C нн҈ Ҧ 7%. bƻ ɲ DM or OS.  
Younger women have a low protective effect of conventional RT after sector resection. 
Older women benefit substantially. 
Criticism: 20% positive/unknown margins on SweDCIS. 
 
UKCCCR UK/ANK (2x2). Excision alone, excision + tam, excision + RT, all 3. 
/ǊǳŘŜ ƛƴŎƛŘŜƴŎŜ ǊŀǘŜ ƻŦ [w мп҈ Ҧ с҈ ŦǊƻƳ ƴƻ w¢ ǘƻ ǿƛǘƘ w¢Φ  
Addition of tam to RT offered minimal benefit towards ipsilateral LCR.  
.ǳǘ ǘŀƳ ǿƛǘƘƻǳǘ w¢ ŘƛŘ Ҩ ǊŜŎǳǊǊŜƴŎŜ ƻŦ 5/L{Η 

 
Criticism: These are not the same patient population with small mag-view DCIS seen on mammogram. These were large or clinically palpable, etc. 
мфулΩǎ 5/L{ ƛǎ р҈ ƻŦ ŎŀǎŜǎΦ нлмуΣ ƛǘ ƛǎ мр-20%. 
 
Long term follow-ups: 
NSABP 35 vs 20% 
EORTC 31% vs 18% 
SweDCIS 32 vs 20% 
UK/ANZ 23 vs 9% 
 
EBCTCG Metaaanlysis, Correa JNCI Mono 2010 
Lumpectomy without RT 28.1% risk of LR versus 12.9% for lumpectomy + RT 
 

  

 
17 http://www.ncbi.nlm.nih.gov/pubmed/16801628 
18 http://www.ncbi.nlm.nih.gov/pubmed/18250350 
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Contemporary Trials (Can omit RT?)  
 

o Historical Metaanalysis: Vinh-Hung, JCNI 2004.  
Á BCS with and without RT metaanalysis. All these trials. Favors administration of RT when pooled. 

o Also look below and see EBCTCG Darby 2011 RT after BCS in invasive cancer. All advantages. 
Á EXECPT if any recurrence is < 20%. Then no difference in BCa mortality. 

 
o 4 Major trials MUST KNOW: RTOG 98-04, Harvard Single Arm, Van Nuys, ECOG 5194. 

 
RTOG 98-04 -- RT vs. No RT. Favorable GRADE.  
ҥwҦ 636 out of 1,790. Closed due to poor accrual. "Good risk" DCIS, < 2.5 cm, margins > 3mm, 
grade I-II only, necrosis in < 1/3 of the ducts.  
./{ Ҧ м. RT vs. 2. no RT. WBRT choice of 50.4 Gy in 1.8 Gy fxs, 50 Gy in 2 Gy, or 42.5 Gy in 16 fx.  
Tamoxifen at 20 mg qd x 5 yrs (choice of physician) 62% used.  
Intention to use tamoxifen was balanced between arms (69%). 

However, actual receipt of tamoxifen varied, 58% RT versus 66% OBS (P = .05). 
Ipsilateral LF 1O EP. 
Mean Pathologic DCIS size 0.6 cm. 
 

McCormick, JCO 2015. 7 years. 
Two LFs occurred in the RT arm, and 19 occurred in the observation arm. At 7 years, the 
LF rate was 0.9% (95% CI, 0.0% to 2.2%) in the RT arm versus 6.7% (95% CI, 3.2% to 
9.6%) in the observation arm (hazard ratio, 0.11; 95% CI, 0.03 to 0.47; P < .001).  
Grade 1 to 2 acute toxicities: 30% obs and 76% RT; grade 3 or 4 toxicities 4.0% and 4.2% 
of patients, respectively.  
Late RT toxicity was grade 1 in 30%, grade 2 in 4.6%, and grade 3 in 0.7% of patients. 
 
ASTRO 2018 12-year update: Cumulate incidence IBTR: 2.8 WBRT vs 11.4 OBS (SS).  
Invasive IBTR 1.5% WBRT vs. 5.8% OBS (SS) 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
  

  
McCormick, JCO 2021   13.9 years FU 
15-yr IBR was RT 7.1% vs. no RT  15.1% (SS).  15-yr invasive LR 5.4% vs. 9.5% (SS).  
MVA, only RT (HR = 0.34; 95% CI, 0.19 to 0.64; P = .0007) and tamoxifen use (HR = 0.45; 95% CI, 0.25 to 0.78; P = .0047) were associated with reduced IBR. 
Conclusion: RT significantly reduced all and invasive IBR for good-risk DCIS with durable results at 15 years. These results are not an absolute indication for 
RT but rather should inform shared patient-physician treatment decisions about ipsilateral breast risk reduction in the long term following lumpectomy. 

 
 

ECOG 5194 (Hughes JCO 2009, Solin JCO 2015). 665 patients. ALL MAMMOGRAM DETECTED.  
COHORT 1 < 2.5 cm + G1-2. COHORT 2 < 1.0 cm + G3.  
ALL NO RADIATION. 
At least 3 mm were required, and negative post-excision 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 intermediate-grade DCIS (n = 565) was 6.1% and for patients with high-grade DCIS (n = 105) was 15.3%. Too high of 
15.3% You have to RT. Rigorously evaluated and selected patients with low- to intermediate-grade 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% (G1-2) vs 24% (G3s). Patients with higher grade and younger are more at risk for ipsilateral breast recurrence. 

 
Gene expression analysis. No reliable clinical/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 therapy. And only eventually 
30% of patients received hormones. 
 
WLE alone may be sufficient for select patients with low- to intermediate-grade DCIS, but it is inadequate for patients with high-grade lesions.  

\ RT remains an important treatment for reducing risk of ipsilateral breast disease. 
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Harvard Single Arm Group Prospective group.  
Purpose. Lǘ Ƙŀǎ ōŜŜƴ ƘȅǇƻǘƘŜǎƛȊŜŘ ǘƘŀǘ ǿƛŘŜ ŜȄŎƛǎƛƻƴ ŀƭƻƴŜ ǿƛǘƘ ƳŀǊƎƛƴǎ җ м ŎƳ Ƴŀȅ ōŜ ŀŘŜǉǳŀǘŜ ǘǊŜŀǘƳŜƴǘ ŦƻǊ ǎƳŀƭƭΣ ƎǊŀŘŜ м ƻǊ н ŘǳŎǘŀl carcinoma in 
situ (DCIS). To test this hypothesis, we conducted a prospective, single-arm trial WITHOUT adjuvant Tx (RT or Hormones)  
Methods 9ƴǘǊȅ ŎǊƛǘŜǊƛŀ ƛƴŎƭǳŘŜŘ 5/L{ ƻŦ ǇǊŜŘƻƳƛƴŀƴǘ ƎǊŀŘŜ м ƻǊ н ǿƛǘƘ ŀ ƳŀƳƳƻƎǊŀǇƘƛŎ ŜȄǘŜƴǘ ƻŦ Җ нΦр ŎƳ ǘǊŜŀǘŜŘ ǿƛǘƘ ǿƛŘŜ ŜȄŎƛǎƛƻƴ ǿƛth final margins 
ƻŦ җ м ŎƳ ƻǊ ŀ ǊŜ-excision without residual 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 predetermined stopping 
rules. The median age was 51 and the median follow-up time was 40 months.  
FAILURE: 13 LR as first site of treatment failure 7 to 63 months after study entry. Rate of ipsilateral LR 2.4% per patient-year (5-yr rate 12%). 
9 (69%) experienced recurrence of DCIS and 4 (31%) experienced recurrence with invasive disease.  
Twelve recurrences were detected mammographically and one was palpable. Ten were in the same quadrant as the initial DCIS and three were 
elsewhere within the ipsilateral breast. No patient had positive axillary nodes at recurrence or subsequent metastatic disease. 
Conclusion. 5ŜǎǇƛǘŜ ƳŀǊƎƛƴǎ ƻŦ җ м ŎƳΣ the local recurrence rate is substantial when patients with small, grade 1 or 2 DCIS are treated with 
wide excision alone. This risk should be considered in assessing the possible use of radiation therapy with or without tamoxifen in these 
patients. 
Criticism: Low grade άpredominantέ but with some had high grade component were allowed in trial. Those who recurred were those with 
probably high-grade component. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 Silverstein, Commentary in the Breast Journal. 

Re: Modified DCIS-VanNuys Scoring System 
Intra op pathology reporting. Not generalizable to all hospitals. 

 
 
 

VNPI (Silverstein 2003). Retrospective review of 706 patients s/p BCT w/wo RT based on 4 parameters and a score of 4-12. 

¶ ¢ǳƳƻǊ ǎƛȊŜ ό Җ мΦрΣ мΦс-пΦлΣ җ пΦм ŎƳύΦ 

¶ Pathology (non high-grade without necrosis, non high-grade with necrosis, high grade). 

¶ aŀǊƎƛƴǎ όҗмΣ лΦм-0.9, < 0.1 cm). 

¶ Age ( > 60, 40-60, < 40 yrs) 
For low risk (score 4-6), no significant difference in 12-year local RFS (>90-95%) with or without RT. 
For med risk (score 7-9) addition of RT provided 12-15% 12-year local RFS benefit. 
For high risk (score 10-12) mastectomy recommended due to high 5-year LR (~50%) with or without RT. 

 
Criticism: Is this exportable to the community? Silverstein was a breast surgeon. Lagios was pathologist. They did things in a very 
sophisticated way. 

 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SCORE 1 2 3 

SIZE <15 mm 16-40 >41 

MARGIN җ мл ƳƳ 1-9 mm < 1 mm 

PATH NOT HI GRADE 
NO NECROSIS 

NOT HI GRADE 
W/ NECROSIS 

HI GRADE W/WO 
NECROSIS 

AGE >61 40-60 <40 
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Yasuaki Sagara, JCO 2016. SEER DCIS patients with without RT. 
Note: SEER database does NOT have margins. 
Methods: Retrospective. DCIS. 2 Groups BCS+RT (RT group) and BCS alone (non-RT 
group).  32,144 eligible patients with DCIS, 20,329 (63%) in the RT group and 11,815 
(37%) in the non-RT group.  
Results: Cumulative incidence of breast cancer mortality at 10 years in the weighted 
cohorts of 1.8% (RT group) and 2.1% (non-RT 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 only observed in patients with higher nuclear grade, younger 
age, and larger tumor size. The magnitude of the survival difference with RT was 
significantly correlated with prognostic score (P , .001). 
Conclusion 
In this population-based 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 RT could be tailored on the basis of patient factors, tumor biology, 
and the prognostic score. 
 
¢Ƙƛǎ ǿŀǎ ōŀǎƛŎŀƭƭȅ ŀ ǊŜǾƛǎƛǘ ƻŦ IŀŦŦǘȅΩǎ original paper that had the criteria on the right. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Boost 
BIG 3-07/TROG 07.01 
ҥwҦ мслуΣ ŦƻǳǊ ŀǊƳ ǘǊƛŀƭΦ Conventional vs. Hypofx (42.5 Gy in 16 fx). Boost (16 Gy in 8 fx) vs. No Boost. 
Eligibility, җму yo άnon-low risk DCISέ = age <50 or ŀƎŜ җрл + 1 RF (palpable tumor, ƳǳƭǘƛŦƻŎŀƭ ŘƛǎŜŀǎŜΣ ǘǳƳƻǊ ǎƛȊŜ җ мΦрŎƳΣ G2-3, central necrosis, comedo 
histology, Margin < 1 cm).   
Adjuvant endocrine therapy 13% (all arms). 
1O time to LR.  
 
 Chua, Abstract GS2-04.  

Median follow-up was 6.6 years.  
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%).  
¢ƘŜ ǊŀǘŜǎ ƻŦ ƎǊŀŘŜ җн ōǊŜŀǎǘ pain (12% vs. 16%, P=0.84) and skin and subcutaneous tissue fibrosis (6% vs.15%, P=0.14). 
Conclusions: In women with non-low risk DCIS treated with breast conserving surgery, the addition of tumor bed boost following conventional 
or hypofractionated WBI reduced local recurrence rates. There was no difference in local recurrence rates between conventional WBI and 
hypofractionated WBI. (Registered with ClinicalTrials.gov, NCT00470236.) 

 
 
ASTRO FRACTIONATION CONSENSUS 2018. 
¢ǳƳƻǊ ōŜŘ ōƻƻǎǘ Ƴŀȅ ōŜ ǳǎŜŘ ǿƛǘƘ ȅƻǳƴƎ Җ рлΣ ƘƛƎƘ ƎǊŀŘŜΣ ƻǊ ŎƭƻǎŜ ƳŀǊƎƛƴǎΦ 
But may be omitted if they are good. 
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Moran, JAMA 2017. POSITIVE 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 SS EVEN THOUGH higher risk patients. 
 

 
 
Toronto. Rakovitch, IJROBP 2013.  Negative Study. 
RR 1895 ǇŀǘƛŜƴǘǎ ǿƛǘƘ 5/L{ Ҧ ./{ Ҍ w¢Φ тл҈ ƘȅǇƻŦǊŀŎǘƛƻƴŀǘŜŘ пл-44 Gy in 16 fx. 30 with 
boost.  
10-year LR 12-13% (NS). Invasive recurrence is 50% of all recurences. 
NOTE: these are biased because of observational. Those who used boost probably have 
worse ŦŜŀǘǳǊŜǎΦ ¢ƘƻǎŜ ǿƘƻ ŘƛŘƴΩǘ ǳǎŜ ōƻƻǎǘ ǇǊƻōŀōƭȅ ƘŀŘ ƳƻǊŜ ŦŀǾƻǊŀōƭŜ ŦŜŀǘǳǊŜǎΦ {ƻΧ 
washed out. 

 
 
 
 
 
 
 
 
 

Switzerland (Omlin, Lancet 2006) POSITIVE STUDY 
RR 373 ŀƭƭ Җ 45, pure DCIS, breast conserving surgery. 40% RT + 10 Gy boost. 45% RT no boost. 
Median whole breast RT dose: 50Gy; Median boost dose: 10Gy 
Results: F-U: 6 y 
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) 

 
 

Hypofractionation 
 

- No pure randomized trial ƛƴ 5/L{ Ҧ ¢ƘŜ ǊŀƴŘƻƳƛȊŜŘ ǘǊƛŀƭǎ ǎǳǇǇƻǊǘƛƴƎ ƘȅǇƻŦǊŀŎǘƛƻƴŀǘƛƻƴ ǿŜǊŜ ŘƻƴŜ ǿƛǘƘ ƛƴǾŀǎƛǾŜ ōǊŜŀǎǘ ŎŀƴŎŜǊΦ  
- Hypofractionation (Whole breast RT over 3-4 weeks as opposed to 6-7 weeks) has become an acceptable and perhaps preferred standard of care for early 

stage invasive breast cancer. 
- Therefore, some radiation oncologists are reluctant to use whole breast hypo-fractionation when treating DCIS. 

o However, the new trend is that it is very safe to use hypofractionation (see below!) 
 
 
Ҧ Must See άOffersen, JCO 2020έ Ҧ ¦ƴŘŜǊ άaŀƧƻǊ ICȄ-U-IŦȄ ¢Ǌƛŀƭǎέ 
This is the only trial I know of to date that included 10-15% of patients with DCIS randomized between standard and hypofractionation. 
 

 
Wai et al. Cancer 2011 
440 Patients Treated with Canadian Hypofractionation (4250 Gy in 16 Fractions) 
FU 4.4 Yrs 
28% Received Boost (4 Fractions) 
5-Year local Control Rate 97% = VERY HIGH CONTROL RATES. 
 

 
 
Princess Margaret.  
(Williamson et al. Radiotherapy and 
Oncology 2010) 
RR 266 patients.  
Conventional 50 Gy (39%) vs. 
Hypofractionation in either 42.4 in 16 fx or 
40 Gy in 16 fx + 12.5 Gy boost (61%).  
 
RESULTS: 
No DIFFERENCE in LR 6%.    
IƛƎƘ ƎǊŀŘŜ ҧ [w п҈ Ҧ мм҈Φ  
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Genomic Classifiers / Oncotype DCIS 
 
 DCISonRT Trials: https://preludedx.com/our-publications/ 
 
 DCISonRT Validation in SweDCIS  
 Tumor blocks were collected, and slides were sent to PreludeDxTM for testing.  

Lƴ рлп ǿƻƳŜƴ ǿƛǘƘ ŎƻƳǇƭŜǘŜ Řŀǘŀ ŀƴŘ ƴŜƎŀǘƛǾŜ ƳŀǊƎƛƴǎΣ 5/L{ƛƻƴw¢ ŘƛǾƛŘŜŘ рн҈ ǿƻƳŜƴ ƛƴǘƻ 9ƭŜǾŀǘŜŘ ό5{ Ҕ оύ ŀƴŘ пу҈ ƛƴ [ƻǿ ό5{ Җ 3) Risk groups.  
Elevated Risk group, RT SS ҨҥҦ 10-year ipsilateral total recurrence (TotBE) and 10-year ipsilateral invasive recurrence (InvBE) rates, HR 0.32 and HR 0.24, 
with absolute decreases of 15.5% and 9.3%.  
Low-Risk group, b{ ҟ with radiotherapy.  
Using a cutoff of DS > 3.0, the test was not predictive for RT benefit (p = 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 InvBE HR:1.5). Continuous DS was prognostic 
for TotBE risk although categorical DS did not reach significance. Absolute 10-year TotBE and InvBE risks appear sufficiently different to indicate that 
DCISionRT can aid physicians in selecting individualized adjuvant DCIS treatment strategies. Further analyses are planned in combined cohorts to increase 
statistical power. 
 

 PREDICT DCISonRT Trial   
ҥwҦ роф ǿƻƳŜƴΦ  25 years or older who were treated with BCS for unilateral DCIS. RTOG 98-04 50% good DCIS. он҈ DоΦср҈ Җ м ŎƳΦ 

 
  Shah, Ann Surg Oncol 2021. 

Pre DCISionRT testing, RT recommended to 69% of patients. Post-testing, a ҟ in RT recommendation 42% of patients.  
Ҩ recommended RT decreased by 20%.  
For women initially recommended not to receive an RT pre-test, 35% had their recommendation changed to add RT following testing. 
While post-test, 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 > 3) had the strongest 
association with an RT recommendation (odds ratio 43.4) compared with age, grade, size, margin status, and other factors. 
Conclusions DCISionRT 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 associated with RT recommendations 
was the DCISionRT result, with other factors of importance being patient preference, tumor size, and grade. 
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Retrospective 21-Gene Assay 
 мосн 5/L{ Җ тр ȅƻ ǇƻǇǳƭŀǘƛƻƴ-based analysis s/p BCS for DCIS.  
 16 year median FU.  
 
  Rakovitch, J Natl Cancer Inst 2020 

 With 16 years median follow-up, 36 (2.6%) died of BC, and 200 (14.7%) died of other causes.  
Median RS = 15 (range = 0-упύΦ нфΦс҈ ƻŦ ƛƴŘƛǾƛŘǳŀƭǎ ƘŀŘ ŀ ҧ w{Φ  
ҧ w{ όŀƎŜ ғ рлΣ ǎκǇ ./{ ŀƭƻƴŜύ   11-fold increased risk of BC mortality (HR = 11.27, P < .001)  

20-year risk of BC death = 9.4%.  
ҧ w{ ǿƻƳŜƴ όǎκǇ ./{ Ҍ w¢ύ  20-ȅŜŀǊ Ǌƛǎƪ ƻŦ ./ ŘŜŀǘƘ Ҩ ǊŜƭŀǘƛǾŜ тм҈ όtҐлΦлоύΣ Ҩ р҈ ŀōǎ. 
Conclusion: The 21-gene 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 5194 Subset (Solin JNCI 2013). 
  Subset of 327 patients, which identified 3 groups (70% low risk, 16% intermediate, 14% high). 
  IBTR risks of 10.6%, 26.7%, and 25.9% respectively.  
  Invasive risk 3.7%, 12.3%, and 19.2% respectively. 

 
DCIS Oncotype (Rakovitch, Breast Cancer Res Treat 2015). 

Retrospective population based cohort of 718 cases with surgery and negative margins. FU 9.6 years. 
10-year LR 12.7%, 33%, 27.8%. 
High enough that regardless of grade, you have to treat with RT. 
 
 

Adj/Her2 Therapy for DCIS 
 

- Chemotherapy: Based on long term NSABP B-17 and B-24 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 15-year cumulative incidence of all contralateral breast cancers for BCT + tam (7.3%) vs BCT + placebo (10.8%) 
o 15-year cumulative risk of breast cancer death was similar (2.3 versus 2.7 percent). No Difference in DM or OS. 

 
TAM01 Study 
ҥwҦ рлл ǿƻƳŜƴ Җ тр ȅƻ ǿƛǘƘ 9wҌ 5/L{ ǎκǇ ./{ μ мΦ р ƳƎ ¢ŀƳ Řŀƛƭȅ ŦƻǊ о ȅŜŀǊǎ μ нΦ tƭŀŎŜōƻ μΦ 
1O 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 person-years) = HR 0.48; P = .02., 
5-year number needed to treat = 22 (95% CI, 20 to 27).  
¢ŀƳƻȄƛŦŜƴ Ҩ ŎƻƴǘǊŀƭŀǘŜǊŀƭ ōǊŜŀǎt events by 75% (3 vs. 12 events; HR 0.25; P = .02).  
Patient-ǊŜǇƻǊǘŜŘ ƻǳǘŎƻƳŜǎ ҧ ǎƭƛƎƘǘ ƛƴŎǊŜŀǎŜ ƛƴ ŦǊŜǉǳŜƴŎȅ ƻŦ Řŀƛƭȅ Ƙƻǘ ŦƭŀǎƘŜǎ ǿƛǘƘ ǘŀƳƻȄƛŦŜƴ όt Ґ ΦлнύΦ  
There were 12 serious adverse events with tamoxifen and 16 with placebo, including one deep vein thrombosis and one stage I endometrial 
cancer with tamoxifen and one pulmonary embolism with placebo. 
CONCLUSION 
Tamoxifen at 5 mg/d for 3 years can halve the recurrence of breast intraepithelial neoplasia with a limited toxicity, which provides a new 
treatment option in these disorders. 

 
 

Older RTC DCIS Trials with BCS/RT ± Tamoxifen. 
 

Metaanalysis (Staley 2012).19 2 RTC with 3375 women. With the addition of tamoxifen to BCT for DCISΧ  
Ҩ ǊŜŎǳǊǊŜƴŎŜ ƛǇǎƛƭŀǘŜǊŀƭ 5/L{ όƘŀȊŀǊŘ Ǌŀǘƛƻ ώIwϐ лΦтрΣ фр҈ CI 0.61-0.92).  Ҩ/ontralateral DCIS (relative risk [RR] 0.50, 95% CI 0.28-0.87). 
Ҩ recurrence ipsilateral invasive carcinoma (HR 0.79, 95% CI 0.61-1.01). Ҩ /ontralateral invasive carcinoma (RR 0.57, 95% CI 0.39-0.83). 
There was no benefit of tamoxifen in all-cause mortality (RR 1.11, 95% CI 0.89-1.39). 

 
 
 
 
 
 
 
 

 
  

 
19 http://www.ncbi.nlm.nih.gov/pubmed?term=23076938 
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NSABP B-24 (Fischer et al 1999, 2001, 2002, 2007; Allred 201220). w¢/ мулп 5/L{ όмс҈ Ҍ ƳŀǊƎƛƴǎΣ ŀƭƭ ǳƴƪƴƻǿƴ 9wκtw ǎǘŀǘǳǎύ  ǎκǇ ƭǳƳǇŜŎǘƻƳȅ Ҍ рлDȅ Ҧ 
ǊŀƴŘƻƳƛȊŜŘ ǘƻ флн ǘŀƳƻȄƛŦŜƴ Ǿǎ флн ǇƭŀŎŜōƻ Ҧ ŀŦǘŜǊ Ŧƻƭƭƻǿ-ǳǇ ŀƴŘ ŦƛƴŘƛƴƎ Ǉǘǎ ǿƛǘƘ ǎǳŦŦƛŎƛŜƴǘ ǘƛǎǎǳŜ ŦƻǊ ǊŜŎŜǇǘƻǊ ǎǘŀǘǳǎ Ҧ ƻƴƭȅ пм҈ ƻŦ ǘƻǘŀƭΥ осу 
tamoxifen vs 364 placebo. ER + in 76% pts. ER+ DCIS treated w/ tamoxifen (vs placebo): ǎƛƎƴƛŦƛŎŀƴǘ Ҩ ƛƴ LR BCa 10 years (hazard ratio [HR], 0.49; P < .001) 
and overall follow-up όIwΣ лΦслΤ t Ґ ΦллоύΣ Ҧ ǊŜƳŀƛƴŜŘ ǎƛƎƴƛŦƛŎŀƴǘ ƳǳƭǘƛǾŀǊƛŀōƭŜ analysis.  

The only independently significant predictors of LR BCa were treatment status (tamoxifen vs placebo; HR, 0.64; P = .003) and age at entry όҖ пф Ǿ җ рл 
years; HR, 0.61; P < .001). 

 
Subgroup analysis JCO Allred 2012: Chart: 

Model VariableϞ Time to Any Breast Cancer As First Event 

HR 95% CI P 

Patients with known ER status (n = 732) 

   

Treatment (tamoxifen vs. placebo) 0.643 0.481 to 0.861 .003 

Age at ŜƴǘǊȅΣ ȅŜŀǊǎ όҖ пф Ǿ җ рлύ 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 

!ƎŜ ŀǘ ŜƴǘǊȅΣ ȅŜŀǊǎ όҖ пф Ǿ җ рлύ 0.621 0.510 to 0.756 < .001 

 
BUT IF ER-, NO BENEFIT. 
 
Similar but less significant results when subsequent ipsilateral and contralateral, invasive and noninvasive, BCa considered separately.  
No significant benefit was observed in ER-negative DCIS.  PgR and either receptor were positive in 66% and 79% of patients, respectively, 
and neither was more predictive than ER alone. 

 
 
B-35 Anastrozole Study.  
ҥwҦ tƘŀǎŜ LLL омлп Ǉƻǎǘ-menopausal ER or PR + DCIS | 1. anastrozole 1 mg/d | 2. Tamoxifen 20 mg/d | for 5 years.   1O BCFI (free interval).   8.6 FU. 
 
 Margolese, ASCO 2015. 
  

 ALL DFS ALL BCFI < 60 DFS < 60 BCFI > 60 DFS > 60 BCFI 

Tam 77.9% 89.1% 86% 91% 
80% 93% 

Anastrozole 82.7% 93.1% 90% 95% 

 -- SS SS SS -- -- 

10-year OS 92% NS 
 
REMINDER: Side effect: Anaztrozole: (fractures, MSK, HLD, CVA).  Tamoxifen (PE, DVT, muscle spasm, vasomotor or gyn symtpoms). 
 
 
 

 
 
 
 
 
 
 

  

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

http://jco.ascopubs.org/content/30/12/1268/T3.expansion.html#fn-8
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Stage 0 Disease: LCIS (Lobular Carcinoma In Situ):  
 
άNOT A CANCER ANYMORE IN AJCC 8TH. It is ONLY A RISK of ŘŜǾŜƭƻǇƛƴƎ ƛǇǎƛƭŀǘŜǊŀƭ ŀƴŘ ŎƻƴǘǊŀƭŀǘŜǊŀƭ ƛƴǾŀǎƛǾŜ ŘǳŎǘŀƭ ƻǊ ƭƻōǳƭŀǊ ŎŀǊŎƛƴƻƳŀΦέ 

 
- NCCN guidelines (AJCC 8th): w9ah±95ΧΦόтth edition was present, but now it is removed). 

 
- NOTES: 

o PLEOMORPHIC LCIS is even in a more molecular perspective is like DCIS and many treat like DCIS. 
Á 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 calcifications. It is associated 
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. 

 
o LCIS is detected in association with an invasive carcinoma in approximately 5% of malignant breast specimens.21 
o LCIS can present up to 90% mastectomy specimens with multicentric breast involvement and bilateral involvement in 35-59% cases. 
o E-Cadherin (CDH1) gene lost in 95% cases. THIS TEST CONFIRMS LOBULAR vs Ductal. 
o [/{L ҧ wL{Y hC ŘŜǾŜƭƻǇƛƴƎ L5/ ŎƻƳǇŀǊŜŘ ǘƻ ƴƻǊƳŀƭ ǇƻǇǳƭŀǘƛƻƴ ҧ млx. 
o Because LCIS is without clinical or mammograpahic indicators, LCIS is often just incidental during biopsy. (NOT VISIBLE ON MAMMO). 
o aŀƴŀƎŜ ōǊŜŀǎǘ Ҧ ŀŎŎƻǊŘƛƴƎ ǘƻ ŘƻƳƛƴŀƴǘ ƘƛǎǘƻƭƻƎƛŎ ŦƛƴŘƛƴƎǎ ό5/L{ ƻǊ ƛƴǾŀǎƛǾŜ ŘƛǎŜŀǎŜύ ŀƴŘ disregard the LCIS presence. 

Á Additional surgery not pursued to obtain LCIS clean margins. 
o If LCIS is sole histologic characteristic, there is no role for radiation.  

Á You either observe, or if high risk (ȅƻǳƴƎΣ ŘƛŦŦǳǎŜ ƛƴǾƻƭǾŜƳŜƴǘΣ ǎǘǊƻƴƎ ŦŀƳ ƘȄύ Ҧ ǘŀƳƻȄƛŦŜƴ ƻǊ bilateral mastectomy. 
 

ü Studies on LCIS observation vs SERM. 
SEER (Chuba 2005).22 Retrospective 4,853 pts having LCIS (1973 to 1998). LƴŎƛŘŜƴŎŜ L./ŀ ҧ from DX, 7.1% (10 yr) and 18% (25 yr).  
IBCas detected after WLE Ҧ 46% ipsilateral and 54% contralateral; however, after mastectomy Ҧ IBCs 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). 12 year results: 180 patients LCIS treated with WLE and observation only.  
hǾŜǊŀƭƭ Ҧ нс L.¢wǎ όмпΦп҈ύ ŀƴŘ мп /.¢wǎ όтΦу҈ύΦ ф L.¢wǎ όрΦл҈ ƻŦ ǘƘŜ ǘƻǘŀƭ ŎƻƘƻǊǘύ ŀƴŘ мл /.¢wǎ όрΦс҈ύ ǿŜǊŜ ƛƴǾŀǎƛǾŜ ŎŀǊŎƛƴƻƳas. 
ConclusionΥ [/L{ ƛǎ ŀƴ ƛƴŘƻƭŜƴǘ ŘƛǎŜŀǎŜΦ ά¢ƘŜǊŜ ƛǎ ƴƻ ŎƻƳǇŜƭƭƛƴƎ ǊŜŀǎƻƴ ǘƻ ǎǳǊƎƛŎŀƭƭȅ ǘǊŜŀǘ [/L{ ƻǘƘŜǊ ǘƘŀƴ ŎƻƴǎŜǊǾŀǘƛǾŜƭȅΦέ 
 
See above NSABP BCPT (P-1) Trial (Fischer et al 1998) Υ ¢ŀƳƻȄƛŦŜƴ όǾǎΦ ǇƭŀŎŜōƻύ Ҩ ƛƴǾŀǎƛǾŜ ./ŀ пф҈Σ Ҩƴƻƴ-invasive BCa 50%. 

 

Chemoprevention  
 
Papers to consider: Chlebowski, JCO Pract Oncol 2021, Cuzik, Lancet 2019 
 
 Indications for chemoprevention.  
  !ǘȅǇƛŎŀƭ ƘȅǇŜǊǇƭŀǎƛŀΣ [/L{Σ җ мΦт ҈ р-year risk breast cancer (Gail model), ±? Flat epithelial atypia. 

 
NSABP BCPT (P-1) Trial (Fischer et al 1998): Non-blindedΣ ǊŀƴŘƻƳƛȊŜŘ моΣоуу ҧ Ǌƛǎƪ ǿƻƳŜƴ όҗсл ȅƻΣ рȅǊ Dŀƛƭ ǇǊŜŘƛŎǘŜŘ Ǌƛǎƪ җ мΦсс҈Σ IȄ 
[/L{ύ ǘƻ ǇƭŀŎŜōƻ Ǿǎ ǘŀƳƻȄƛŦŜƴ нлƳƎκŘŀȅ ŦƻǊ р ȅŜŀǊǎΦ рп Ƴƻ Ŧƻƭƭƻǿ ǳǇΣ ǘŀƳƻȄƛŦŜƴ Ҩ ƛƴǾŀǎƛǾŜ ./ŀ пф҈Σ Ҩƴƻƴ-ƛƴǾŀǎƛǾŜ ./ŀ рл҈Σ ҧ 9ƴŘƻΦ/ŀ 
RR 4.01. All EndoCa were stage 1 and NONE died ŦǊƻƳ 9ƴŘƻ/ŀΦ ¢ŀƳƻȄƛŦŜƴ ŀƭǎƻ ҧ ǎǘǊƻƪŜΣ 5±¢Σ ŎŀǘŀǊŀŎǘǎΣ aLΣ ŘŜŀǘƘΦ  
No effect on ER ς Bca. Recommended as chemoprevention, unless elderly with co-morbidities. 
 
Multiple Outcomes Raloxifene Evaluation (MORE 1999)Φ aǳƭǘƛŎŜƴǘŜǊΣ ŘƻǳōƭŜ ōƭƛƴŘΣ w/¢ Ҧ wŀƭƻȄƛŦŜƴŜ 60 or 120 mg/day vs placebo. 
wŀƭƻȄƛŦŜƴŜ ŀǘ ос ǿŜŜƪǎ Ҩ ол҈ ǾŜǊǘŜōǊŀƭ ŦǊŀŎǘǳǊŜ ŀƴŘ ҧ оΦм ww ǾŜƴƻǳǎ ǘƘǊƻƳōƻŜƳōƻƭǳǎΣ Ҩ 9w Ҍ ./ŀ тн҈ ŘǳǊƛƴƎ п ȅŜŀǊǎ ƻŦ ¢·Φ 
 
NSABP BCPT (P-2) STAR (Vogel et al 2006).23 Multicenter, RCT 19,747 post-menopausal ҧ Ǌƛǎƪ ǿƻƳŜƴ όрȅǊ Dŀƛƭ ǇǊŜŘƛŎǘŜŘ Ǌƛǎƪ җ мΦсс҈Σ Ҍ 
others). Tamox 20mg/day vs Ralox 50mg/day 5 years. Incidence same invasive BCa. Noninvasive (T 0.15%, R 0.21%). 
wŀƭƻȄƛŦŜƴŜ Ҩ ǳǘŜǊƛƴŜ ŎŀƴŎŜǊ όлΦт҈ Ҧ лΦр҈ύΣ ŎŀǘŀǊŀŎǘǎΣ ǘƘǊƻƳōƻŜƳōƻƭƛŎ ŜǾŜƴǘǎΣ ƻǎǘŜƻǇƻǊƻǘƛŎ ŦǊŀŎǘǳǊŜǎΣ ƻǘƘŜǊ ŎŀƴŎŜǊǎΣ heart disease. 
After 8 years, CORE 24 study shows raloxifene continues to offer significant durable Ҩ ƛƴ ƛƴǾŀǎƛǾŜ ŘƛǎŜŀǎŜ.  
 
NSABP P-4 STELLAR (Rejected by NCI 2007). Raloxifene vs. letrozole (aromatase inhibitor) in high risk postmenopausal women.  

 
 
 
 

 

  

 
21 http://www.ncbi.nlm.nih.gov/pubmed?term=11346867 
22 http://www.ncbi.nlm.nih.gov/pubmed/16110014?dopt=Abstract 
23 http://www.ncbi.nlm.nih.gov/pubmed/16754727 
24 Martino, S, et al. 2004. Continuing outcomes relevant to evista: breast cancer incidence in postmenopausal osteoporotic women in a randomized trial of raloxifene. J. Natl. Cancer Inst. 96: 1751ς1761. 
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Early N0 Invasive BCa (T1-2) 
 

- NCCN guidelines: 
 
{/w99bLbD ƳŀƳƳƻ ǘƘŜƴ 5L!Dbh{¢L/ ƳŀƳƳƻ ǎκ ǎǇƻǘ ŎƻƳǇǊŜǎǎƛƻƴ Ҍ ƳŀƎƴƛŦƛŎŀǘƛƻƴ Ҧ ǘƘŜƴ ǎǘŜǊŜƻǘŀŎǘƛŎ όŀƪŀ ƛƳŀƎŜ ƎǳƛŘŜŘύ ōƛƻǇǎȅΦ 
 

o Workup: H&P, diagnostic b/l mammogram, pathology, receptor status, genetic counseling if high risk hereditary BCa, MRI optional. 
Á Bone Scan   if  bone pain or elevated Alk Phos. 
Á Abdominal CT / MRI  if ҧ [C¢Σ ŀƭƪ ǇƘƻǎΣ DL ǎȅƳǇǘƻƳǎΣ ŀōƴƻǊƳŀƭ ǇƘȅǎƛŎŀƭ ŜȄŀƳΦ 
Á Chest CT   if pulmonary symptoms.  

 
o Recommended Local Treatments:  
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o Recommended Systemic treatments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Adjuvant Chemo decision (aggressive histologies: Ductal, Lobular, mixed, micropapillary) 

¶ 9wκtw ҌΣ IŜǊн Ҍ  Ҧ     pT1a N0/mic Ҧ ҕ 9ƴŘƻŎǊƛƴŜ ҕ /ƘŜƳƻ ǿκ Trastuzumab (Herceptin)  
   pT1b N0/mic Ҧ Endocrine  or  Chemo w/ Trastuzumab + endocrine.  

     җ Ǉ¢мŎ ƻǊ bҌ Ҧ Chemo w/ Trastuzumab + Endocrine. 

¶ ER/PR +, Her2 -   Ҧ      pT1a N0  Ҧ ҕ 9ƴŘƻŎǊƛƴŜ 
           Ҧ җ Ǉ¢мō bл  Ҧ 21 gene RT-PCR.     

< 26 low = Endo. 26-30 int = Endo or CҦEΦ җом ƘƛƎƘ Ґ CҦE both. 
           Ҧ        ǇbƳƛŎ ƻǊ м-3 N+  Ҧ Chemo + endocrine (Cat 1)    or endocrine. Can consider RT-PCR 
           Ҧ    җ п bҌ   Ҧ Chemo + endocrine (Cat 1) 

¶ ER/PR -Σ IŜǊн Ҍ   Ҧ      Same as triple positive, just without endocrine therapy 

¶ ER/PR -, Her2 -   Ҧ   Same as triple positive, just without endocrine therapy or Her2 directed therapy 
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Surgery:  
o Breast conservation therapy (lumpectomy + RT), is now commonly used and considered the standard of care in early stage BCa patients to 

provide locoregional control, similar DFS and OS compared to total mastectomy, and cosmetically acceptable surgical option.  
Á Contraindications for BCT include:  

¶ Multicentric disease. 

¶ ҧ Ǌŀǘƛƻ ƻŦ ǘǳƳƻǊ ǎƛȊŜ ǘƻ ōǊŜŀǎǘ ǎƛȊŜΦ  

¶ Diffuse malignant-appearing calcifications on imaging (mammogram or MRI). 

¶ Prior history of chest wall RT. 

¶ Pregnancy. 

¶ Persistently positive margins despite attempts at re-excision. 
Á Note: young age is NOT considered a contraindication to BCT.25 LN involvement is NOT a contraindication to BCT. 
Á Relative Contraindications: 

¶ Scleroderma26, CREST syndrome, mixed connective tissue diseases.  

¶ >5cm tumors 

¶ Fixation to the chest wall involvement of the nipple or overlying skin  

¶ ²ƻƳŜƴ Җорȅƻ ǿƛǘƘ ƪƴƻǿƴ .w/!мκн Ƴǳǘŀǘƛƻƴ 
o Increased risk of ipsilateral or contralateral breast recurrence w/ BCT 
o Prophylactic b/l mastectomy for risk reduction may be considered 

 
o Total Mastectomy is also considered when patients are not candidates for BCT or per choice. Post-mastectomy RT is indicated for local control 

for those with cancer involving the deep margins and pathologically involved axillary lymph nodes. This will be discussed separately along with 
reconstruction timing. Note: Historically, radical mastectomy was performed, but this was an extremely morbid procedure. The advent of 
NSABP B-04 challenged the survival benefits between radical mastectomy vs. total mastectomy + RT vs. total mastectomy alone. There were 2 
randomizations based on LN status: 1079 women with clinically LN ς and 586 women with clinically LN +. 25 year follow up (Fisher 2002) 27 

shows no advantage to radical mastectomy compared to total mastectomy + RT. Also, there was no survival advantage to removing occult 
positive nodes at the time of initial surgery or from radiation therapy. In a separate study in Copenhagen (Johansen 2008)28, it is shown TM + RT 
to have less complications due to lymphedema (4% to 12%) over 50 years. 

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

Á ¢I9w9 !w9 5LCC9w9b awaΦ ¸h¦ ¢!Y9 t9/ aLbhw !b/Ih[h{{ ±{ t!¢9¸Ωǎ 9¢/Φ 
 

Mastectomy vs BCT + RT. 
 

NSABP B-06 (Fisher 2002).29 RTC initiated in 1976, 1851 women Stage I, II BCa (< 4cm, - margins, ± LN) randomized to TM vs. WLE vs. WLE 
+ RT 50 Gy.  Axillary dissection of the lower two levels of lymph nodes were performed regardless of the treatment assignment. 20 year 
follow up showed ƴƻ ɲ ŀƳƻƴƎ о groups regards to DFS, DDFS, or OS. Only +LN pts received 5-FU and Melphalan.  
w¢ Ҩ [C (regardless of LN status)  39.2҈ Ҧ мп.3% (p < 0.001). The benefit of radiation therapy was independent of the nodal status.  
Axillary Dissection of Lv 1-2 was performed regardless of randomization. LN recurrence 5% despite 38% pN+. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Node (-) Node (+) 

 LF OS / DFS LF OS / DFS 

Lumpectomy 36.2 
52.3 / 68 

44.2 
36.7 / 45.8 

Lumpectomy + RT 17.0 8.8 

P < 0.001  < 0.001  

 
25 http://www.ncbi.nlm.nih.gov/pubmed/17275207?dop`=Abstract 
26 http://www.ncbi.nlm.nih.gov/pubmed?term=11769860 
27 http://www.ncbi.nlm.nih.gov/pubmed/12192016?dopt=Abstract 
28 http://www.ncbi.nlm.nih.gov/pubmed/18465331?dopt=Abstract 
29 http://www.ncbi.nlm.nih.gov/pubmed/12393820?dopt=Abstract 
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ETORC 10801 (Van Dongen 2000).30 RTC in мфул ǿƛǘƘ усу ǇŀǘƛŜƴǘǎΣ ǘǳƳƻǊǎ Җ рŎƳ όул҈ н-5cm) randomized MRM vs. WLE with 1cm 
margin, complete axillary clearance, and RT 50Gy with 25 Gy IR-192 boost. IM RT given if central/medial tumor or if lateral tumor and 
axilla positive (45%). Margins not inked, re-excision only for macroscopic residual disease (48% in WLE group had + margins). Chemo CMF 
given if >55 years, or Җпп Ҍ axillary LN+. At 10-years: LF MRM 12% vs. BCT 20% (p = 0.01). No ɲ OS (66% vs. 65%) or DM (66% vs. 61%). 

¶ 48% in lumpectomy arm had +margins 
 
Milan I (Veronesi 2002).31 RTC in 1973 with 701 patients TXed with radical (Halsted) mastectomy (349 pts) vs. quadrantectomy followed 
ōȅ w¢ όорн Ǉǘǎύ рл Dȅ Ҍ ōƻƻǎǘ мл DȅΦ !ŦǘŜǊ мфтсΣ ǇŀǘƛŜƴǘǎ ǿƛǘƘ [b Ҍ ǊŜŎŜƛǾŜŘ ŀŘƧǳǾŀƴǘ /aCΦ ./ŀ Җ нŎƳΦ [bҌ ƛƴ нр҈ όōǳǘ Ǉƻǎǎƛōƭy 35% due 
to inadequate pathology at that time).  At 20-years f/u Ipsilateral LF: mastectomy 2% vs. BCS + RT 9% (p < 0.001). But interestingly, this 
rate is identical to rate of contralateral BCa, ǎǳƎƎŜǎǘƛƴƎ άƴŜǿ ǇǊƛƳŀǊȅ ŎŀǊŎƛƴƻƳŀǎέ rather than recurrence. Actual in-quadrant recurrence 
was comparable to mastectomy (8 cases vs. 10 cases)Φ  bƻ ɲ 5aΣ нл-year OS (41% death from all causes). Conclusion: BCS is the 
treatment of choice for women with relatively small breast cancers. Also, RT does not appreciably increase risk of contralateral BCA. 
 
 
 

Surgical Margins:  
- Poor ǎǳǊƎƛŎŀƭ ƳŀǊƎƛƴǎ Ŏŀƴ ƭŜŀŘ ǘƻ ҧ ǊŀǘŜǎ ƻŦ [CΦ 

 
Park 2000.32 533 patients clinical stage I or II BCa who had assessable margins, received at least 60 Gy primary tumor bed, and > 8 years 
f/u. Margin scored (by presence of invasive or in situ disease touching inked surgical margin) = neg, close, focally +, or extensively +.  
RT doses were not adjusted according to margin status. 8 yr LR: 7% (negative), 7% (close), 14% (focally +), and 27% (extens. +). 
 
EORTC 22881/10882 (Jones 2009).33 (See above for actual study results). Subset analysis of boost versus no boost trial in 1989, 5,569 
ǇŀǘƛŜƴǘǎΦ !ƭƭ Ǉǘǎ ƭǳƳǇŜŎǘƻƳȅ Ҍ ![b5 Ҧ ².LΤ ǘƻǘŀƭ ŘƻǎŜ ƻŦ рлκнр DȅΦ tǘ ǿƛǘƘ ƳƛŎǊƻǎŎƻǇƛŎŀƭƭȅ ƴŜƎ ƳŀǊƎƛƴ Ҧ w¢/ ².L ǿƛǘƘ ŜƛǘƘŜǊ ƴƻ ōƻƻǎǘ 
ƻǊ мс Dȅ ǘǳƳƻǊ ōŜŘΦ tǘ ǿƛǘƘ ǇƻǎƛǘƛǾŜ ƳŀǊƎƛƴǎ ǊŜŎŜƛǾŜŘ ².L ƻŦ рл Dȅ ǘƻ ǘƘŜ ōǊŜŀǎǘ Ҧ w¢/ ŜȄǘǊŀ ōƻƻǎǘ ŘƻǎŜ ƻŦ мл ƻǊ нс Dȅ ǘƻ ǘƘŜ tumor bed. 
F/U 10 years. 
aǳƭǘƛǾŀǊƛŀǘŜ ǇǊŜŘƛŎǘƻǊǎ [wΥ ҧ ƎǊŀŘŜ ό{{ύΣ ŀƎŜ ғрл ό{{ύΣ мс Dȅ ōƻƻǎǘ ό{{ύΦ LŦ ҧ ƎǊŀŘŜΣ ƴƻ ōƻƻǎǘ мф҈ ǾǎΦ ōƻƻǎǘ ф҈ ό{{ύΦ LŦ ŀƎŜ ғрлΣ мф҈ ǾǎΦ 
11% (SS). 
Multivariate NON predictor: Margin of tumor (p = 0.33), systemic treatment. Yet, a criticism is that only 3.4% of invasive cases had + 
margins. 
 
Comment on this study by MacDonald 2009.34 Surgical re-excision should continue to be performed based on strength of multiple other 
studies. Age and grade worthy of further investigation. 
 
 

- !ǳǘƻƳŀǘƛŎ {ƘŀǾƛƴƎ Ҩ Ҍ{a 
 

Yale Shave Margin Trial 
ҥwҦ нор ōǊŜŀǎǘ ŎŀƴŎŜǊ ǎǘŀƎŜ л ǘƻ LLL ƭǳƳǇŜŎǘƻƳȅ  
| 1. Resection of selective margins | 2. No further cavitary shave margins |.  
Randomization occurred intraoperatively after surgeons had completed standard partial mastectomy.  
Positive margins = IDC inked surface or DCIS < 1mm.  1O = rate of positive margins. 
Median age 61. 
 

Chagpar, NEJM 2015.  
Before randomization, rate of positive margins 36% vs. 34% (NS).  
After randomization, rate of positive margins 19% vs. 34% (SS).  
After randomization, rate of 2nd surgery margin clearance 10% vs. 21% (SS).  

 
 

 
  

 
30 http://www.ncbi.nlm.nih.gov/pubmed/10904087?dopt=Abstract 
31 http://www.ncbi.nlm.nih.gov/pubmed/12393819?dopt=Abstract 
32 http://www.ncbi.nlm.nih.gov/pubmed/10764427?dopt=Abstract 
33 http://www.ncbi.nlm.nih.gov/pubmed/19720914?dopt=Abstract 
34 http://www.ncbi.nlm.nih.gov/pubmed/19720895?dopt=Abstract 
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SLN and Axillary Analysis 
 

Criteria Primary Evaluation Follow-up Evaluation 

If cN0 (± 1-2 suspicious nodes on imaging). SLNB 

if pN0 
if pN+ (with Ni, Nmic, or meets Z0011) 

Ҧ ƻōǎ 

if pN+ (other than above) 
If SLNB not identified 

Ҧ ALND 

LŦ ŎbҌ όҗ о [b ƻƴ ƛƳŀƎƛƴƎ κ ŜȄŀƳ ŎƻƴŎŜǊƴƛƴƎ [bύΦ 
or 

LŦ җ bм ŀƴŘ ƴŜƻŀŘƧǳǾŀƴǘ ŎƘŜƳƻǘƘŜǊŀǇȅ ǇƭŀƴƴŜŘΦ 
FNA / core biopsy 

if biopsy neg     
if biopsy pos (and meets Z0011) 

Ҧ {[b. 

if biopsy pos (± high volume disease ± pre-op Chemo given). Ҧ ![b5 

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

breast cancer, SLND identifies patients without axillary node involvement, thereby obviating the need for more extensive surgery. 
 

o Certain Ǌƛǎƪ ŦŀŎǘƻǊǎ ҧ ƭƛƪŜƭƛƘƻƻŘ ƻŦ [b ƛƴǾƻƭǾŜƳŜƴǘΦ 
Á Larger tumors are 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 %, T1a 5%, T1b 16%, T1c 28%, T2 47%, T3 68%, T4 86%. 
Á Low-grade (grade 1) (3.4%) tumors have a significantly lower rate of ALN metastases compared to grade 2 or grade 3 (21%) tumors. 
Á Lateral breast tumors > ALN mets than central. 

 
o ASCO recommendations (Lyman 2014).35  

Á Consider SLNB in women with operable breast cancer and:  

¶ Multicentric tumors. 

¶ DCIS who will undergo mastectomy. 

¶ Previously underwent breast and/or axillary surgery,  

¶ Previously received preoperative/neoadjuvant systemic therapy. 
Á No SLNB in women with early stage breast cancer and: 

¶ Large or locally advanced invasive breast cancer (tumor size T3/T4) 

¶ Inflammatory breast cancer, 

¶ DCIS (when breast-conserving surgery is planned)  

¶ Pregnant.  
Á Yes ALND if: women with SLN metastases who will undergo mastectomy.  
Á No ALND if:  women without SLN metastases, or with one to two metastatic SLNs planning to undergo BCS + WBRT. 
 

  

 
35 http://www.ncbi.nlm.nih.gov/pubmed/24663048 
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Randomized Studies to Know 
 
NSABP B-04 1985 (1971-4) 

1665 pts, operable, potentially curable cancer confined to the breast and axilla; nodes not fixed. 
Eligibility: Operative breast cancer, No systemic therapy. 
CƻǊ ŎƭƛƴƛŎŀƭƭȅ bҌ ǇǘǎΣ ҥwҦ   1. radical mastectomy (N=292)    2. total mastectomy + PMRT. (294) 
For clinically N- ǇǘǎΣ ҥwҦ  1. radical mastectomy (+ ax dissection)   (362) 

2. total/simple mastectomy (+ ax dissection only if evidence of nodal recurrence)  (365) 
3. total mastectomy + PMRT (axilla, SCV, IM nodes included).   (352) 

Pts treated without axillary dissection or regional RT who later developed biopsy-proven 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, with 10-20 Gy boost for LN+ pts. 45 Gy to SCLV and IM nodes. 
No systemic therapy was given. 
 

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

Fisher, NEJM 2002. 25-years. 
82% of pts had άŀƴ ŜǾŜƴǘΥέ LR (57% LN+, 37% LN-), death without evidence of cancer (25%), 2nd 1O cancer (6%), 
contralat BCa (6%). Most recurrences (74%) were distant. (30% LN-, 42% LN+). 5% had local recurrence, and 
4% had regional recurrence. Note the continued relapses even after 10 years.  
19% axillary first recurrence noted. Vs 0.9% in the SLND-alone arm in Z0011. 
Note: 68 of the 365 women randomized with cLN- to total mastectomy without RT (18.6%) had pLN+. 
A total of 40% of women with cLN- treated 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 three LN- groups or among the two LN+ groups. 
Conclusion: Failed to show a benefit of axillary dissection for clinically LN - pts (compared with a wait-and-
watch approach). 
NOTE:. cN+ disease: ALND = 1% ax recur. Ax RT = 7% ax recur. Very old 1985 fisher paper of B-04 TABLE 1. 

 
 

If cN0 Ҧ ![b5 όоснύ  Ҧ пл҈ ǇbҌ Ҧ п҈ nodal recurrence as first recurrence 
 Ҧ w¢ όорнύ    Ҧ {ŀƳŜ 
 Ҧ bƻ !ȄƛƭƭŀǊȅ ¢· όосрύ    Ҧ с҈ όǊƻǳƎƘƭȅ ǘƘŜ ǎŀƳŜύ 

 
  If cN+ Ҧ !ȄƛƭƭŀǊȅ 5ƛǎǎŜŎǘƛƻƴ  Ҧ тр҈ ǇbҌ Ҧ м҈ ŀȄƛƭƭŀǊȅ ǊŜŎǳǊǊŜƴŎŜ 
   Ҧ !ȄƛƭƭŀǊȅ w¢    Ҧ т ҈ ŀȄƛƭƭŀǊȅ ǊŜŎǳǊǊŜƴŎŜ 
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ACOSOG Z0011 (1999-2004) Non-inferiority trial comparing SLNBx | SLNBx + ALND. 
ҥwҦ Closed prematurely due to low accrual and low rate of events. Non-inferiority trial. 856 of expected 1900 
patients, T1-¢н όҖ рŎƳύΣ clinically N0, SNB+ (1 or 2 SNB+ on H&E, frozen section or touch prep; patients SNB+ 
by IHC were not eligible but ultimately 41% were micromets or ITCs).  
16% were ER-/PR-. 
EXCLUDED: NeoŀŘƧǳǾŀƴǘ ŎƘŜƳƻ ƻǊ I¢Σ ōƛƭŀǘŜǊŀƭ ./ŀΣ aǳƭǘƛŎŜƴǘǊƛŎΣ ƳŀǘǘŜŘ ƴƻŘŜǎΣ aм ŀǘ ǘƛƳŜ ƻŦ {[b5Σ җ о [bҌΦ 
TX: All underwent lumpectomy with SM- and tangents RT, but no dedicated axillary RT.  
Adj. 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 field. ~50% received a high tangential field RT. 
A lot of surgeons had patients from the ŎƻƳƳǳƴƛǘȅΦ ¢ƘŜȅ ǎŜƴǘ ǘƘŜƳ ǘƻ ǊŀŘƛŀǘƛƻƴ ƻƴŎƻƭƻƎƛǎǘΣ ǿƘƻ ƻŦǘŜƴ ŘƛŘƴΩǘ 
ŜǾŜƴ ƪƴƻǿ ǘƘŜȅ ǿŜǊŜ ƻƴ ǘǊƛŀƭΦ !ƴŘ ǘƘŜȅ ƻƴƭȅ ǿŜǊŜ ǘƻƭŘ άǘǊŜŀǘ ǘƘŜ ōǊŜŀǎǘΦέ 2nd, they knew, and the radiation 
oncologist were likeΧShe 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 recur ALND 3.1% vs SNB 1.6% (NS); axilla recur 0.5% vs 0.9% (NS); year OS 92% vs 92% (NS). 
No difference in LRR based on systemic therapy. 
Conclusion: NS; SLND without completion ALND may be a reasonable management options with tangent 
RT and systemic therapy. 

 
Giuliano, JAMA 2011. Median F/U 6.3 years. 
Results: 5-yr OS 91.8% (ALND) vs 92.5% (SLND). 5-yr DFS 82.2% vs 83.9%. 
Median # of nodes removed: 17 for ALND and 2 for SLND. Number of positive nodes (not including 
micromets) - ƳŜŘƛŀƴΥ м ό![b5ύ Ǿǎ м ό{[b5ύΦ IƻǿŜǾŜǊΣ нм҈ ƻŦ ![b5 ƘŀŘ җ о ǇƻǎƛǘƛǾŜ [bΦ  
Sentinel lymph node biopsy contained micromets: 37.5% (ALND group) and 44.8% (SLND).  
In ALND group, axillary dissection revealed additional metastases in 27.3%; 10% of ALND pts with 
micromets in SLN had additional positive (non-micromet) non-SLN lymph nodes. 

җ п [bҌ ƛƴ моΦт҈. 
Conclusion: among pts with limited positive SLN disease, treated with breast conservation +/- systemic 
therapy, the use of SLND alone compared with ALND did not result in inferior survival. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 

 Jagsi, San Antonio Breast Conference 2013, Poster Session: P5-14-19. 
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 tangent-only treatment:  
High tangents (cranial tangent border within 2 cm of the humeral head) were used in 52.6% (40/76) patients randomized to the ALND arm and 
50% (33/66) patients randomized to the SLND arm. 
Of the 228 patients revƛŜǿŜŘΣ по όмуΦф҈ύ ǊŜŎŜƛǾŜŘ ŘƛǊŜŎǘŜŘ ǊŜƎƛƻƴŀƭ ƴƻŘŀƭ w¢ ǳǎƛƴƎ җо ŦƛŜƭŘǎΥ нн ƛƴ ǘƘŜ ![b5 ŀƴŘ нм ƛƴ ǘƘŜ {[b5 ŀǊƳΦ 
Those receiving directed nodal RT tended to have greater nodal involvement (p<0.001). 
Conclusion: Most 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 were available, 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 2017. 10-year update. 
RESULTS: 10-year OS 83.6% vs. 86.3% (NS). 10-year DFS 78.2% vs. 80.2% (NS).  
Between year 5 and year 10, 1 regional recurrence was seen in the SLND alone group vs none in the ALND group.  
Ten-year regional recurrence did not differ significantly between the 2 groups. 
CONCLUSIONS AND RELEVANCE: Among women with T1 or T2 invasive primary breast cancer, no palpable axillary adenopathy, and 1 or 2 sentinel lymph 
nodes containing metastases, 10-year overall survival for patients treated with sentinel lymph node dissection alone was noninferior to overall survival for 
those treated with axillary lymph node dissection. These findings do not support routine use of axillary lymph node dissection in this patient population 
based on 10-year outcomes. 
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Z0011 Barrio Annal Surgical Onc 
811 prospective study with Z001м ŎǊƛǘŜǊƛŀ ǿƛǘƘ ![b5 ƛŦ җ 2 LNs or gross ECE. Patients cT1-2N0 and + SLNB. 
Median tumor size 1.7 cm.  
Outcomes are compared in patients with 1-2 LNs+ ± microscopic ECE treated with SLNB alone.   

 
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 negative, have two positive 
SLNs, and receive nodal radiation.  
At a median follow-up of 41 months, no isolated axillary failures were observed.  
¢ƘŜǊŜ ǿŜǊŜ мм ƴƻŘŀƭ ǊŜŎǳǊǊŜƴŎŜǎΤ ǘǿƻ ǎǳǇǊŀŎƭŀǾƛŎǳƭŀǊ ҕ ŀȄƛƭƭŀǊȅΣ ŦƻǳǊ ǎȅƴŎƘǊƻƴƻǳǎ ǿƛǘƘ ōǊŜŀǎǘΣ ŀƴŘ ŦƛǾŜ ǿƛǘƘ Řƛǎǘŀƴǘ ŦŀƛƭǳǊŜΦ  
The five-year rate of any nodal recurrence was 1.6% and did not differ by mECE (2.3% vsΦ мΦо҈Τ Ǉ Ґ лΦупύΦ  
bƻ ŘƛŦŦŜǊŜƴŎŜǎ ǿŜǊŜ ƻōǎŜǊǾŜŘ ƛƴ ƭƻŎŀƭ όǇ Ґ лΦлуύ ƻǊ Řƛǎǘŀƴǘ όǇ Ґ лΦомύ ǊŜŎǳǊǊŜƴŎŜ ǊŀǘŜǎ ōȅ Ƴ9/9 ǎǘŀǘǳǎΦ 
Conclusions: In Z0011-eligible patients, nodal recurrence rates in patients with mECE are low after treatment with SLN biopsy alone, even in the 
absence of routine nodal radiation. The presence of mECE should not be considered a routine indication for ALND. 

 
 
 
NSABP B-32 (1999-2004) -- SLN + ALND vs. SLN alone 
ҥwҦΦ рсмм ǿƛǘƘ ƻǇŜǊŀōƭŜ ƛƴǾŀǎƛǾŜ ōǊŜŀǎǘ ŎŀƴŎŜǊ ŀƴŘ Ŏ[b- axillary (T1 80%, T2 18%; lumpectomy 86%).  
1. SLN followed by immediate completion ALND     2. SLN alone, if SLN-; full ALND if no SLN identified or if SLN+.  
Identification included technetium scan, blue dye, and clinically suspicious lymph nodes 

 
Krag, Lancet Oncology 2007. Technical outcome: Technical success in 97%. Location in Level I/II in 99% (Level I 
83%, Level II 16%, Level III 0.5%, IM 0.5%, SCV 0.1%. Mean number removed 2.1. 
Clinical outcome: SLN+ in both groups 26% (NS). If SLN- (74%), ALND- 96% and ALND+ 4% (false negative rate 
9.7%). Overall accuracy 97%. If only one SLN removed, false negative rate 18%. FNR decreased with 2 SLN and 
3 SLN removed.  
FALSE NEGATIVE by # LN ǊŜƳƻǾŜŘΥ м όму҈ύΣ н όмл҈ύΣ о όт҈ύΣ п όрΦр҈ύΣ җ р όм҈ύ    {{ΗΗΗ 
FALSE NEGATIVE by tumor location: lateral (12%), central (5.5%), medial (9.1%).   SS!!! 
False negative rate NS: by  lump vs. mast, age, clinical size, by quadrant. 
 
In the 26% of SLN+ patients, 61% had no further LN disease on completion ALND. 
Conclusion: Success of SLN resection is high. 

 
  Krag, Lancet Oncology 2010. 
  Findings A total of 309 deaths were reported in the 3986 SLNB negative patients with FU information.  
  8-year OS 90-91%.  8-year DFS 81-82%.  
  There were 8 regional node recurrences as first events in Group 1 and 14 in Group 2 (P=0.22).  

Interpretation Overall survival, disease-free survival, and regional control were statistically equivalent between groups. When the sentinel node 
is negative, sentinel node surgery alone with no further axillary dissection is an appropriate, safe, and effective therapy for breast cancer 
patients with clinically negative lymph nodes. 

 
 
 
 

Micromets SLNB IBCSG 23-01  
ҥwҦ фом ǇŀǘƛŜƴǘǎ ǿƛǘƘ ƳƛŎǊƻƳŜǘŀǎǘŀǘƛŎ όғн ƳƳύ ŘŜǇƻǎƛǘ ƛƴ ǘƘŜ {[b.Φ | 1. ALND | 2. no additional surgery | 
97% received adjuvant RT without regional nodal irradiation (RNI). In the ALND arm, additional axillary nodal involvement = 13%.  
Median 21 LN removed at ALND. 

 
Galimberti, Lancet 2013. 
5-year DFS ~85% (NS)   5-year OS ~97% (NS). 
Conclusion: Although the study closed before meeting target accrual, the authors concluded that breast cancer patients with limited SLN 
involvement could be spared the morbidity of an ALND. 
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EORTC 10981 / AMAROS όάŀƪŀ ![[L!b/9 ¢wL![ ǿƛǘƘƻǳǘ bŜƻŀŘƧǳǾŀƴǘ ŎƘŜƳƻǘƘŜǊŀǇȅέύ 
EORTC Trial 10981-22023 (AMAROS) ("After Mapping of the Axilla, Radiotherapy Or Surgery") -- {[bҌ Ҧ ALND vs RT 
Randomized. Surgery, T1-T2 (<3cm), if SLN+ then     1. completion ALND      2. axillary RT 50/25.  
Mastectomy 18%, BCS 82%. Grade 1 (24%), Grade 2 (46-48%), Grade 3 (26-29%).  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. 

 
Straver, JCO 2010. Subset analysis.  
First 2000 patients, 566 with SLN+. Patterns of adjuvant chemo use. 
Outcome: Chemotherapy ALND 58% vs ART 61% (NS); hormones 78% vs 76% (NS)  
Conclusion: Absence of knowledge about extent of LN involvement doesn't impact administration of adjuvant 
chemo 

 
Straver, Ann Surg Oncol. 2010.  Subset analysis.  
First 2000 patients. SLN identification rate 97% 
Outcome: SLN- in 65%; SLN+ in 34% (macromets 63%, micromets 25%, ITCs 12%).  
Further nodal involvement if macromet 41%, if micromet 18%, if ITC 18% 
Conclusion: SLN procedure highly effective; further nodal involvement in patients with micromets and ITCs 
was 18% 

 
Donker, Lancet Oncology 2014.  
Outcome: 5-year axillary recurrence ALND 0.43% vs RT 1.19%. 
5-year DFS ALND 87% vs 83% RT (NS). 5-year OS ALND 93% vs RT 93% (NS). 
Morbidity : ҧ lymphedema with ALND 23% vs 11% (SS). ҧ arm circumference at 13% vs 6% (SS).  
But no difference in arm range of motion nor overall QoL. 
Conclusion: ALND and RT after SLN+ provide excellent and comparable control for T1-2, cN0. RT results in 
significantly less morbidity. 
Criticism: Underpowered to show non-inferiority  όŀǎǎǳƳŜŘ άƛƴŎƻǊǊŜŎǘƭȅέ Axillary recurrence 2% vs 4% with 
non-inferiority HR margin of 2).  
 

 
 

Hurkman, Radiother Oncol 2003. AMAROS, RT QA. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
MGH Lymphedema Study 
мулл ǇǊƻǎǇŜŎǘƛǾŜ L./ ŎƻƳǇŀǊƛƴƎ ƭȅƳǇƘŜŘŜƳŀ ǊŀǘŜ όмл҈ ҧ ƛƴ ŀǊƳ ǾƻƭǳƳŜ ŀǘ ƭŜŀǎǘ о ƳƻƴǘƘǎ ŀŦǘŜǊ ǎǳǊƎŜǊȅύΦ 
Number of patients with SLNB alone (74%), ALND alone (5%), SLNB + RNI (7%), 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 = ALND-alone group (vs. SLNB + RNI) ҧ [ȅƳǇƘŜŘŜƳŀ Ǌƛǎƪ (HR, 2.66; P = .02).  

CONCLUSION 
Although RLNR adds to the risk of lymphedema, the main risk factor is the type of axillary surgery used. 
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Important Small Institutional Studies 
  

Haffty/Mehta {ƛƴƎƭŜ ƛƴǎǘƛǘǳǘƛƻƴ җ пҌ [b 
PURPOSE: The purpose of this study was to review management strategies with respect to systemic therapy, radiation therapy treatment techniques, and 
patient outcome (local regional control, distant metastases, and overall survival) in patients undergoing conservative surgery and radiation therapy (CS + 
RT) who had four or more lymph nodes involved at the time of original diagnosis. 
RR млпл /{ Ҍ w¢ όртф ǇŀǘƛŜƴǘǎ ǳƴŘŜǊǿŜƴǘ ![b5 Ҧ мст Ǉ[bҌ Ҧ рм Ǉ [b җ пҌ. All had RT to with subsequent e- boost tumor bed median 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, 14 patients receiving cytotoxic 
chemotherapy and tamoxifen, and 8 patients receiving tamoxifen alone. 

 
RESULTS: Median follow-up of 9.29 years 
18 distant relapses, 2 nodal relapses, 5 breast relapses.  
10-year OS 58%. 
10-year DM RFS 65% 10-year RLN RFS 96% 10-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 volume. Of the 40 patients treated to the 
supraclavicular fossa (omitting complete axillary radiation), none failed in the dissected axilla. With a median follow-up of nearly 10 years, 29 of 
the 51 patients (57%) remain alive without evidence of disease, 15 (29%) have died with disease, 2 (4%) remain alive with disease, and 5 (10%) 
have died without evidence of disease.   
CONCLUSIONS: We 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 results in a reasonable long-
term survival with a high rate of local regional control. Omission of axillary radiation in this subset of patients appears appropriate because 
there were no axillary failures among the 41 dissected but unirradiated axillae. 

 
Harvard ELDERLY no SLNB, HIGH TANGENT STUDY (Wong, IJROBP 2008) 
Prospective single arm 74 patients > 55 yo, stage I/II, cN0, ER+ breast cancer with lumpectomy (negative margins) without ALND or SLNB and WBI with 
high tangents (blocked humeral head) + tumor bed boost + 5 years hormonal therapy.    Median age 74, median tumor size 1.2 cm.   MFU 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 as the one described in our report. 
ALSO, no need for RNI if high tangent in these older patients. 

ECE Study Michigan, Pierce IJROBP 1995 ww ун ōǊŜŀǎǘ ŎŀƴŎŜǊ ŜȄŎƛǎƛƻƴŀƭ ōƛƻǇǎȅ ǘǳƳƻǊ ōŜŘ Ҧ !Ȅ 5ƛǎǎŜŎǘƛƻƴ [Ǿ LΣ LL ҕ LLL , RT, adjuvant systemic therapy. 
RT = WBRT 45-50 Gȅ Ҧ .ƻƻǎǘ ŎŀǾƛǘȅ ǘƻ сл-66 Gy.  If + LN, then RT to SCV.  37.5% had ECE (50/50 minimal vs. extensive ECE). 
Results -ECE/+ECE: OS 83% vs. 53% (p=0.068), DFS 72% vs. 57% (p=0.12), Axilla as site for 1st recurrence (0% vs. 4%), Isolated axillary failure (0% both). 
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Radiation Therapy:   
 

- Of date, 18 RTC have been performed regarding BCS ± RT. Note that eligibility criteria and adjuvant tamoxifen and chemotherapy varied significantly 
within these studies. Conclusion ƛǎ ǘƘŀǘ w¢ Ҩ ƛǇǎƛƭŀǘŜǊŀƭ ./! ǊŜŎǳǊǊŜƴŎŜ ōȅ ŀpproximately 66%, which better effects in LN + patients and younger women, 
but persists even in low risk small, WLE tumors. 

 
o Timing:  If pt is to receive chemo, then RT after chemo (3-4 weeks) 

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

Á Neg Axillary LNs Whole Breast + Boost lumpectomy site  
Á 1-3 + LNs  Whole Breast + boost +/- supraclav, and/or IM 
Á җ 4 + LNs  Whole Breast + boost + supraclav  and/or IM 
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BCS ± RT  
 
Early Breast Cancer Trialists' Collaborative Group (EBCTCG, Lancet 2011).36 10,801 women in 17 randomized trials of BCS ± RT; 8337 
(77%) were pathologically confirmed pN0 or pN+. 6 RTC = WLE ± RT and included both low-risk and high-risk women (category A, 4398 
women). 4 RTC were sector resection or quadrantectomy ± RT (category B, 2399 women). 7 more recent RTC were lumpectomy ± RT in 
low-risk women (category C, 4004 women).10 yr risk of any first recurrence (LR or distant)  Ҩ ор.0% to 19.3% (absolute: 15.7%).15-yr 
risk of breast cancer death   Ҩ нрΦн҈ ǘƻ нмΦп҈ όŀōǎƻƭǳǘŜΥ оΦу҈ύΦ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

For pN0 subset: Ҩ any recurrence 31.0% to 15.6% (abs: 15.4%) and Ҩ 
death 20.5% to 17.2% (abs: 3.3%).  
Absolute 10-yr recurrence risk reduction depended on factors (age, 
grade, ER, tamoxifen, and margins).  
Worst = ER -, no Tam,     ȅƻǳƴƎΣ ҧ ƎǊŀŘŜΣ Ҍ ƳŀǊƎƛƴǎύΦ .Ŝǎǘ    Ґ ER +, yes 
Tam,  ƻƭŘ ŀƎŜΣ Ҩ ƎǊŀŘŜΣ - margins). 
¢ƘŜǎŜ ŦŀŎǘƻǊǎ ǇǊŜŘƛŎǘ ƭŀǊƎŜ όҗ 20%), intermediate (10-19%), and lower 
(< 10%) benefits. Abs Ҩ in 15-yr risk of breast cancer death in these 
categories was: 7.8% (ss), 1.1% (ns), and 0.1% (ns). 
 
For pN+ subset: Ҩ any recurrence 63.7% to 42.5% (abs: 21.2%) and Ҩ 
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 pN0 and pN+ subsets. 
 
But the survival advantage is LIMITED to only a subgroup. Not ALL 
ǇŀǘƛŜƴǘΩǎ ƴŜŜŘ ǊŀŘƛŀǘƛƻƴΗΗΗΗΗ 
{ŜŜ ōŜƭƻǿΧRT benefit if any recurrence > 20%. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

 
36 http://www.ncbi.nlm.nih.gov/pubmed/22019144?dopt=Abstract 
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De-Escalation: Elderly Patients. 
 

Canadian Real-World Evaluation of Radiation of Elderly Patients.  
1100 women > 70 yo ŀƎŜ ǿƘƻ ǊŜŎŜƛǾŜŘ ./{ Ҧ ŜƛǘƘŜǊ w¢ Ҍ 9¢ όпнΦр҈ύΣ 9¢ ŀƭƻƴŜ όмп҈ύΣ ƻǊ w¢ ŀƭƻƴŜ όонΦр҈ύΣ ƻǊ ƴƻ ŦǳǊǘƘŜǊ ¢Ȅ όмм҈ύΦ 
Of those taking ET, < 60% completed 5 years.  
 

Joseph, Radiother Oncol 2021 
Of those taking ET, < 60% completed 5 years. 
RFS (all compared to no further Tx)  ҧ RT (HR = 0.174; p < 0.001), ҧ ET (HR = 0.414; p = 0.007)Σ ҧ RT + ET (HR = 0.236; p < 0.001). 
5ŜǘŜǊƳƛƴŀƴǘǎ ƻŦ h{ ǿŜǊŜ ŀƎŜΣ ǘǳƳƻǊ ƎǊŀŘŜΣ ŎƻƳƻǊōƛŘƛǘƛŜǎΣ ŀƴŘ ŀŘƧǳǾŀƴǘ ǘƘŜǊŀǇȅΦ LƴŎǊŜŀǎŜŘ ŎƻƳƻǊōƛŘƛǘȅ ǎŎƻǊŜǎ όл ǾǎΦ мΤ л ǾǎΦ җ2) were 
associated with reduced OS (HR = 1.40; p = 0.013 and HR = 1.98; p < 0.001), without impact on RFS or BCSS. 
Conclusions 
Adjuvant RT-alone is a reasonable alternative to ET or RT + ET for older women with biologically favorable EBC. No difference in RFS or BCSS 
was noted between RT, ET, and RT + ET. Comorbidity was independently associated with reduced overall survival. 
 
 

CALGB C9343 / RTOG 97-02, ECOG (Hughes, 2010).37  
ҥwҦ сос ǿƻƳŜƴ Ҕ тл ȅƻ όрс҈ Ҕтр ȅκƻύΣ Ŏ¢мbлΣ 9wҌΦ 
[ǳƳǇŜŎǘƻƳȅ Ҧ tamoxifen +/- RT. ALND 37%.  RT = 45 Gy in 25 fx + boost 14 Gy in 7 fx .  F/U at 10.5 years.  

 
Results: Ҍ w¢ ǘƻ ¢ŀƳ ҧ ǘƛƳŜ ǘƻ ŦƛǊǎǘ ǊŜŎǳǊǊŜƴŎŜ όǇ Ґ лΦлмрύ ŘǳŜ ǘƻ ƛƳǇǊƻǾŜŘ ƭƻŎŀƭ ŎƻƴǘǊƻƭ ōȅ ¢ŀƳ-RT.  
Site of first recurrence was local for 9% Tam vs. 2% Tam+RT   Ҧ  @ ipsilateral breast in 8% vs. 2% or @ solely in the axilla in 1% vs. 0%.  
The remaining endpoints NS. 10-year freedom from mastectomy 96% (Tam) vs 98% (Tam+RT), freedom from DM 95% vs 93%. Nor, BCa spec 
survival 98% vs 96%, OS 63% vs 61%. Only 7% deaths were due to breast cancer.  
Conclusion: RT results in absolute reduction of 7% in LR (6% IBTR + 1% Axilla). No impact on overall survival, cancer specific survival, breast 
conservation, or distant DFS.  

Á 5-year f/u study: Lumpectomy + tamoxifen alone is acceptable for women 70 years or older with T1N0 ER+ tumors. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fyles (NEJM, 2004). FYLES age FIFTY + hypofractionated 
ҥwҦ 769 women with early breast cancer (cT1-2N0, 80% ER+) 
[ǳƳǇŜŎǘƻƳȅ Ҧ ǘŀƳƻȄƛŦŜƴ ҕ w¢.  RT = 40 Gy in 16 fx + 12.5 Gy / 5 fx boost. 

 
RESULTS 
All comers    5-year LR Tam 7.7% vs. Tam+RT 0.6% (P<0.001). 5-year DFS 84% vs. 91% (P=0.004).  
T1N0 ER+ planned subgroup of 611 women  5-year LR Tam 5.9% vs. Tam+RT 0.4% (P<0.001).  
All comers    5-year AXILLARY RELAPSE 2.5% vs. 0.5% (p=0.049) 
No significant difference in the rates of distant relapse or overall survival. 
CONCLUSIONS 
As compared with tamoxifen alone, radiotherapy plus tamoxifen significantly reduces the risk of breast and axillary recurrence after 
lumpectomy in women with small, node-negative, hormone-receptorςpositive breast cancers. 

 
 

Milan III (Veronesi, Annals of Oncology, 2001). 
ҥwҦ ртф ǇǘǎΣ {ǘŀƎŜ LκLLΦ hǇŜǊŀōƭŜ ōǊeast cancer, cT < 2.5 cm.   Quadrantectomy + LND ± RT. 
Mean F/U: 9 yrs. XRT: 50 Gy + 10 Gy boost.  + LNs: ER(-) CMF, ER (+) Tam 
LR 23.5% Ą 5.8%.  OS NS. 
Conclusions: BCT is indicated for: <55 yo and/or +LNs.   N0-N1 >66 yo ǿƛǘƘ ƴŜƎΦ ƳŀǊƎƛƴǎ Ҧ п҈ [C ǿƛǘƘƻǳǘ ·w¢Φ 

  

 
37 http://meeting.ascopubs.org/cgi/content/abstract/28/15_suppl/507 
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PRIME II  
ҥwҦ монс җ ср ȅŜŀǊǎ άƭƻǿ-riskέ Lb±!{L±9Σ ƴƻǘ 5/L{, ER+, cN0, T1-T2 up to 3 cm size, margin neg όΧŀƴŘ grade 
3 or LVI+, but not both), and must received either neoadj or adj hormones. 
[ǳƳǇŜŎǘƻƳȅ Ҧ ![b5 ƻǊ {[b. Ҧ   

| 1. WBI (40-50 Gy in 15-25 fractions Ҧ ōƻƻǎǘ 10-20 Gy) |  
| 2. No RT | .   1O ipsilateral breast tumor recurrence.  

ALL GOT AXILLARY STAGING. Vs hughes only 1/3 got axillary staging. 
Grade 1 40%, Grade 2 50%, Grade 3 5%.  LVSI pos 5%.  
{[b. ƻƴƭȅ ол҈Σ ά{ŀƳǇƭŜέ ƻƴƭȅ нр-30%, Sample + SLNB 15%, ALND 20%.  ER Rich 90%, ER Poor 10%.  

 
Kunkler, Lancet Oncology 2015.  
Results: 5 years, ipsilateral breast recurrence was 1·3% (n=5) vs. 4·1% (n=26) no RT (p=0·0002).  
5-year overall survival was 93·9% both groups.  
Unplanned subgroup analysis (see LEFT)  LVSI, ER Poor, All Grade, GOOD margins, all size. 
Conclusion: hƳƛǎǎƛƻƴ ƻŦ w¢ ƛƴ җ срΣ Ǉ¢м-2 up to 3 cm pN0, ER+ or PR+ with BCS with endocrine 
therapy, is probably OK. 

 
 
 
 
 
  Low-Risk Luminal A 

RR classified luminal A (n = 265), luminal B (n = 165), or high-risk subtype (luminal HER2, n = 22; HER2 enriched, n = 13; basal like, n = 30; or 
triple-negative nonbasal, n = 6).   IHC Ҧ 9w, PR, HER2, cytokeratin 5/6, EGFR, and Ki-67 (501 of 769 available blocks).  
Median follow-up was 10 years. 

 
Liu, JCO 2015. 
10-year IBR: luminal A, 5.2%; luminal B, 10.5%; high-risk subtypes, 21.3%; (P < .001).  
Luminal subtypes seemed to derive less benefit from RT (luminal A HR 0.40; luminal B HR 0.51) than high-risk subtypes (HR, 0.13). 
Unplanned subset low-risk (> 60 yo cT1, G1-2, luminal A tumors, n = 151) vs. high risk = 10-year IBR was 3.1% versus 11.8% (SS). 
Clinical low-risk luminal A patients had a 10-year IBR of 1.3% with tamoxifen versus 5.0% with tamoxifen plus RT (P = .42). 
Multivariable analysis showed that RT (HR, 0.31; P < .001), clinical risk group (HR, 2.2; P = .025), and luminal A subtype (HR, 0.25; P < 
.001) were significantly associated with IBR. 
CONCLUSION: IHC subtyping was prognostic for IBR but was not predictive of benefit from RT. Further studies may validate the 
exploratory finding of a low-risk luminal A group who may be spared breast RT. 

 
Other Trials: 
Jagsi (Michigan) Luminal A and Low Oncotype OMIT RT. 
Fyles (Canada) Luminal A and Low Ki-67. 
{ƧƻǎǘǊƻƳ W/h нлмтΧ ƴƻ w¢ с҈ ŀŘƧǳǾŀƴǘ w¢Φ bƻ w¢ L.¢w ŀǘ мл ȅŜŀǊǎ Ґ нл҈ Φ Shows necessity of tamoxifen. 

 

RCTs F/U Surgery Systemic Nodes RT Dose LR RT(-) LR RT(+) 

NSABP B-06 (1976) 20 years lumpectomy N+: melphalan + 5-FU  50 39% 14% 

Uppsala-Orebro (1981) 10 years sector resection none  54 24% 8% 

St. George's (1981) 5 years WLE 
ER+: tamoxifen 

ER-: CMF 

 
? 35% 13% 

Ontario (1984) 8 years lumpectomy none  40/16 + 12.5/5 35% 11% 

Scotland (1985) 6 years WLE 
ER+: tamoxifen 

ER-: CMF 

 
50 + 10-30 24% 6% 

Tokyo (1985) 8 years sector resection yes  ? 9% 7% 

St. Petersburg (1985) 5 years quadrantectomy yes  ? 17% 4% 

Milan 3 (1987) 10 years quadrantectomy 
N+ high risk: chemo 

N+ low risk: tamoxifen 

 
50 + 10 23% 6% 

NSABP B-21 (1989) 8 years lumpectomy tamoxifen or none pN0 50 +/- boost 16% 3% 

Finland (1990) 12 years lumpectomy none  50 27% 12% 

SweBCG (1991) 5 years sector resection at discretion (in 9%)  48-54 14% 4% 

German GBSG (1991) 10 years BCS 2x2: +/- TAM pN0 50 + 10-12 8% 5% 

        

Canada (1992) 5 years BCS tamoxifen  40/16 + 12.5/5 8% 1% 

CALGB 9343 (1994) 5 years lumpectomy tamoxifen  45 + 14 4% 1% 
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Hypofractionation Guidelines 
 
Hypofractionation 2018 NEW GUIDELINES: 
 
1. For women with invasive breast cancer receiving whole-breast radiation with or without inclusion of the low axilla, the preferred dose-fractionation scheme is 

hypofractionated whole-breast radiation to a dose of 4000 Centigray (cGy) in 15 fractions or 4250 cGy in 16 fractions. 
2. Hypofractionation should be INDEPENDENT of: tumor grade; whether the tumor is in the left or right breast; prior chemotherapy; prior or concurrent 

trastuzumab or endocrine therapy; and breast size, provided that homogenous dosing can be achieved.  
3. It MAY BE independent of the following factors: hormone receptor status; HER2 receptor status; margin status following surgical resection; and age. 
4. For patients with ductal carcinoma in situ (DCIS), hypofractionated whole-breast radiation may be used as an alternative to conventional fractionation. 
5. For invasive cancer cases, a tumor bed boost is recommended for patients with a positive margin following surgical resection, patients aged 50 and younger, 

and patients aged 51 to 70 with a high-grade tumor. Omitting a tumor bed boost is suggested for patients with invasive cancer who are older than 70 years and 
have low-to- intermediate-grade, hormone-positive tumors resected with widely negative margins. 

6. For DCIS, a boost is recommended for patients aged 50 and younger, patients with high- grade tumors, or those with positive or close margins following 
resection. A boost may be omitted for patients with DCIS who are older than 50 years; have been screen detected; have smaller, low-to- intermediate grade 
tumors; and have widely negative margins following surgery. 

7. Recommend   = homogenous radiation dosing and full coverage of the tumor bed. 
8. Approaches that incorporate deep inspiration breath hold, target and organ-at- risk contouring, and optimal patient positioning are recommended to minimize 

the radiation dose affecting nearby organs and normal tissue, including the heart, lungs and opposite breast. 
 
HISTORICAL ASTRO Fractionation Guidelines (Smith 2010).38  
1. Pt population that CF-WBI and HF-².L ƘŀǾŜ Ғ ǊŜǎǳƭǘǎ: 1. җ рл ȅƻ ŀǘ 5Ȅ, 2. p T1ς2 N0 and s/p BCS, 3. NOT tx chemoΣ ŀƴŘΧ 

ΧǿƛǘƘƛƴ ǘƘŜ ōǊŜŀǎǘ ŀƭƻƴƎ ǘƘŜ ŎŜƴǘǊŀƭ ŀȄƛǎΣ ǘƘŜ ƳƛƴƛƳǳƳ ŘƻǎŜ ƛǎ ƴƻ ƭŜǎǎ ǘƘŀƴ фо҈ ŀƴŘ 4. maximum dose is no greater than 107% of the prescription dose (±7%;) 
(as calculated with 2-dimensional treatment planning without heterogeneity corrections). 

 

  ARM     IBTR LRF DFS OS 

Trial 
Median Follow- up 

(years) 
Time point for outcome 

reporting (years) 
Dose 
(Gy) 

# 
Fxθ  

# 
Days 

N % p % p % p % p 

Canada  12 10 
50 25 35 612 7.5 

<.001 
    84.4 

0.79 
42.5 16 22 622 7.4     84.6 

RMH/GOC  9.7 10 

50 25 35 470 12 

Ϟ 

      

42.9 13 35 466 9.6       

39 13 35 474 15       

START A  5.1 5 

50 25 35 749 3.2 ϞϞ 3.6 ϞϞ 86 ϞϞ 89 ϞϞ 

41.6 13 35 750 3.2 0.74 3.5 0.86 88 0.33 89 0.81 

39 13 35 737 4.6 0.40 5.2 0.35 85 0.33 89 0.99 

START B  6.0 5 
50 25 35 1105 3.3 

0.21 
3.3 

0.35 
86 

0.02 
89 

0.03 
40 15 21 1110 2.0 2.2 89 92 

Ϟ 42.9 Gy vs 39 Gy was p = 0.027 (SS). 50 vs others p > 0.05.      ϞϞ рл Dȅ ŀǊƳ Ǿǎ пмΦс ŀƴŘ рл Dȅ ŀǊƳ Ǿǎ офΦ  
 

2. Although the majority thought sufficient data showing safety of HF-².L Ҧ ǘǳƳƻǊ ōŜŘ ōƻƻǎǘΣ ŀ ƳƛƴƻǊƛǘȅ ōŜƭƛŜǾŜŘ ǘƘŀǘ /C-WBI should be used instead when a 
tumor bed boost is indicated 

 Canada RMH/GOC START A START B 

# Patients 1234 1410 2236 2215 
Treated with BCS 100% 100% 85% 92% 
Age > 50 75% 70% 77% 79% 
pT 1-2 100% 94% Majority Majority 
Chemo used 11% 14% 35% 22% 
Percent receiving boost 0% 75% 61% 43% 
Boost dose ҍ 14 Gy, 7 fx 10 Gy, 5 fx 10 Gy, 5 fx 
Boost modality ҍ Electrons Electrons Electrons 
Percent receiving regional nodal irradiation 0% 21% 14% 7% 

 
3. HF-WBI without boost should be done to 42.5 / 16 fx over 22 days. HF-WBI with boost dose is not determined. 
 
 
  

 
38 http://www.ncbi.nlm.nih.gov/pubmed/20638191?dopt=Abstract 
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Major HFx U-Hfx Trials 
 

 
FAST FORWARD 
ҥwҦ плфс ǇŀǘƛŜƴǘǎ invasive carcinoma of the breast (pT1ς
3, pN0ς1, M0) after breast conservation surgery or 
mastectomy were eligible.  
| 1. 40 Gy in 15 fx |  
| 2. 27 Gy in 5 fx (1 week) |  
| 3. 26 Gy in 5 fx (over 1 week) |  

to the whole breast or chest wall.  
 
1O endpoint was ipsilateral breast tumour relapse.  Assuming 
a 2% 5-year incidence for 40 Gy, non-inferiority defined as 
Җмϊс҈ όIw Ґ мΦумύΦ  
 
Brunt, Lancet 2020. 
5-year LF 2·1%, ς0·3%, ς0·7% (NS).  
Non-ƛƴŦŜǊƛƻǊ ŀƴŘ ǿƛǘƘƛƴ Җ мΦс҈ ŀǎ ǇǊŜǾƛƻǳǎƭȅ ŘŜŦƛƴŜŘΦ 
 
Technique: 
The breast CTV was all parenchymal soft tissue 5 mm below 
the skin, excluding muscle and bone. The PTV margin was 1 
cm. The planning goals were that 1) at least 95% of the PTV 
receives 95% of the dose, 2) max dose <110%, 3) <2% 
receives >107%, and 4) <5% receives >105%. Organ-at-risk 
goals were 1) ipsilateral lung V8Gy < 15%, 2) heart V1.5Gy < 
30%, and 3) heart V7Gy < 5%. These goals were for the 
whole breast portion onlyτŀƴȅ ŀŘŘƛǘƛƻƴŀƭ ōƻƻǎǘ ŘƻǎŜ ŘƛŘƴΩǘ 
count toward the constraints. Again, there was no clever 
boost scheme, so patients had to double treatment time 
with a whole extra week of 10 Gy in 5 fractions boost. TBL: If 
ȅƻǳΩǊŜ ŎƻƳŦƻǊǘŀōƭŜ ǿƛǘƘ мр-16 fraction breast planning, 
ǘƘŜǊŜΩǎ ƴƻǘƘƛƴƎ ŘǊŀƳŀǘƛŎŀƭƭȅ ŘƛŦŦŜǊŜƴǘ ǿƛǘƘ ǘƘƛǎ р-fraction 
approach. 

   
 
 
 
FAST (NOT fast-forward) 
 
ҥwҦ фмр ǇŀǘƛŜƴǘǎ җ рл ȅo. All pT1-2 pN0  | 1. 50 Gy/25 fr (5 weeks) | 2. 30 or 28.5 Gy in 5 once-weekly fr of 6.0 or 5.7 Gy | . 1O photographic cosmesis at 2, 5 yrs.  
 
 Brunt, JCO 2020. 

Five-year photographs were available for 615/862 (71%) eligible patients.  
Photographic cosmesis ORs 1.64 (30 Gy, p = 0.019) and ORs 1.1 (28.5 Gy, NS).   
ʰκʲ ŜǎǘƛƳŀǘŜ ŦƻǊ ǇƘƻǘƻƎǊŀǇƘƛŎ ŜƴŘ Ǉƻƛƴǘ ǿŀǎ нΦт Dȅ, giving a 5-fr schedule of 28 Gy estimated to be isoeffective with 50 Gy/25 fr.  
Moderate/marked physician-assessed breast NTE ORs (shrinkage, induration, telangiectasia, edema) were 2.12 (30 Gy; P < .001) and 1.22 (28.5 Gy, NS)  
With 9.9 years median follow-up, 11 ipsilateral breast cancer events (50 Gy: 3; 30 Gy: 4; 28.5 Gy: 4) and 96 deaths (50 Gy: 30; 30 Gy: 33; 28.5 Gy: 33) have 
occurred.   
Conclusion: At 10 years, there was no significant difference in NTE rates after 28.5 Gy/5 fr compared with 50 Gy/25 fr, but NTE were higher after 30 Gy/5 
fr. Results confirm the published 3-year findings that a once-weekly 5-fr schedule of whole-breast radiotherapy can be identified that appears to be 
radiobiologically comparable for NTE to a conventionally fractionated regimen. 

 
 
Real-World Expectations of Side effects (Standard Fx vs. Hypo Fx) 

 
Jagsi, JCO 2020 
8,711 patients treated between 2012 and 2019 at 27 practices. 
Side effects:  Moderate or severe breast pain  3,233 (37.1%) Hypo Fx 1,282 (28.9%)  Std Fx 1,951 (45.7%).  

җ м ƻƴŜ ōǊŜŀǎǘ ǎȅƳǇǘƻƳ  4,424 (50.8%) Hypo Fx 1,833 (41.3%)  Std Fx 2,591 (60.7%).  
Severe fatigue   2,008 (23.1%) Hypo Fx 843 (19.0%)   Std Fx 1,165 (27.3%)  

.ǊŜŀǎǘ tŀƛƴ ҧ a±! όƛŦ ǊŜŎŜƛǾƛƴƎ IȅǇƻ CȄύΥ younger age (P < .001), ҧ BMI; P < .001), Black (P < .001) or other race (P = .002), smoking status (P < .001), 
larger breast volume (P = .002), lack of chemotherapy receipt (P = .004), receipt of boost treatment (P < .001), and treatment at a nonteaching center.  
.ǊŜŀǎǘ tŀƛƴ ҧ a±! όƛŦ ǊŜŎŜƛǾƛƴƎ {ǘŘ CȄύΥ, younger age (P < .001), ҧ BMI (P = .003), Black (P < .001) or other race (P = .002), diabetes (P = .001), smoking 
status (P < .001), and larger breast volume (P < .001). 
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Chinese Population Hypo Fx 2020 
ҥwҦ 734 women from 4 Chinese institutions all BCS w/ T1-2N0-3 invasive breast cancers Ҧ ².w¢ ҕ wbL Ҧ ǘǳƳƻǊ ōŜŘ ōƻƻǎǘΦ  
Note: >80% of patients were T1, N0, and ER+, and <5% actually received RNI. . Median age was low at 46 years, and 65% received chemotherapy. 
| 1. 50 Gy in 25 fractions over 5 weeks with a boost of 10 Gy in five fractions | 2. 43.5 Gy in 15 fx over 3 weeks Ҧ ōƻƻǎǘ 8.7 Gy in 3 fractions|.  
1O 5-year local recurrence (LR), and a 5% margin of 5-year LR was used to establish noninferiority. 
  
 Wang, JCO 2020  Median FU 73/5 months 

5-year LR 1.2% vs. 2.0% (P = .017 for noninferiority).    NS all survival endpoints. 
HFRT group had less grade 2-3 acute skin toxicity than the CFRT group (P = .019). 
CONCLUSION 
CFRT and HFRT with a tumor-bed boost may have similar low LR and toxicity. 

 
 
DBCG Hypo: IDC and DCIS Randomized Trial 
Endocrine monotherapy was prescribed for 34.6% (n = 557) of patientsτ5.2% (n = 84) received tamoxifen and 29.6% (n = 476) received letrozole. 
A radiotherapy boost was delivered to 23.1% (n = 430) patients, the majority (85.6%) a dose of 10 Gy. 
682 patients (42.4%) with carcinoma received adjuvant chemotherapy, and for the Danish cohort 35.9% of patients (n = 578) received adjuvant chemotherapy and 
7.6% (n = 122) also received trastuzumab. 

 
 
    
Offersen, JCO 2020.  
9-year LRR 3.3% vs. 3.0%.   
9-year OS both 93%.  
 
The occurrence of radiation-
associated cardiac and lung disease 
was rare and not influenced by the  
fractionation regimen. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Michigan HFx in Triple Negative Breast Cancer Patients  
 Prospective 538 women in 18 centers in Michigan (307 CFX and 231 HFX) with node negative, triple neg status s/p lumpectomy. 
 5-year Median Follow-up. 
 
  Jagsi, IJROBP 2021. 
  5-year FFLR 93.6% vs. 94.4% (HR 1.05, NS).  5-year RFS were 87.8% vs. 88.4% (NS). 5-year OS 96.6% vs. 93.4% (NS). 

Conclusion Analysis of outcomes in this large observational cohort of patients with triple-negative, node-negative breast cancer treated with 
whole breast irradiation reveals no differences by dose fractionation. This adds evidence to support the use of moderate hypofractionation in 
patients with triple-negative disease. 
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Older Trials 
 

Canadian (Whelan 2010).39 RTC in 1993, 1234 patients with invasive T1-2 N0 (by ALND) s/p BCS, margins negative. Age <50 in 25%, tumors 
>2 cm in 31%, adjuvant TAM 42%, adjuvant chemo 11%. EXCLUDED large breasted patients (> 25 cm separation). Treated with Arm 1) 
42.5/16 (2.66 Gy/fx) vs Arm 2) 50/25; No boost. 

 
Outcome: 10-year LF: HF 7.4% (invasive 6.2%) vs CF 7.5% (invasive 6.7%) (NS). No difference in 10-year DFS or OS. Subgroup analysis - 
ONLY high-grade tumors LR hypo-fx 16% vs. control 5% (SS) local control. Age, tumor size, ER status, chemo ± NS. 10-year DSS both groups 
87% (NS); OS both groups 84% (NS). Toxicity: All Grades NS. No Grade 4 toxicity. Excellent/good cosmetic outcome HF 70% vs. CF 71% 
(NS).  
Conclusion: Accelerated hypofractionated WBRT was not inferior to standard conventional fractionation WBRT. 

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MRC START A (START 2008).40 RTC in 1998 2236 patients with operable invasive BCA, pT1-3a N0-1, 23% < 50 yo, 54% TAM/no chemo, 11% 
chemo/no TAM, 24.5% both, + requiring RT after surgery. CMFSurgery either BCS or mastectomy (15%).  
 

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

 
Outcome: 5-year LRR 50 Gy 3.6%, 41.6 Gy 3.5%, 39 Gy 5.2% (NS). Cosmesis: Lower rate of late adverse effects in 39 Gy, same in 41.6 
Gy compared with 50 Gy. hκʲ ŜǎǘƛƳŀǘŜ: 4.6 Gy for tumor control, 3.4 Gy for late breast changes.  
Conclusion: Breast cancer and normal breast tissues respons similarly to fraction size. No difference in local control.  
Note: 60% had discretionary boost 10/5, 35% had chemotherapy and its interaction with fraction size unclear. 
NoteΥ ¢ƻȄƛŎƛǘȅ ǊŜǎǳƭǘǎ ƛƴ нлмл ǎƘƻǿǎ ǎƛƎƴƛŦƛŎŀƴǘ Ҩ ƳƻŘŜǊŀǘŜκƳŀǊƪŜŘ ŎƘŀƴƎŜ ƛƴ ǎƪƛƴ ŀǇǇŜŀǊŀƴŎŜ ƛƴ оф Dȅ ƎǊƻǳǇ όIw лΦсоΣ {{ύΣ ōǳǘ ƴƻt 
41.6 Gy group (HR 0.83, NS). 5yr breast symptoms, shoulder pain, arm/shoulder symptoms (~20%), or body image problems (~40%).  
No difference between 40 Gy and 50 Gy.  

 
MRC START B (START 2008).41 RTC in 1999 2215 patients with perable invasive BCA, pT1-3a N0-1, 20% < 50 yo, 71% TAM/no chemo, 7% 
chemo/no TAM, 15% both, + requiring RT after surgery. Surgery either BCS or mastectomy (8%). 
 

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

OutcomeΥ [ww рл Dȅ о҈ Ҧ пл Dȅ н҈ όb{ύΤ      But, DFS όус Ҧ уфύΣ ŀƴŘ OS όуф Ҧ фн҈ύ ŀƭƭ ōŜǘǘŜǊ ό{{ύ ƛƴ пл Dȅ ƎǊƻǳǇ. 
Toxicity: Lower rate of late toxicity in 40 Gy group (SS). 
Conclusion: 40 Gy over 3 weeks has at least as favorable control and toxicity as 50 Gy over 5 weeks. 

 
Royal Marsden Hospital / GO3 (Owen Lancet Oncology 2006).42 RTC in1986 1410 patients with T1-3N0-1 (max 1 positive node).  
30% < 50yo, 14% had chemotherapy. 75% boost. F/u 10 yr. 
RT: WBRT; 25% randomly assigned to no boost, 26% randomly assigned to boost, 50% boost at MD discretion (comparable in all 3 groups). 

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

 
   Outcome: 10-year IBTR: 12% (50Gy) vs. 14.8% (39 Gy) vs. 9.6% (42.9 Gy)      |    NS vs 50/25, but SS between 39/13 and 42.9/13. 

Estimate of LR-ōŀǎŜŘ ʰκʲ Ґ пΦл Dȅ όŀƴŘ Ǉƻǎǎƛōƭȅ ŀǎ ƭƻǿ ŀǎ оΦл DȅύΦ 
Conclusion: Breast cancer tissue is probably just as sensitive to fraction size as dose-limiting healthy tissues. If confirmed, RT 
ǎŎƘŜŘǳƭŜǎ Ҧ ǎƛƳǇƭƛŦƛŜŘ ōȅ ǘƘŜ ŘŜƭƛǾŜǊȅ ƻŦ ŦŜǿŜǊΣ ƭŀǊƎŜǊ ŦǊŀŎǘƛƻƴǎ ǿƛǘƘƻǳǘ ŎƻƳǇǊƻƳƛǎƛƴƎ ŜŦŦŜŎǘƛǾŜƴŜǎǎ ƻǊ ǎŀŦŜǘȅΦ tƻǎǎƛōƭȅ ҧ ōƻth. 

 
39 http://www.ncbi.nlm.nih.gov/pubmed/20147717?dopt=Abstract 
40 http://www.ncbi.nlm.nih.gov/pubmed/18356109?dopt=Abstract 
41 http://www.ncbi.nlm.nih.gov/pubmed/18355913?dopt=Abstract 
42 http://www.ncbi.nlm.nih.gov/pubmed/16750496?dopt=Abstract 
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Boost? (Role and Technique):  
Most will advocate a boost in patients with invasive breast cancer undergoing BCS. This is more controversial in DCIS. 

 
HERA TRIAL SUBSET ANALYSIS 
1082 patients with HER-2 positive breast cancer who were originally enrolled in the HERA trial.  
1O was to determine the effect of a radiation boost on local recurrence.  
S/p WBRT, 441 (40.8%) received RT boost and 641 (59.2%) who did not. 
 

Jaoude, IJROBP 2020.  
11-year LC  RT-boost 93% vs. no boost 91% (P=0.33).   
When analyzing patients by age, patients <40 years of age had a higher risk for local recurrence; however, this was not significantly lowered by the 
addition of boost. Furthermore, no local control benefit for boost was noted in both hormone receptor (HR) subtypes (HR+: P = .11; HRς: P = .98). 
Conclusions Patients with HER-2 positive breast cancer treated with breast-conserving surgery, whole breast radiation, and trastuzumab have excellent 
local control. Delivery of an additional radiation boost in this patient population was not shown to improve local control. Future studies are needed to 
identify subgroups of HER-2 positive patients who derive a clinically relevant benefit from radiation boost. 
 
 

Netherlands (Hurkmans, 2006).43 Ongoing phase III trial comparing a boost of 16 Gy as part of whole-breast irradiation to a high boost of 26 Gy in young women. 
 
 
 

EORTC 22881/10882 (Bartelink, 2001).44 RTC in 1989-1996, 5318 women stage I-II BCa 
s/p lumpectomy and axillary dissection given 50 Gy to the entire breast ± 16 Gy boost. 
Median follow-up 5.1 years. 5 year follow-ǳǇ ŀŎǘǳŀǊƛŀƭ [C ǿƛǘƘ ōƻƻǎǘ Ҩ тΦо҈ ǘƻ пΦо҈ όǇ 
< 0.001).  
CƻǊ ǇŀǘƛŜƴǘǎ Җ пл ȅƻΣ ǘƘŜȅ ōŜƴŜŦƛǘŜŘ ǘƘŜ ƳƻǎǘΣ ǿƛǘƘ р ȅǊ [C ōƻƻǎǘ ŘǊŀǎǘƛŎŀƭƭȅ Ҩ мфΦр҈ ǘƻ 
10.2% (p = 0.002).  
For patients 41 to 50 years old, no differences were found in rates of metastasis or OS 
(which were 87 and 91 percent, respectively). Conclusion: patients especially < 50 yrs 
old need boost. 

 
Bartelink, 2007.45 10 year: LF: boost 6% vs. no boost 10% (SS).  
Age <40, 24% Ҧ 13% |  41-50 12% Ҧ 8% |  51-60 7% Ҧ 4% |  >60 7% Ҧ 4% |   ALL SS 

w!5L!¢Lhb .hh{¢ Ҩ [C ōȅ ŀōƻǳǘ рл҈ 
As a result of boost, salvage mastectomy reduced by 41%.  
Survival 82% in both arms (NS).  
Toxicity: severe fibrosis boost 4.4% vs. no boost 1.6% (SS).  
Conclusion: Improved local control in all age groups, but no difference in survival. 

 
Lyon, France (Romestaing, JCO 1997).  
1024 pts, Stage I/II.   
5 yr LR: 3.6% (boost) vs 4.5% (no boost) p = .044 
RR boost= 0.3 (0.12-0.95)  
Boost group had a higher rate of grade 1 and 2 telangiectasia (12.4% v 5.9%) 

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

 
EORTC 22881/10882  (Vrieling 2003).46 5 year LF rates bŀǎŜŘ ƻƴ ŀƎŜΦ      Җ орΣ му҈Φ     ос-40, 15%.     41-50, 8%.     51-60 4%.     > 60, 3%. 
Younger patients are found to have significantly larger tumors, ER/PR ς tumors, high grade invasive and non-invasive tumors, 
incompletely resected intraductal component, more re-excisions (probably related to more incomplete initial excisions), and smaller 
volume of breast tissue removed. Despite this, the only significant variable in a multi-variate analysis related to tumor recurrence were 
age and the use of a boost (p < 0.0001). 

 
Concurrent/SIB boost? 
 
Beth Israel (Chadha 2013). Prospective 160 pt in 2004-2010. TisN0, T1N0, and T2N0. Chemo = ineligible. WBI 40.5 Gy | 2.7 Gy fx + concurrent lumpectomy boost of 
4.5 Gy | 0.3 Gy fx. Boost used at physician discretion. Total @ lumpectomy = 45 Gy | 15 fx, 19 days. F/U med 3.5 yrs.  Outcome: 5-year OS 95% (SS) and DFS 97% (SS). 
5 yr local relapse free survival 99% (SS). Toxicity grade 1 (70%) + 2 (5%) skin. The median dose heart D05 was 215 cGy, and median lung V20 was 7.6%. Conclusions: 
Accelerated WBRT + boost can be given with minimal side effects and excellent LC. 
    
RTOG 1005 (protocol).  
(Arm I) Standard Whole Breast Irradiation with Sequential Boost.  
50 Gy in 25 fractions of 2 Gy. Optional: 42.7 Gy in 16 fractions of 2.67 Gy.  
Lumpectomy Cavity: Total dose of 12 Gy in 6 fractions or 14 Gy in 7 fractions per institutional preference. 
 (Arm II) Hypofractionated Whole Breast Irradiation with Concurrent Boost. 
40.0 Gy in 15 fractions of 2.67 Gy fractions per day.  
Lumpectomy Cavity: Total dose of 48.0 Gy in 15 fractions (3.2 Gy/day )  
 

 
43 http://www.ncbi .nlm.nih.gov/pubmed/16904837?dopt=Abstract 
44 http://www.ncbi.nlm.nih.gov/pubmed/11794170 
45 http://www.ncbi.nlm.nih.gov/pubmed/17577015?dopt=Abstract 
46 http://www.ncbi.nlm.nih.gov/pubmed/12706362 
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Other trials: IMRT-MC2 (MINT) Lumpectomy Boost with SIB 
 
UK IMPORT HIGH (CRUK/06/003) Abstract  SIB Boost Trial 
ҥwҦ 2617 women pT1-3 pN0-Ǉbоŀ ƛƴǾŀǎƛǾŜ җ му ȅƻ ǊŀƴŘƻƳƛȊŜŘ  мΥмΥмΦ   
| 1. 40Gy/15fx WBRT + 16Gy/8fx sequential | 2. 40 Gy partial breast + 48 Gy boost all 15fx SIB  | 3. 40 Gy partial breast + 53 Gy boost all 15fx SIB  |. 
9%, 38% & 53% were tumour grade 1, 2 & 3 respectively; 30% were node positive. 66% received chemotherapy and 73% endocrine therapy. 
1O breast induration at 3 years.  Scored from none, mild, moderate, marked.  
Clinician Reviewed: Breast induration, shrinkage, distortion. tŀǘƛŜƴǘ ǊŜǇƻǊǘŜŘΥ ɲ ŎƻǎƳŜǎƛǎ  Photograph: Breast appearance. 
Median FU 49.1 months. Median age 49 yo. 

 
Coles, Oral 2018.   
Rates of moderate/marked AEs at 3 years were broadly similar between the randomised groups; with a suggestion of a slightly increased risk for breast 
induration in 53Gy compared with control (borderline significance) 
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Systemic Therapy:  
 

o Adjuvant Therapy: Typically given to LN+, ER-, HER2+, and women with adverse features (young age, or 
high Oncotype DX). 

Á In the absence of high-risk features, no recommendations for chemotherapy. 
Á Following chemotherapy, patients with ER-positive disease should also receive adjuvant 

endocrine therapy 
 

o Neoadjuvant Therapy: Equivalent survival as adjuvant (NSABP B-18). 
Á Big role for downstaging.  
Á wƻƭŜ ƛƴ ǿƻƳŜƴ җ тл ǳƴŎƭŜŀǊ ǎƛƴŎŜ ǘƘŜǎŜ ŀǊŜ ŜȄŎƭǳŘŜŘ ŦǊƻƳ ǇǊŜǾƛƻǳǎ ǘǊƛŀƭǎΦ 

 
o HER2-positive with a tumor size >1 cm (pT1b) should receive a combination of chemotherapy plus HER2-

directed therapy.  
Á ¢ƘŜ ƳŀƴŀƎŜƳŜƴǘ ƻŦ ǎƳŀƭƭ όҖм ŎƳύ I9wн-positive breast cancers is controversial. 
Á Trastuzumab has 1 year OS advantage compared to C. 
Á Cannot give Trastuzumab with Adriamycin due to cardiac toxicity. 
Á Trastuzumab + Pertuzumab = dual anti-HER2 and pCR rates of 50-60%. 

 
o For triple-ƴŜƎŀǘƛǾŜΣ ŀŘƧǳǾŀƴǘ ŎƘŜƳƻǘƘŜǊŀǇȅ ƛŦ ǘƘŜ ǘǳƳƻǊ ǎƛȊŜ җ лΦр ŎƳ όǇ¢мōύΦ bƻǘ ŎŀƴŘƛŘŀǘŜǎ ŦƻǊ 

endocrine therapy or HER2-directed agents.  

Á \ chemotherapy is their only option for adjuvant treatment, following or before 
radiotherapy.  

Á Patients with a triple-negative breast cancer < 0.5 cm in size may forgo adjuvant 
chemotherapy since minimal survival advantage. 

 
o Common Dosages 

Á AC Adriamycin 60 mg/m2 + cyclophosphamide 600 mg/m2 q3weeks x 4c. 
Á ACҦ¢Υ  AC above and paclitaxel 175 mg/m2 q3weeks x 4c or 80 mg/m2 q1week x 12 

cycle. 
Dose dense regimen is q2 weeks w/ filgrastim or pegfilgrastim for support. 

Á !/Ҧ¢IΥ  !/Ҧ¢ ŀōƻǾŜ ŀƴŘ trastuzumab 4 mg/kg loading dose followed by 2 mg/kg per 
week concurrently with paclitaxel  

Ҧ trastuzumab monotherapy (6mg/kg q3 weeks) for 1 year. 
Á TC:  Docetaxel 75 mg/m2 and cyclophosphamide 600 mg/m2. 
Á TCH:  Docetaxel 75 mg/m2 and carboplatin AUC 6mg/mL/min q 3weeks x6c + trastuzumab (4 

ƳƎκƪƎ ƭƻŀŘƛƴƎ ŘƻǎŜ ŦƻƭƭƻǿŜŘ ōȅ нƳƎκƪƎ ǿŜŜƪƭȅ ŎƻƴŎǳǊǊŜƴǘƭȅ ǿƛǘƘ ¢/ύ Ҧ ǘǊŀǎǘǳȊǳƳŀō 
monotherapy (6mg/kg q3weeks) for 1 year. 
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Which chemo is most effective? 
 

NSABP B-20 (Fisher 1997).47 RTC 2306 women s/p surg, node negative, ER + BCa randomized Tam, and Tam + 5-FU + methotrexate (MFT), or MFT + 
cyclophosphamide (CMFT). 5 year follow up. Conclusion: ALL subgroup of patients evaluated in this study benefited from chemotherapy, regardless of age, 
lymph node status, tumor size, or estrogen receptor status.  

 
Toxicity reported in 2326 (98.4%) patients. CMFT > MFT > Tam alone.  
ҧ ƎǊŀŘŜ н-4 overall toxicities: especially nausea (not vomiting), alopecia, leukopeniaΦ {ƻƳŜ ҧ ƛƴŦŜŎǘƛƻƴ ǊŀǘŜǎ ŀƴŘ ǇƘƭŜōƛǘƛǎκǘƘǊƻƳōƻŜƳōƻƭƛǎƳ ǊŀǘŜǎΦ  

 
 
 
 
 
 
 
 
 
 
 
        
 
 
 
 
 

 
 

5 year DFS DDFS OS 

TAM 85% 87% 94% 
MFT 90% 92% 97% 
CMFT 89% 91% 96% 

p 0.001 0.005 0.05 

 
 

NSABP B-23 (Fisher, JCO 2001).  2008 pts, Stage I/II. Median f/up: 5 yrs.  
AC = Doxorubicin + Cyclophosphamide 

      RESULTS: 5 YR RFS: same in all groups for all ages (~87%) 
5 YR OS: same in all groups for all ages 
Tamoxifen did not provide any significant advantage to RFS or OS, as compared to 
placebo group 
For LN-, ER-: CMF = AC for RFS and OS Tam = Placebo for RFS and OS 

Conclusion: There was no significant difference in the outcome of patients who received AC or 
CMF. TAM with either regimen resulted in no significant advantage over that achieved from 
chemotherapy alone. 

 
NSABP B-28 (Mamounas, JCO 2005). 3060, Stage T1-3, N0-1, ER+/-. XRT: 50 Gy 

  RESULTS: Addition of Taxane improved 5yr DFS 72%Ҧ76% (SS). 5-year OS ~85% NS. 
Conclusion: The addition of PTX to AC resulted in significant 
improvement in DFS but no significant improvement in OS with 
acceptable toxicity. No significant interaction between treatment effect 
and receptor status or tamoxifen administration was observed. 

 
Combined NSABP B-31 and N9831.  T given for 52 weeks. 
4046 patients with HER2-ǇƻǎƛǘƛǾŜ ƻǇŜǊŀōƭŜ ōǊŜŀǎǘ ŎŀƴŎŜǊ Ҧ !/¢ ҕ ¢  
B-31 (2 arm) ACT ± Trastuzumab concurrent with T. N9831 (3 arm) ACT ± Trastuzumab (one arm concurrent with T, one arm sequential after T). 
 
 Perez, JCO 2014 Median 8.4 years 
 !ŘŘƛƴƎ ǘǊŀǎǘǳȊǳƳŀō ǊŜƭŀǘƛǾŜ ҧ от҈ h{ όIwΣ t ғ ΦллмύΦ  10-ȅŜŀǊ h{ трΦн҈ Ҧ уп҈ ό{{ύΦ  

!ŘŘƛƴƎ ǘǊŀǎǘǳȊǳƳŀō ǊŜƭŀǘƛǾŜ ҧ пл҈ 5C{ όIwΣ t ғ ΦллмύΦ мл-ȅŜŀǊ h{ снΦн҈ Ҧ тоΦт҈ ό{{ύΦ  
All patient subgroups benefited from addition of this targeted anti-HER2 agent. 
Conclusion: The addition of trastuzumab to paclitaxel after doxorubicin and cyclophosphamide in early-stage HER2-positive breast cancer 
results in a substantial and durable improvement in survival as a result of a sustained marked reduction in cancer recurrence. 

 
 Romond, NEJM 2005 

RESULTS:  5-year total events (recur, second 1O cancer, death before recurrence) = 133 in group with T vs. 261 in control group (HR 0.48, SS). 
 3-ȅŜŀǊ ¢ǊŀǎǘǳȊǳƳŀō Ҩ мн҈ !ōǎ ҟ 5C{Φ  ¢ǊŀǎǘǳȊǳƳŀō Ҩ оо҈ wƛǎƪ ƻŦ 5ŜŀǘƘ όtҐлΦлмрύΦ  

3-year CI of class III/IV CHF or Cardiac Death w/ T was 4.1% (B-31) and 2.9% (N9831). 
CONCLUSIONS: Trastuzumab combined with paclitaxel after doxorubicin and cyclophosphamide improves outcomes among women with 
surgically removed HER2-positive breast cancer. 

  

 
47 http://www.ncbi.nlm.nih.gov/pubmed/9390536 

Relative risks of 
MFT vs TAM  & 
CMFT vs TAM. 
Lines = 95% CI. 
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NSABP B-31. Role of Herceptin Gebheart 2005 NEJM.  Trastuzumab 
52% reduction of recurrence of BCa with addition of Herceptin in Her2/Neu cancers.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
HERA Big 1-01 Trial (Adjuvant Herceptin) 
ҥwҦ ооут ǿƻƳŜƴ ōǊŜŀǎǘ ŎŀƴŎŜǊ I9wнҌ ŀƴŘ ŜƛǘƘŜǊ мΦ [b- or 2. LN+ ǎκǇ ƭƻŎƻǊŜƎƛƻƴŀƭ ǘƘŜǊŀǇȅ ŀƴŘ җ п ŎȅŎƭŜǎ ƻŦ b!/ ƻǊ !ŘƧ ŎƘŜƳƻΦ 
| 1. Trastuzumab 2 years | 2. Trastuzumab 1 year | 3. Obs |. 
 
 Cameron, Lancet 2017 Final 11 year follow-up. 
 ¢ǊŀǎǘǳȊǳƳŀō Ȅ м ȅŜŀǊ Ҩ 5C{ Iw лΦтс ό{{ύΣ ŀƴŘ Ҩ 5ŜŀǘƘ Iw лΦтп ό{{ύΦ   

2 years of adjuvant trastuzumab did not improve DFS or death compared with 1 year.  
10-year DFS 69%, 69%, 63% (SS).  
Incidence of cardiac secondary endpots 7.3%, 4.4%, 0.9%.  
Interpretation: 1 year of adjuvant trastuzumab after chemotherapy for patients with HER2-positive early breast cancer significantly improves 
long-term disease-free survival, compared with observation. 2 years of trastuzumab had no additional benefit. 

 
 Piccart-Gebhart, NEJM 2005 
 Events observed (recurrence, contralateral BCa, 2O cancers, death) showed HR (vs. Obs group) 0.54 Trastuzumab (SS). 
 2-ȅŜŀǊ ҧ 5C{ ƻŦ уΦп҈ ƻŦ ¢ǊŀǎǘǳȊǳƳŀōΦ 
 Severe Cardiotoxicity in 0.5% patients with trastuzumab. 
 

 
 NAC pCR Dutch TRAIN-2 AKA it is OK to remove Epirubicin. 
 ҥwҦ җ му ȅƻ {ǘŀƎŜ LL-III HER2+ breast Ca. ALL TO RECEIVE NAC. 

| 1. 5-FU, Epi, Cyclo ǉо ǿŜŜƪǎ Ȅ оŎ Ҧ ǇŀŎƭƛǘŀȄŜƭ Ҍ ŎŀǊōƻǇƭŀǘƛƴ ǉо ǿŜŜƪǎ Ȅ сŎμ нΦ tŀŎƭƛǘŀȄŜƭ Ҍ ŎŀǊōƻǇƭŀǘƛƴ Ȅ фŎ μ Ҍ .h¢I Dwh¦t{ ¢Ǌŀǎǘ Ҍ tŜǊǘǳȊ ŎƻƴŎǳrrently. 
Chemo: 5-fluorouracil (500 mg/m2), epirubicin (90 mg/m2), and cyclophosphamide (500 mg/m2) every 3 weeks for three cycles followed by paclitaxel (80 
mg/m2 on days 1 and 8) and carboplatin (AUC 6 mg/mL per min on day 1 or optionally, as per hospital preference, AUC 3 mg/mL per min on days 1 and 8) 
every 3 weeks for six cycles, or to receive nine cycles of paclitaxel and carboplatin at the same dose and schedule as in the anthracycline group.  
Trastuzumab (6 mg/kg, loading dose 8 mg/kg) and pertuzumab (420 mg, loading dose 840 mg) concurrently with all chemotherapy cycles.  
1O pCR in breast and axilla (ypT0/is ypN0) in the intention-to-treat population.  
 

Van Ramshorst, Lancet 2018. 
pCR 67% in the anthracycline group vs. 68% in the non-anthracycline group (p=0·95).  
Serious adverse events 28% vs. 22%.   
aƻǎǘ ŎƻƳƳƻƴ җ Dо ƴŜǳǘǊƻǇŜƴƛŀ сл҈ ǾǎΦ рп҈Σ җ Dо ŘƛŀǊǊƘea мн҈ ǾǎΦ му҈Σ җ Dн peripheral neuropathy 30% vs 31%). All NS.  
җ Grade 3 febrile neutropenia 10% vs 1%, (p<0·0001). 
Interpretation In view of the high proportion of pathological complete responses recorded in both groups and the fact that febrile neutropenia 
was more frequent in the anthracycline group, omitting anthracyclines from neoadjuvant treatment regimens might be a preferred approach in 
the presence of dual HER2 blockade in patients with early HER2-positive breast cancer. Long-term follow-up is required to confirm these 
epresults. 
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ABC (Three) Trials  
Purpose Docetaxel and cyclophosphamide (TC) was superior to doxorubicin and cyclophosphamide (AC) in a trial in early breast cancer. However, activity 
of TC relative to AC regimens with a taxane (TaxAC) is unknown. 
Methods. 2125 patients in a series of three adjuvant trials, women ҥwҦ μ мΦ TC for six cycles (TC6) | 2. standard TaxAC regimen | .  

US Oncology Research (USOR) 06-090 compared TC6 with docetaxel, doxorubicin, and cyclophosphamide (TAC6).  
NSABP B-46-I/USOR 07132 compared TC6, TAC6, or TC6 plus bevacizumab.  
NSABP B-49 compared TC6 with several standard AC and taxane combination regimens.  

Before any analysis of individual trials, a joint efficacy analysis of TC vs. TaxAC regimens was planned, with invasive disease-free survival (IDFS) as 1O 

Did NOT include TC6 + bevacizumab on NSABP B-46-I/USOR 07132.  
 
 Blum, JCO 2016  3.3 Years Median FU 

There were 334 IDFS events, and the HR for TC6 vs. TaxAC was 1.202 (95% CI, NS), which triggered early reporting for futility.  
4-year IDFS 88.2% vs. 90.7% (P = .04).  
Tests for treatment interaction by protocol, hormone receptor status, and nodal status were negative. 
Conclusion: The TaxAC regimens improved IDFS in patients with high-risk human epidermal growth factor receptor 2ςnegative breast cancer 
compared with the TC6 regimen. 

 
 

Timing and Dose of chemo?  
 

SECRAB UK Trial  Concurrent OLD Chemo+RT?   
ҥwҦ ннфт ǇŀǘƛŜƴǘǎ ǿƛǘƘ ŜŀǊƭȅ ǎǘŀƎŜ ƛƴǾŀǎƛǾŜ ōǊŜŀǎǘ ŎŀƴŎŜǊΦ hb[¸ /aC ŀƴŘ ŀƴǘǊŀŎȅŎƭƛƴŜ /aC ǿŜǊŜ ŀƭƭƻǿŜŘΦ | 1. Synchronous RT | 2. Sequential RT |. 
Synchronous radiotherapy was administered between cycles two and three for CMF or five and six for anthracycline-CMF (45%).  
Sequential radiotherapy was delivered on chemotherapy completion.  
wŀŘƛƻǘƘŜǊŀǇȅ ǎŎƘŜŘǳƭŜǎ ƛƴŎƭǳŘŜŘ пл DȅκмрC ƻǾŜǊ ǘƘǊŜŜ ǿŜŜƪǎΣ ŀƴŘ рл DȅκнрC ƻǾŜǊ ŦƛǾŜ ǿŜŜƪǎΦ 
NOTE: This trial was running in parallel with START trials from 1998 to 2004.  
 
 Fernando, Radiother Oncol 2019 
 10-year LRR 4.6% and 7.1% (SS, p = 0.012).  There was no significant difference in OS or DFS. 

In a planned sub-group analysis of anthracycline-CMF, the 10-year LRR 3.5% vs. 6.7% (HR 0.48 95% CI: 0.26ςлΦууΤ Ǉ Ґ лΦлмуύΦ  
Moderate/severe skin reactions 24% vs. 15% (p<0.0001).  
There were no significant differences in late adverse effects apart from teƭŀƴƎƛŜŎǘŀǎƛŀ όǇ Ґ лΦлоύ. 
Interpretation Synchronous chemo-radiotherapy significantly improved local recurrence rates. This was delivered with an acceptable increase in acute 
toxicity. The greatest benefit of synchronous chemo-radiation was in patients treated with anthracycline-CMF. 
Important Q: How does this translate to modern dose-dense and taxane-containing regimens? 
 
 

Chemotherapy sequence:  
 
/¢ Ҧ RT vs w¢ Ҧ /¢ 
 Harvard (Bellon 2005). RTC 244 pts s/p BCS with substantial risk for distant mets to receive 12 weeks CT before or after RT. F/U is 11 years.   
 No SS differences between either arm including time to first event, distant mets, or death.  

Recht 1996 initially showed that at 5 years, neoadjuvant CT is better than adjuvant CT in recurrence free survival (33 vs 31%, p=0.17) 
survival without distant recurrence (36% vs 25%, p=0.05), and OS (81% vs 73%, p=0.11).  

Conclusion: initially for distant mets, CT first is better than RT first. This did not hold up in the updated Bellon paper. 
  
 Sequential CT Ҧ w¢ vs Concurrent CRT 

ARCOSEIN French Trial (Toledano 2007). RTC 1996, 716 women stage I-II s/p BCS. About 50% patients (those who were post/peri menopausal 
women with ER and or PR + tumors had 20mg daily tamoxifen) received hormonal therapy. Adjuvant CT began within 6 weeks of surgery. CT 
was mitoxantrone, 5-FU, cyclophosphamide on day 1 and repeated every 3 weeks for 6 total courses. In the concurrent arm, Rt was started on 
the first day of CT. Results: No difference in DFS (80%), LRFS (95%), DMFS (85%), or OS (90%). In node + subgroup, 5 year LRFS concurrent 97% > 
sequential 91% (p = 0.02).  

(Toledano 2007) Cosmesis and satisfaction follow-up paper. Overall satisfaction with cosmesis was not statistically different 
ōŜǘǿŜŜƴ ǘƘŜ ǘǿƻ ŀǊƳǎ ǿƛǘƘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ фн҈ ǿƛǘƘ ŀǘ ƭŜŀǎǘ ǎŀǘƛǎŦŀŎǘƻǊȅ ǊŜǎǳƭǘǎ όǇ Ґ лΦтнύΣ ŀƭǘƘƻǳƎƘ ɲ ōŜǘǿŜŜƴ ¢Ȅ ŀƴŘ ǳƴ¢Ȅ ōǊŜasts 
were greater after the concurrent arm (29% vs 14%, p = 0.0015). However, physician assessment of overall cosmesis suggested that 
concurrent led to less satisfactory results (60% vs 85%, p = 0.001).  

Conclusion: Only in Node + patients is concurrent better. However, concurrent possibly causes a worse cosmesis. 
 
 Sequential vs alternating CT. 

NCI Milan (Bonadonna 1995)Φ w¢/ ƻŦ пло ǇŀǘƛŜƴǘǎ ǿƛǘƘ җо bҌΣ !ǊƳ м ǎŜǉǳŜƴǘƛŀƭ ό!ŘǊƛŀƳȅŎƛƴ Ȅ п Ҧ /aC Ȅ уύΣ !ǊƳ н όŀƭǘŜǊƴŀǘƛƴƎ /aC Ȅн Ҧ 
Adriamycin x1 for a total of 12 cycles). F/U 10 years. Results: Benefit of sequential regimen was evident in all patient subgroups. RFS 42% vs 
28% (p=0.002), OS 58% vs 44% (p=0.002). Conclusion: Possible reason for tƘƛǎ ƛǎ ǘƘŀǘ /¢ Ƴǳǎǘ ōŜ ƎƛǾŜƴ ƛƴ ŀ άŘƻǎŜ-ŘŜƴǎŜέ ŎƻǳǊǎŜΦ 

 
Dose of chemotherapy (Dose Dense!) 

 
Petrelli, Breast Cancer Res Treat. 2015. Dose-dense chemotherapy. 
Metaanalysis.  A total of 8 phase III trials encompassing 17,188 randomized patients met the inclusion criteria.  
DD-/¢ ҧ h{Υ Iw лΦусΣ фр ҈ /LΣ лΦтф-лΦфоΣ t Ґ лΦлллмΣ ŀƴŘ ҧ 5CS: HR 0.84, 95 % CI 0.77-0.91, P < 0.0001 vs. than those on the conventional schedule.  
{{ ҧ h{ ƻōǎŜǊǾŜŘ 9w- tumors (HR 0.8, P = 0.002), but not in those with ER-positive BC (HR 0.93, 95 % CI 0.82-1.05; P = 0.25).  
DD-CT leads to better OS and DFS, particularly in women with ER- early BC. These results suggest that the DD strategy should be the standard care offered 
to high-risk ER- BC patients. 
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TNBC  
 
 SYSUCC-001 Chinese !ŘƧ /ƘŜƳƻ Ҧ ҕ aŀƛƴǘŜƴŀƴŎŜ ·ŜƭƻŘŀ ŦƻǊ м ȅŜŀǊΚ 
 ҥwҦ ппо ¢b./ ŜŀǊƭȅ ǎǘŀƎŜ ƘŀǾƛƴƎ ŎƻƳǇƭŜǘŜŘ ǎǘŀƴŘŀǊŘ ŀŘƧǳǾŀƴǘ ŎƘŜƳƻǘƘŜǊŀǇȅΦ  | 1. Cape 650 mg/m2 BID 1 year | 2. Obs. | 
 Avg Age 46,  T1/T2 stage, 93.1%; node-negative, 61.8% 
 

Wang, JAMA 2020.  Follow-up of 61 months. 
5-year DFS 82.8% vs.73.0% (PҐ ΦлоύΦ  5-year Distant DFS 85.8% vs 75.8% (PҐ Φлнύ 
5-year OS  85.5% vs 81.3% (NS), and the estimated 5-year locoregional recurrence-free survival was 85.0% vs 80.8% (HR for risk of locoregional 
recurrence or death, 0.72 [95% CI, 0.46-1.13]; PҐ ΦмрύΦ ¢Ƙe most common capecitabine-related adverse event was hand-foot syndrome (45.2%), 
with 7.7% of patients experiencing a grade 3 event. 
Conclusions and Relevance  Among women with early-stage triple-negative breast cancer who received standard adjuvant treatment, low-dose 
capecitabine maintenance therapy for 1 year, compared with observation, resulted in significantly improved 5-year disease-free survival. 

 
 GEICAM/2003-11_CIBOMA/2004-01 
 ҥwҦ 867 TNBC N+ or N- ǿƛǘƘ җ мŎƳ ǿκ ǇǊƛƻǊ ŀƴǘƘǊŀŎȅŎƭƛƴŜ ŀƴŘκƻǊ ǘŀȄŀƴŜ ŎƘemotherapy.  | 1. Cape | 2. Obs |. 
 Median age was 49 years, 55.9% were lymph node negative, 73.9% had a basal phenotype, and 67.5% received previous anthracyclines plus taxanes.  

1O DFS. 
 
  Lluch, JCO 2020. 7 year FU 

DFS was not changed HR 0.82 NS. Preplanned subgroup analysis, nonbasal patients seemed to derive benefit from the addition of capecitabine 
with a DFS HR of 0.53 versus 0.94 in those with basal phenotype (interaction test P = .0694) and an HR for overall survival of 0.42 versus 1.23 in 
basal phenotype (interaction test P = .0052). Tolerance of capecitabine was as expected, with 75.2% of patients completing the planned 8 
cycles. 
Conclusion: This study failed to show a statistically significant increase in DFS by adding extended capecitabine to standard chemotherapy in 
patients with early TNBC. In a preplanned subset analysis, patients with nonbasal phenotype seemed to obtain benefit with capecitabine, 
although this will require additional validation. 
 

 
 Create-X 

ҥwҦ 910 patients with TNBC RESIDUAL CANCER after NAC (anthracycline, taxane, or both) Ҧ standard postsurgical treatment either with | 1. Cape | 2. 
Obs |.  
1O DFS. Postsurgical radiotherapy could be given (73%) before or after randomization and could be concomitant with postsurgical endocrine therapy. 
TERMINATED EARLY DUE TO END POINT MEETING 
 
 Masuda, NEJM 2017. 
 Overall  5-year DFS 74.1% vs. 67.6%, (P=0.01).  OS 89.2% vs. 83.6%, (P=0.01).  

TNBC  5-year DFS 69.8% vs. 56.1%, (SS)  OS 78.8% vs. 70.3%, (SS)  
The handςfoot syndrome, the most common adverse reaction to capecitabine, occurred in 73.4% of the patients in the capecitabine group. 
CONCLUSIONS 
After standard neoadjuvant chemotherapy containing anthracycline, taxane, or both, the addition of adjuvant capecitabine therapy was safe 
and effective in prolonging disease-free survival and overall survival among patients with HER2-negative breast cancer who had residual 
invasive disease on pathological testing. (Funded by the Advanced Clinical Research Organization and the Japan Breast Cancer Research Group;  

 
  NOTE: Most do RT first then Xeloda. 
 
 CBCSG010  Chinese Upfront Surgery 
 ҥwҦ 636 TNBC having upfront surgery | 1. Cape Ҍ 5ƻŎŜǘŀȄŜƭ Ȅ оŎ Ҧ /ŀǇŜΣ 9ǇƛΣ /ȅŎƭƻ μ нΦ 5ƻŎŜtaxel alone Ȅ оŎ Ҧ /ŀǇŜΣ 9ǇƛΣ /ȅŎƭƻ μΦ 
 The primary end point was disease-free survival (DFS). 
   
  Li, JCO 2020  67 month FU 

5-year DFS 86.3% v 80.4% (P = .044).  5-year OS 93.3% v 90.7% (NS).  
hǾŜǊŀƭƭΣ офΦм҈ ƻŦ ǇŀǘƛŜƴǘǎ ƘŀŘ ŎŀǇŜŎƛǘŀōƛƴŜ ŘƻǎŜ ǊŜŘǳŎǘƛƻƴǎΣ ŀƴŘ уΦп҈ ǊŜǇƻǊǘŜŘ ƎǊŀŘŜ җ о ƘŀƴŘ-foot syndrome.  
G җ о Neutropenia (45.8% vs. 41.0%) and febrile neutropenia (16.8% vs. 16.0%). 
CONCLUSION Capecitabine when added to 3 cycles of docetaxel followed by 3 cycles of a 3-drug anthracycline combination containing 
capecitabine instead of fluorouracil significantly improved DFS in TNBC without new safety concerns. 
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Other Studies: 
 https://cancerres.aacrjournals.org/content/80/24/5427 

METAANALYSIS of pCR 

 
 
TNBC https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2773097 

T1N0 Does RT or Chemo help? YES, both do! 
 

 
 
NOMOGRAM TNBC for survival 
https://pubmed.ncbi.nlm.nih.gov/30210925/ 
 
 

  

https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2773097
https://pubmed.ncbi.nlm.nih.gov/30210925/
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Adjuvant Hormonal Therapy 
 
Hormonal Therapy: 

o Lǘ ƛǎ ƪƴƻǿƴ ǘƘŀǘ р ȅŜŀǊǎ ƻŦ ǘŀƳƻȄƛŦŜƴ Ҩ пт҈ ƛƴ ŘƛǎŜŀǎŜ ǊŜŎǳǊǊŜƴŎŜ ǊŀǘŜǎ ŀƴŘ Ҩ нс҈ ƻǾŜǊŀƭƭ ƳƻǊǘŀƭƛǘȅ (EBCTCG Lancet 351, 1998).  
o Tamoxifen (blocks Estrogen receptor) reduces disease recurrence and incidence of contralateral breast cancer by about 50% and mortality by 

28% in ER+ tumors 
o 63% have adverse effects and 23-40% patients discontinue it 
o [ƻƴƎ ǘŜǊƳ ǘŀƳƻȄƛŦŜƴ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ҧ Ǌƛǎƪ ŦƻǊ Ƙƻǘ ŦƭŀǎƘŜǎΣ ǾŀƎƛƴŀƭ ōƭŜŜŘƛƴƎ ŀƴŘ ŘƛǎŎƘŀǊƎŜΣ ŜƴŘƻƳŜǘǊƛŀƭ ŎŀƴŎŜǊΣ ƛǎŎƘŜƳƛŎ Ŏerebrovascular 

events and DVT   
o Tamoxifen beyond 5 years is under consideration (new abstract?). 

 
Aromatase inhibitors: 

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

o Nonsteroidal AIs include: Arimidex/anastrazole and Femara/Letrozole 
o Steroidal AI: Exemestane 

 
EBCTCG, Lancet 2015. 
ҥaҦ омΣфнл ǇƻǎǘƳŜƴƻǇŀǳǎŀƭ 9wҌ μ р ȅŜŀǊǎ !L μ р ȅŜŀǊǎ ¢ŀƳ μΦ  
10-year BCaM 12·1% vs 14·2% (SS).  
INTERPRETATION: 
Aromatase inhibitors reduce recurrence rates by about 30% (proportionately) compared with tamoxifen while treatments differ, but not thereafter. 
5 years of an aromatase inhibitor reduces 10-year breast cancer mortality rates by about 15% compared with 5 years of tamoxifen, hence by about 
40% (proportionately) compared with no endocrine treatment. 

 
NSABP B-14 (Fisher 1996). RTC in 1982 in node negative, ER + women with breast cancer s/p surgery (mastectomy or lumpectomy) double 
blinded randomized to Tam (5 years 10mg BID) vs. placebo. Patients who were disease free (and previously were on tamoxifen for 5 years) 
were re-ǊŀƴŘƻƳƛȊŜŘ ŀŦǘŜǊ р ȅŜŀǊǎ ŦƻǊ ŀƴƻǘƘŜǊ р ȅŜŀǊǎ ƻŦ ¢ŀƳ Ǿǎ ǇƭŀŎŜōƻΦ {ǳōǎŜǘ Җ пф ȅǊ ŀƴŘ җ рл ȅǊ ōƻǘƘ ǎƘƻǿŜŘ ōŜƴŜŦƛǘǎΦ ¢ŀƳƻȄƛŦŜƴ Ҩ 
ipsilateral, contralateral, and distant failure.  
ConclusionΥ ¢ŀƳ ҧ 5C{ ŀƴŘ h{ ŀƴŘ ǘƘŜ ōŜƴŜŦƛǘ ŀŦǘŜǊ р ȅŜŀǊǎ persists, but there is no additional benefit for > 5 year tamoxifen.  

 
NSABP B-21 (Fisher, 2002, Fisher 2007). RTC 1009 pN0 s/p lumpectomy women ǿƛǘƘ ǘǳƳƻǊǎ Җ мŎƳ ό¢мŀ-T1b) , both ER/PR ±, randomized to 
TAM (n = 336), XRT and placebo (n = 336), or XRT and TAM (n = 337). 8-ȅŜŀǊ ŦκǳΣ ǘŀƳƻȄƛŦŜƴ ŀƴŘ w¢ ƛƴŘŜǇŜƴŘŜƴǘƭȅ Ҩ [C ¢!a мсΦр҈ μ w¢ ф҈ μ 
RT+TAM 3%. But effect of TAM on IBTR had disappeared at 14-ȅŜŀǊ Ŧκǳ όǘƘƻǳƎƘ ¢ŀƳ ǎǘƛƭƭ Ҩ Ŏƻƴtralateral breast 1O).  
Did not find that tumor size correlates directly with recurrence rates. In fact, IBTRs were somewhat more frequent in women who had smaller 
ǇǊƛƳŀǊȅ ǘǳƳƻǊǎΣ ƛŜΣ ǘƘƻǎŜ ƻŦ Җ р ƳƳΣ ǘƘŀƴ ƛƴ ǿƻƳŜƴ ǿƘƻ ƘŀŘ ƭŀǊƎŜǊ ǘǳƳƻǊǎ όс ǘƻ мл ƳƳύΦ 

Conclusion: In women with tumƻǊǎ Җ м ŎƳΣ L.¢w ƻŎŎǳǊǎ ǿƛǘƘ ŜƴƻǳƎƘ ŦǊŜǉǳŜƴŎȅ ŀŦǘŜǊ ƭǳƳǇŜŎǘƻƳȅ ǘƻ ƧǳǎǘƛŦȅ considering XRT, regardless of 
tumor ER status, and TAM plus XRT when tumors are ER positive. 
 

14- year follow-up LR free survival DFS (ns) OS (ns) 

Tam 80.5 61.5 82.2 
RT  89.2 60.6 82.1 

Tam + RT 89.9 56 77.8 

 
ATAC: Arimidex, Tamoxifen Alone or in Combination (2002). RTC of 9366 post-menopausal women s/p surgery for a 
total adjuvant treatment of 5 years. TX began average 6-8 months after diagnosis and could be combined with RT. Early 
ǊŜǎǳƭǘǎ ǎƘƻǿŜŘ ǘƘŀǘ ŀƴŀǎǘǊƻȊƻƭŜ όŎƻƳǇŀǊŜŘ ǘƻ ¢ŀƳύ Ҩ ŎƻƴǘǊŀƭŀǘŜǊŀƭ ōǊŜŀǎǘ ŎŀƴŎŜǊΣ Ҩ 5C{ ƛƴ ǇŀǘƛŜƴǘǎ ƻƴƭȅ ǿƛǘƘ wҌ 
ǘǳƳƻǊǎΣ Ҩ ŜƴŘƻƳŜǘǊƛŀƭ ŎŀƴŎŜǊΣ Ҩ ǾŀƎƛƴŀƭ ōƭŜŜŘƛƴƎ ŀƴŘ ŘƛǎŎƘŀǊƎŜΣ Ҩ /± ŜǾŜƴǘǎΣ Ҩ Ƙƻǘ ŦƭŀǎƘŜǎΣ Ҩ venous 
thromōƻŜƳōƻƭƛŎ ŜǾŜƴǘǎΣ .¦¢ ҧ musculoskeletal disorders and ҧ fractures. DFS at 3 years, was better for anastrazole 
compared to either tamoxifen or combination (SS, p = 0.013, p = 0.006). No difference in annual recurrence rates in the 
first year, but the second and third year, anastrozole alone was better than either one. In subgroup analysis for time to 
recurrence anastrozole trended better for ALL subgroups EXCEPT hormone/Estrogen negative cancer and patients with 
previous chemotherapy. Anastrozole was SS better ŦƻǊ ǇŀǘƛŜƴǘǎ ǿƛǘƘ ƘƻǊƳƻƴŜκŜǎǘǊƻƎŜƴ ǇƻǎƛǘƛǾŜ ŎŀƴŎŜǊΣ ŀƎŜ җ срΣ ƴƻ 
hysterectomy, + hormone replacement therapy, conservative surgery (not mastectomy), + RT, no previous chemo, lower 
BMI, and negative nodal status. The Combination Arm was soon stopped.  

 
ATAC 2005. 5 year F/U. End points that favor anastrozole: DFS, TTR, TTDR, Contralateral BCa. Note 
ǘƘŀǘ h{Σ ¢¢./ŀ ŘŜŀǘƘ ƴƻ {{ ɲΦ 
 
ATAC 2008. 9 year F/U. For HR+ patients DFS HR favored anastrozole 0.85 (p = 0.003), as did TTR 
лΦтс όǇ Ґ лΦлллмύΣ ¢¢5w лΦуп όлΦлннύΣ ŀƴŘ ŎƻƴǘǊŀƭŀǘŜǊŀƭ ./ŀ лΦс όǇ Ґ лΦллпύΦ !ōǎƻƭǳǘŜ ɲ ƛƴ population 
with recurrence ҧ ƻǾŜǊ ǘƛƳŜ р ȅǊ ɲ нΦу҈ ό! ф.7%Σ ¢ мнΦр҈ύ ŀƴŘ ф ȅǊ ɲ пΦу҈ ό! мт҈Σ ¢ нмΦу҈ύΦ bƻ ɲ 
in CV morbidity or mortality between anastrozole and tamoxifen arms. Interestingly, fractures were 
ҧ ǿƘƛƭŜ ƻƴ ¢ȄΣ ōǳǘ ǊŀǘŜǎ ǿŜǊŜ ƴƻ ŘƛŦŦŜǊŜƴǘ ƻŦŦ ǘǊŜŀǘƳŜƴǘΦ 

  NOTE: This study did not test sequential treatment and they cannot recommend changing tamoxifen to anastrazole. 
 

1-5 years (1st randomize) DFS  DDFS OS 

Placebo 57% 67% 76% 
Tam 69% 76% 80% 
P < 0.0001 < 0.0001 0.02 

5-10 years (2nd randomize) DFS DDFS OS 

Placebo (previously Tam). 92% 96% 96% 
Tam (continued Tam). 86% 90% 94% 
P 0.003 0.01 0.08 (NS) 



 

P
 4

9
 

SOFT (Suppression of Ovarian Function) 
ҥwҦ 3066  | 1. 5 years of tamoxifen |  

| 2. tamoxifen + ovarian suppression |  
| 3. exemestane plus ovarian suppression|.  
1O ŀǊƳ н ҧ 5C{Φ  

Ovarian suppression: bilat oophorectomy, ovarian RT, or triptorelin 
 
TEXT ҥwҦ  | 1. PO exemestane |  
  | 2. PO tamoxifen + Trelstar Depot |  
Triptorelin (Trelstar) = GnRH Agonist 
 
Eligibility: premenopausal status, operable breast cancer, and tumor that expressed estrogen or progesterone receptors in at least 10% of the cells. Total mastectomy 
with subsequent optional radiotherapy or breast-conserving surgery with subsequent radiotherapy. Either axillary dissection or a sentinel-node biopsy was required.  
 

Pagani, NEJM 2014 
 Combined SOFT and TEXT.  Exemestane (AI) + Ovarian Suppress vs. Tamoxifen + Ovarian Suppress. 

5-year DFS 91.1% vs. 87.3% (HR 0.72; SS)  5-year FFBCa 92.8% vs. 88.8% (HR 0.66; SS).   OS NS.  
Selected adverse events of grade 3 or 4 were reported for 30.6% vs. 29.4% (NS).  
CONCLUSIONS: 
In premenopausal women with hormone-receptor-positive early breast cancer, adjuvant treatment with exemestane plus ovarian suppression, as 
compared with tamoxifen plus ovarian suppression, significantly reduced recurrence. 
 
Francis, NEJM 2018.  
LONG TERM UPDATE. 8-year.    
When the SOFT and TEXT trials were presented in 2014, the conclusions were that ovarian function suppression was good, especially with exemestane, 
and oncologists should go and do it, at least in higher-risk patients. 
Tam vs. Tam+Ovarian Suppression vs. exemestane + ovarian Suppression. 
8-year OS | 98.8% | 97.9% | 97.7% |   8-year DFS | 87.4% | 90.6% | 92.5% |.  
The benefit of adding ovarian function suppression to tamoxifen in this population is a 2.1% reduction in 8-year distant events (to 17.9% from 20.0%, HR = 
0.84) and a 4.3% reduction in deaths (to 10.6% from 14.9%, HR = 0.59). Using exemestane plus ovarian function suppression did reduce distant events 
compared with tamoxifen (to 15.5%, HR = 0.74), but the reduction in deaths of 2.1% was smaller (HR = 0.79). 
NOTE HER2: HR DFS for adding ovarian function suppression is 0.41 for women with HER2-positive cancers, but only 0.83 for those with HER2-negative 
cancers (the 95% confidence limit for the latter overlaps 1.0). 

 
ATLAS (Adjuvant Tamoxifen: Longer Against Shorter) 
ҥwҦ мнΣуфп ŜŀǊƭȅ ōǊŜŀǎǘ ŎŀƴŎŜǊ ŀƭƭ ǿƘƻ ŎƻƳǇƭŜǘŜŘ р-yr tamoxifen, then randomized to | 1. continue tamoxifen 10 years | 2. Stop now at 5 years |. We report 
effects on breast cancer outcomes among the 6846 women with ER-positive disease, and side-effects among all women (with positive, negative, or unknown ER 
status). Long-term follow-up still continues. This study is registered, number ISRCTN19652633.   
  

Davies, Lancet 2013.  
10-year LR 18% vs. 20.7% (p=0·002), BCM 9.7% vs. 11.6% (p=0·01), and OS 81.4% vs. 79% (p=0·01).  
Reductions in adverse breast cancer outcomes = less extreme before than after year 10. 
If ER-, no effect. If ER indeterminate, some effect.  
RRs were as follows: pulmonary embolus 1·87 (SS), stroke 1·06 (NS), ischaemic heart disease 0·75 (SS), and endometrial cancer 1·74 (SS).  
The cumulative risk of endometrial cancer during years 5ς14 was 3·1% (mortality 0·4%) for women allocated to continue versus 1·6% (mortality 0·2%) for 
controls (absolute mortality increase 0·2%).  
Interpretation For women with ER-positive disease, continuing tamoxifen to 10 years rather than stopping at 5 years produces a further reduction in 
recurrence and mortality, particularly after year 10. These results, taken together with results from previous trials of 5 years of tamoxifen treatment versus 
none, suggest that 10 years of tamoxifen treatment can approximately halve breast cancer mortality during the second decade after diagnosis. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
































































































