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 Changes in Therapy of DCIS  

•  Mastectomy 

•  Lumpectomy with radiation 

•  Lumpectomy alone 
 

DCIS  Before Mammography 

•  rare before 1970 
•  large palpable lesions  
•  high grade “comedo” histology 
• many not strictly “non-invasive” 
• DCIS: “Single disease resulted in  

single treatment” 

DCIS -Mammography 

•  15-40% of breast cancers (45,000 

cases in 2010)  

•  palpability  < 20% 

•  10% < age 40; average age 55 

•   low grade and limited extent  

DCIS-Mammography  
•  size range 5-15 mm (vs. 3.5 cm 

palpable cases) 
•  occult invasion extremely rare  
•  treatment protocols based on 

pre-mammographic DCIS 
obsolete 

Misconception 
of 

Multicentricity 
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Spread of DCIS within 
 a Mammary Segment 

Segmental Duct System 

DCIS 

DCIS is UNICENTRIC 

Nipple 

DCIS 

Major Treatment Shift 
1980 DCIS                       mastectomy 

1990 DCIS                     breast conservation 

NSABP B-17 (90 mo F/U) 
814 cases DCIS 

Lumpectomy  
Only 

N = 403 

Lumpectomy + 
XRT 

N = 411 

26.8% LR 51 IMC 
104 DCIS 

12.1% LR 30 IMC 
47 DCIS 
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Criticisms of NSABP B-17 

•  No central review for admission to trial 

•  No careful case definition 

•  Margin status not meaningfully defined 

•  Proved effectiveness of XRT, did not define 
group who could be spared XRT 

Diversity of DCIS 

Opportunity to identify subsets of 
patients whose tumors demonstrate 
features that allow rational therapy 
stratification 

 

Protocol for Examination of Specimens 
from Patients (DCIS) of the Breast 

* Architectural Patterns (select all that apply) 
(Note E) 

* ___ Comedo  
* ___ Paget disease (DCIS involving nipple 

skin) 
* ___ Cribriform 
* ___ Micropapillary 
* ___ Papillary 
* ___ Solid 
* ___ Other (specify: ______ ) 

*optional 

Comedo high power Intermediate grade med 
power 
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Protocol for Examination of Specimens 
from Patients (DCIS) of the Breast 

* Architectural Patterns (select all that apply) 
(Note E) 

* ___ Comedo  
* ___ Paget disease (DCIS involving nipple 

skin) 
* ___ Cribriform 
* ___ Micropapillary 
* ___ Papillary 
* ___ Solid 
* ___ Other (specify: ______ ) 

*optional 

   

   

Pure micropapillary DCIS 

•  May be extensive 

•  May have positive margins, after 
several re-excision attempts 

•  May require total mastectomy 

Natural History of DCIS 
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Long-Term Follow-Up  
High Grade DCIS  
after biopsy only 

Dean & Geschickter (1938) 
 
Large, High Grade, Comedo  
    75% (6/8) ipsilateral IMC 
       same site in < 4 years  

    

Long-Term Follow Up DCIS After Biopsy 
Alone in Pre-Mamographic Era 

Betsill JAMA 239:1863, 1978 
Rosen Cancer 46:919, 1980 

Page. Cancer 49:751, 1982 
Page. Cancer 76:1197, 1995 

Memorial Hospital, NY	



Memorial Hospital, NY 
>10,000 bx  
1940-1950 

18 yrs avg F/U 

67% Local Recurrence 

54% IMC (8) 
13% DCIS (2) 

same side & site 

9.7 yrs avg interval 	



Nashville Breast Cohort, TN 

>11,000 bx 
1950-1968 

23 yrs avg F/U 

36% Local Recurrence 

same side & site 

10 yrs avg interval 

IMC (all) 
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45 LG DCIS 
16 subsequent IBC (35%) 
  3 subsequent DCIS (7%) 
  7 breast cancer deaths (x) 	



95% Confidence Interval 

Incidence of IBC after DCIS:  Bx only 

Nashville 	


Breast Cohort	

Sanders et al. 	



Mod Path, 28:662-9, 2015 	



Natural History of DCIS 
Nurses’ Health Study 

•  13 of 1877 cases reclassified as DCIS 

•  6 of 13 developed invasive carcinoma (all 
ipsilateral) 

•  Invasive carcinoma after high grade DCIS 
occurred within 5 years 

Collins et al, Cancer 2005 

Grade of DCIS influences time to 
recurrence or progression 

•  Low grade DCIS---10+ years 

•  High grade DCIS---within 5 years 

Lessons from Long-Term Follow 
Up Studies of Small DCIS 
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Lagios  Cancer 63:  618-624, 1989 

Influence of Margin Width on Local 
Control of DCIS 

469 Women 

256       

BCT + XRT BCT Only 

Recurrence 
38 (14%) 

IMC 
16  (42%) 

213 

No Recurrence 
222 (86%) 

Recurrence 
37 (17%) 

No Recurrence 
176 (83%) 

DCIS 
18 (49%) 

IMC 
19 (51%) 

DCIS 
22 (58%) 

72 mo Ave F/U 92 mo Ave F/U 

Silverstein et al, New Eng J Med, 1999 
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Years After Diagnosis 

Influence of Margin Width on  
Local Control of DCIS 

Silverstein et al, New Eng J Med, 1999 

Margins  >10 mm 

Margins  1 to <10 mm 

No benefit from addition of radiation therapy (P=0.92) 

No benefit from addition of radiation therapy (P=0.24) 

BCT (n=93); 2% LR 

BCT +XRT (n=40); 2.5% LR 

BCT (n=124); 18.5% LR 

BCT +XRT (n=100); 15% LR 

Silverstein et al, New Eng J Med, 1999 
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Years After Diagnosis 

Influence of Margin Width on  
Local Control of DCIS 

Significant benefit from addition of radiation therapy (P=0.01) 

Margins  <1 mm 

BCT +XRT (n=73); 29% LR 

BCT (n=39); 33% LR 
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•  Accrual - 600 Cases:  
              LG & IG DCIS < 2.5 CM 

    HG < 1.0 CM  
•  > 3.0 mm margins 
•  Complete tissue submit 
      by sequential sections 
•  Central review  
 

ECOG Trial 5194: 
Excision only for DCIS 

Specimen Processing 
Diagram 

A	


B	
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Local Excision Alone  for DCIS of the Breast:  
A Trial of the Eastern Cooperative Oncology Group 

Hughes et al, J Clin Oncol, 2009 

BCT (n=670) 
LG or IG ≤ 2.5 cm 

HG < 1.0 cm 
Margins >3 mm 

IBE 
49 (8.7%)      

High 
(n=105) 

Low/Intermediate 
(n=565) 

IMC 
26 (53%) 

IBE 
17 (16%) 

DCIS 
23 (47%) 

IMC 
6 (35%) 

DCIS  
11 (65%) 

F/U 6.2 years (median) F/U 6.7 years (median) 

Central Pathologic Review 
Serial Sequential Section 

5 Year Ipsilateral Breast Event Rates 
Low/Intermediate                High 
       Grade                          Grade 

Margin size 
< 10 mm           284     5.6%                48      14.8%                  
> 10 mm         274       6.7%         55      15.9% 
 
Lesion size 
< 10 mm            426      5.5%                 90      12.7% 
   10 mm            132      8.1%                 13      32.9% 

# women   rate           # women   rate 

Hughes et al, J Clin Oncol, 2009 

ECOG Conclusions 
•  Combination of lesion size, grade and 

surgical margin width defines subset of 
patients at low risk for local failure without 
XRT 

•  Rigorously evaluated and selected patients 
with LG to IG DCIS with margins >3.0 MM 
have acceptably low rate of IBE without 
radiation 

•  Patients with HG DCIS have much higher rate 
suggesting XTR may still be necessary 

EORTC Trial 10853 
Bijker et al. J Clin Oncol 19:2263-2271, 2001 

2 Prospective Randomized Trials 
Breast-Conserving Therapy for 

DCIS  

NSABP B-17 Trial 

Lumpectomy 
only 

vs. Lumpectomy 
+ XRT 

Fisher et al. J Clin Oncol 16:441-452, 1998 

Design: Evaluate efficacy of XRT only 
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NSABP B-17 (90 mo F/U) 
814 cases DCIS 

Lumpectomy  
Only 

N = 403 

Lumpectomy + 
XRT 

N = 411 

26.8% LR 51 IMC 
104 DCIS 

12.1% LR 30 IMC 
47 DCIS 

NSABP B-17 (90 mo F/U) 
814 cases DCIS 

Lumpectomy  
Only 

N = 403 

Lumpectomy + 
XRT 

N = 411 

26.8% LR 51 IMC 
104 DCIS 

12.1% LR 30 IMC 
47 DCIS 

56% of LR from HG DCIS 
17% margins uncertain/involved 
3 distant metastasis 
6 BC-related deaths 

51% of LR from HG DCIS 
18% margins uncertain/involved 
3 distant metastasis 
4 BC-related deaths 

EORTC 10853 
775 cases DCIS 

Lumpectomy  
Only 

N = 380 

Lumpectomy + 
XRT 

N = 395 

20% LR 37 IMC 
39 DCIS 

12% LR 23 IMC 
40 DCIS 

EORTC 10853 

41% of LR from HG DCIS 
5 pts margins involved 
11 pts margins unknown 
11 distant metastasis (8/11 HG) 
11 deaths (9/11 HG) 

36% of LR from HG DCIS 
10 pts margins involved 
17 pts margins unknown 
9 distant metastasis (6/9 HG) 
9 deaths (6/9 HG) 

775 cases DCIS 

Lumpectomy  
Only 

N = 380 

Lumpectomy + 
XRT 

N = 395 

20% LR 37 IMC 
39 DCIS 

12% LR 23 IMC 
40 DCIS 
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Molecular Analysis of DCIS 

• ECOG 5194  
• DCIS without XRT 
• Multigene assay (OncotypeDX)  
 

PR Ki-67 
STK15 

Survivin 
Cyclin B1 
MYBL2 

GSTM1 

Beta-actin 
GAPDH 
RPLPO 

GUS 
TFRC 

 
 
 

Hormone Receptor Group Proliferation Reference 

DCIS Score: 
•  Continuous variable  
•  Number between 0 – 100  

DCIS Score™: Gene Selection DCIS Score™ Pre-specified for 
Validation 

•  All aspects of the study were pre-specified in a 
final protocol prior to initiation of sample 
processing for the E5194 clinical validation 
study. This included: 

–  Pre-analytical and analytical methods 
–  Gene coefficients for DCIS Score 
–  Scaling and centering coefficients 
–  DCIS Score risk groups 

•  Low  < 39, Intermediate 39 – 54, High ≥ 55 

Solin et al. JNCI, May 2013 

ECOG E5194 (PARENT STUDY) 

Prospective multicenter study 1997-2000 (n = 670) 
 Cohort 1:  Low/intermediate grade, size < 2.5 cm 
 Cohort 2:  High grade, size < 1 cm 
  

Study treatment 
 - Surgical excision 
 - Minimum 3 mm negative margin width 
 - No radiation 
 - Tamoxifen option beginning May 2000 

 
Reported outcomes at 5 and 7 years (Hughes, JCO, 2009)  

 - Currently 10-year outcomes 
 

Solin et al. JNCI, May 2013 

	



METHODS FOR DCIS SCORE VALIDATION STUDY 
 

Prospective-retrospective study design 
 Pre-specified:  Study objectives, population,  
 laboratory assays, endpoints, statistical methods 

 
Oncotype DX assay performed (n = 327;  49%) 

 Standardized methods for 21 gene assay 
 Calculated:  DCIS Score and Recurrence Score 

 
Study endpoint:  Ipsilateral breast events (IBE)  

  1o Endpoint:  Any IBE (DCIS or invasive carcinoma) 
  2o Endpoints:  Invasive IBE 
        DCIS IBE 

 
Solin et al. JNCI, May 2013 
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PATIENT AND TUMOR CHARACTERISTICS 

 
 

 
 Characteristic* Number 
 
 Patient age  61 years (Median) 
 
 Postmenopausal 248 (76%) 
 
 Tumor size  7 mm (Median) 
 
 Tumor size < 10 mm 260 (80%) 
 
 Negative margins > 5 mm 214 (65%) 
 
 Tamoxifen use  96 (29%) 
 
 ER positive (RT-PCR) 318 (97%) 
 
 Study cohort: Cohort 1 273 (83%) 
   Cohort 2 54 (17%) 
 
 
 *Similar to parent trial for all variables except for tumor size 
 
 Solin et al. JNCI, May 2013 

PRIMARY ANALYSES OF THE RISK FOR AN 
IPSILATERAL BREAST EVENT (IBE) 

 
 

 Hazard Ratio*  
 (95% CI) P value 
 
Primary Analysis 
 DCIS Score 2.34  (1.15, 4.59) 0.02 
 Tamoxifen use 0.56  (0.24, 1.15) 0.12 
 
Conditional Analysis 
 Recurrence Score 0.70  (0.15, 2.65) 0.62 
 
 
 
*Hazard ratio is for a 50 point difference 
 
 Solin et al. JNCI, May 2013 

Local Excision Alone  for DCIS of the Breast:  
A Trial of the Eastern Cooperative Oncology Group 

Hughes et al, J Clin Oncol, 2009 

BCT (n=670) 
LG or IG ≤ 2.5 cm 

HG < 1.0 cm 
Margins >3 mm 

IBE 
49 (8.7%)      

High 
(n=105) 

Low/Intermediate 
(n=565) 

IMC 
26 (53%) 

IBE 
17 (16%) 

DCIS 
23 (47%) 

IMC 
6 (35%) 

DCIS  
11 (65%) 

F/U 6.2 years (median) F/U 6.7 years (median) 

Central Pathologic Review 
Serial Sequential Section 

10.6% low 
 

26.7% int.      

DCIS Score 
25.9% hi 

      

DCIS Score 

F/U 10 yr 

F/U 10 yr 

Thank you! 


