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FIGURE LEGENDS 
 
Figure 1. Characteristics of cancers diagnosed by imaging modality  
 
Abbreviations: DCIS, ductal carcinoma in situ; MRI, dynamic contrast-enhanced 
magnetic resonance imaging; MG, mammography; n, number; PMS, prophylactic 
mastectomy specimen. 
 
 
Figure 2. Receiver operating characteristic (ROC) curves for DCE-MRI and MG. AUC, 
area under the ROC curve 
 
The difference of the diagnostic performance employing receiver operating 
characteristic (ROC) analysis between MRI (AUC=0.904) and MG+MRI (AUC=0.941) 
was not statistically significant (p=0.53). The AUC for MRI was statistically higher than 
that AUC for MG (p=0.0052). 
 
Abbreviations: MG, annual mammography alone; MRI+MG, bi-annual dynamic contrast-
enhanced magnetic resonance imaging + annual mammography; MRI, bi-annual 
dynamic contrast-enhanced magnetic resonance imaging alone. 
 
 
Figure 3.  Breast cancer incidence rate per 100 person-years in all subjects (A), by 
BRCA1 status (B), and by prior breast cancer status (C).  
 
Because 11 subjects had only baseline image, 284 subjects were included in the 
incidence rate calculation. 
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Table 1. Characteristics of Study Participants   

Characteristic Number % 

All participants 295 100% 

       

Age at entry, in years, mean (± SD) 43.3 (±11.0)   

       

Germline deleterious mutation    

  BRCA1* 75 25.4% 

  BRCA2** 61 20.7% 

  CDH1 4 1.4% 

  PALB2 3 1.0% 

  TP53 1 0.3% 

  ATM* 2 0.7% 

  NBN 1 0.3% 

  BRIP1** 1 0.3% 

  PTEN 1 0.3% 

  CHEK2 10 3.4% 

  All tested genes wildtype 130 44.1% 

  Not tested 8 2.7% 

       

Ancestry    

  Caucasian 252 85.4% 

  African-American 34 11.5% 

  Hispanic 5 1.7% 

  Asian 4 1.4% 

       

Menopausal status    

  Pre-menopausal 140 47.5% 

  Post-menopausal    

   Bilateral salpingo-oophorectomy (BSO) 94 31.9% 

   No BSO 41 13.9% 

  Missing 20 6.8% 

       

Mammographic breast density    

  Extremely or heterogeneously dense 167 56.6% 

  Moderate or low density 125 42.4% 

  Missing 3 1.0% 

       

Prior cancer history    

  Breast cancer 54 18.3% 

  Ovarian cancer 4 1.4% 

  Breast and ovarian cancer 6 2.0% 

  Neither 231 78.3% 

*One patient has mutations in both BRCA1 and ATM genes  

**One patient has mutations in both BRCA2 and BRIP1 genes  
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Table 2.  Performance by Screening Imaging Modality and Mutation Status        

  All subjects (n = 295) BRCA1 carriers (n = 75) BRCA2 carriers (n = 61) Other women (n = 159) 

  MG MRI 
MG+MR

I 
MG MRI 

MG+MR
I 

MG MRI 
MG+MR

I 
MG MRI 

MG+MR
I 

Number of screening episodes 1223 2111 2209 320 557 572 276 516 536 627 1038 1101 

Sensitivity, % 41.2 88.2 94.1 45.5 90.9 100 33.3 66.7 66.7 33.3 100 100 

(95% CI) 
(18.4-
67.1) 

(63.3-
98.5) 

(71.3-
99.9) 

(16.7-
76.6) 

(58.7-
99.8) 

(71.5-
100) 

(0.8-
90.6) 

(9.4-
99.2) 

(9.4-
99.1) 

(0.8-
90.6) 

(29-100) 
(29.2-
100) 

Specificity, % 97.8 96.8 96.1 98.4 96.9 96.6 97.1 95.9 95.1 97.8 97.1 96.3 

(95% CI) 
(96.8-
98.5) 

(95.9-
97.5) 

(95.2-
96.9) 

(96.3-
99.5) 

(95.1-
98.2) 

(94.8-
97.9) 

(94.3-
98.7) 

(93.8-
97.4) 

(92.9-
96.8) 

(96.3-
98.8) 

(95.9-
98.0) 

(95.0-
97.3) 

Positive predictive value, % 20.6 18.1 15.7 50 37 36.7 11.1 8.7 7.1 6.7 9.1 6.8 

(95% CI) 
(8.7-
37.9) 

(10.5-
28.0) 

(9.2-
24.2) 

(18.7-
81.3) 

(19.4-
57.6) 

(20.0-
56.1) 

(0.3-
48.2) 

(1.1-
28.0) 

(0.9-
23.5) 

(0.2-
31.9) 

(1.9-
24.3) 

(1.4-
18.6) 

Negative predictive value, % 99.2 99.9 99.95 98.1 99.8 100 99.3 99.8 99.8 99.8 100 100 

(95% CI) 
(98.5-
99.6) 

(99.6-
100.0) 

(99.7-
100.0) 

(95.8-
99.3) 

(99.0-
100.0) 

(99.3-
100.0) 

(97.3-
99.9) 

(98.9-
100.0) 

(98.9-
100.0) 

(98.8-
100.0) 

(99.6-
100.0) 

(99.7-
100.0) 

                          

Number of recalls 34 87 106 10 28 31 9 24 29 15 35 46 

Number of biopsies 19 48 54 7 17 18 6 16 18 6 15 18 

Number of breast cancer detected 7 15 16 5 10 11 1 2 2 1 3 3 

                          

Recall rate, per 100 screening 
episodes 2.8% 4.1% 4.8% 3.1% 5.0% 5.4% 3.3% 4.7% 5.4% 2.4% 3.4% 4.2% 
Biopsy rate, per 100 screening 
episodes 

1.6% 2.3% 2.4% 2.2% 3.1% 3.1% 2.2% 3.1% 3.4% 1.0% 1.4% 1.6% 

Breast cancer detection rate, per 
100 screening episodes 

0.6% 0.7% 0.7% 1.6% 1.8% 1.9% 0.4% 0.4% 0.4% 0.2% 0.3% 0.3% 

                          

Number of recalls needed to 
detect one cancer 

4.9 5.8 6.6 2.0 2.8 2.8 9.0 12.0 14.5 15.0 11.7 15.3 

Number of biopsies needed to 
detect one cancer 

2.7 3.2 3.4 1.4 1.7 1.6 6.0 8.0 9.0 6.0 5.0 6.0 

Abbreviations: MG, annual mammography alone; MG+MRI, annual mammography combined with biannual dynamic contrast-enhanced magnetic resonance 
imaging; MRI, bi-annual dynamic contrast-enhanced magnetic resonance imaging alone. 
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 Table 3. Characteristics of Breast Cancers Detected           

                

                                

ID 
Mutant 
gene 

Prior 
breast 
cancer 

Prior 
BSO 

Age 
breast 
ca dx Cancer type Grade ER PR HER2 

MRI 
lesion 
(cm)  

Invasive 
tumor (cm) 

Positive 
nodes Stage 

Detection 
modality Detection round 

                                

                  

1 BRCA1  none yes 42 DCIS only 3 nd nd nd 
0.9 

(MF)  0/4  Stage 0 both 1st screening round  

2 BRCA1  none yes 55 IDC  3 pos neg neg 0.4  0.3  0/4  Stage 1 both 1st screening round  

3 BRCA1  CL no 27 IDC + DCIS  3 pos neg nd 1.2  0.1  0/2  Stage 1 MRI 1st screening round  

4 none IL no 37 IDC + DCIS  3 pos pos neg 0.9  1.0  0/1  Stage 1 MRI 1st screening round  

5 BRCA1  CL yes 46 DCIS only 3 nd nd nd 0.3   0/1  Stage 0 MRI  MRI interval round 

6 BRCA1  CL yes 43 IDC + DCIS  2 neg neg neg 0.7  0.7  0/5  Stage 1 MRI MRI interval round 

7 none CL yes 59 IDC + DCIS  2 pos pos neg 0.6  0.6  0/4  Stage 1 MRI MRI interval round 

8 BRCA1  CL yes 43 IDC + DCIS  2 pos pos neg 1.0  NAC (0.9)  0/3  Stage 1 MRI MRI + MG round 

9 BRCA1  none yes 51 DCIS only 3 nd nd nd   0/4  Stage 0 MG  MRI + MG round 

10 CDH1  none no 75 ILC + LCIS  1 pos neg neg 1.6  0.8  0/1  Stage 1 both MRI + MG round 

11 BRCA2  CL yes 66 IDC + DCIS  3 neg neg neg 1.1  NAC (0) 0/3  Stage 1 both MRI + MG round 

12 BRCA1  IL yes 61 IDC + DCIS  3 pos pos neg 0.9 0.8 0/2 Stage 1 MRI MRI interval round 

13 BRCA1  none no 43 IDC + DCIS  3 pos neg neg 1.2 0.9  0/2 Stage 1 MRI MRI interval round 

14 BRCA1  CL yes 50 IDC + DCIS  3 neg neg neg 1.3 0.4 0/2 Stage 1 both MRI + MG round 

15 BRCA2  none yes 48 IDC + DCIS  3 pos pos neg 0.9 0.6 0/4 Stage 1 MRI MRI interval round 

16 BRCA1 none yes 55 IDC + DCIS  3 neg neg neg 0.8 0.5 0/2 Stage 1 both MRI + MG round 

17 BRCA2  none Yes 36 DCIS only 2 pos pos nd     0/0 Stage 0 none PMS 

                

 

Abbreviations: BSO, bilateral salpingo-oophorectomy; CL, contralateral; DCIS, ductal carcinoma in situ; ER, estrogen receptor; HER2, HER2 receptor; IDC, 
invasive ductal cancer; ILC, invasive lobular cancer; IP, ipsilateral; LCIS, lobular carcinoma in situ; MF, multifocal (9 mm biggest); MG, mammography; MRI, 
dynamic contrast-enhanced magnet resonance imaging; NAC, neoadjuvant chemotherapy; nd, not done; neg, negative; PMS, prophylactic mastectomy specimen; 
pos, positive; PR, progesterone receptor. Symbols: +, plus. 
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