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Therapeutic 
prevention=chemotherapy of 

dysplasia.  
Use of natural, synthetic, or biological 

chemical agents to reverse, suppress, 

or prevent carcinogenic progression to 
invasive cancer 



Key Ingredients in cancer preventive 
medicine: the ABC paradigm 

1. Effective non-toxic Agents 

 

 

2. Measurable for individuals based on Biomarker 
response 

 

 

3. Precise identification of high-risk Cohorts 

De Censi A et al.  Ecancer medicalscience 2015 
 



Drug 
preventive therapy 

Life style 
change+screening 

De Censi and Cuzick  Ecancer medicalscience 2015 



Who should be treated? 
 

• Pre-invasive disease (ADH, LCIS, DCIS) 

• Women with high-risk score (e.g., Gail, Tyrer-Cuzick, BCSC) 

• Gene mutation carriers: BRCA or moderate penetrance: 

CHECK2, PALB2, ATM 

• Young women with prior chest radiation  

• Women with elevated mammographic density 

• Overweight and sedentary women, alcohol drinkers 
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Risk Assessment Models 7 
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Variables 
 

Gail 
https://bcrisktool.canc
er.gov/calculator.html 

Tyrer-Cuzick 
https://ibis.ikonopedia.c

om/ 
 

BCSC 
https://tools.bcsc-

scc.org/BC5yearRisk/cal
culator.htm 

Age  only > 35 years   only > 35 years 

Race/ethnicity   only Ashkenazi  

Previous breast biopsy 
   

Presence of ADH or LCIS    

Age at first menstruation 
  

Age at first child   

1st  degree family history 
  also ♂and 2nd degree  

Breast density   

BMI  

Menopausal status, MHT 
usage, ovarian cancer 

 



Case 1 
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• 45 yo., pre-menopausal woman with no history of breast biopsy 

• Menarche 11 yo., nulliparous 

• Mother with breast cancer (diagnosis at 65 yo.) 

• Extremely dense breasts 

• Obese, BMI 31 kg/m2; physically inactive 

• Drinks ~2 glasses of wine / day  



Case 1 

 
 

9 

GAIL 
5 - Year Risk of Developing BC 

Lifetime Risk of Developing BC 

TYRER-CUZICK BCSC 

Andrea De Censi MD,  
Medical Oncology, Galliera Hospital, 

Genoa, Italy 



Prevention Studies 



What Has Been the Uptake of Breast Cancer Anti-estrogen Preventive Therapy?  
All Women 

Uptake of 
tamoxifen 
= 0.03% 

Uptake of 
raloxifene 
= 0.21% 

Waters et al. Breast Cancer Res Treat, 2012   

Women eligible for preventive 
therapy 
(15.5%) 

This presentation is the intellectual property of the author. Contact them at andrea.decensi@galliera.it for permission to reprint and/or distribute 



ASCO Use of Endocrine Therapy for BC Risk Reduction 
Clinical considerations for use of endocrine prevention agents 

 
– Risk Threshold for Considering Endocrine Therapy for Primary BC Prevention 

• 5-year risk of ≥ 3%  

• 10-year risk of ≥ 5% 

• Gail or IBIS/Tyrer-Cuzick model 

• Women with AH or LCIS have a four- to 10-fold increase in BC risk 

• Low dose Tamoxifen may be an alternative in women with noninvasive disease 

• No endocrine therapy for women >70 years old 

• 5 years is the standard but 3 years may be considered based on MAP3 and low dose Tam studies 
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Case 2 
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• 56 yo., post-menopausal women with ADH 

• Menarche 12 yo., First pregnancy 26 yo., Menopause: 53 yo. 

• Scattered fibroglandular densities 

• Obese, BMI 35 kg/m2  

• Prediabetes, on Metformin 

• No family history 



Case 2 
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GAIL 
5 - Year Risk of Developing BC 

Lifetime Risk of Developing BC 

TYRER-CUZICK BCSC 



Characteristic 

No. At risk/No. 
of events 

Rate per 1000 
women 

RR 95% CI 

Placebo Tam Placebo Tam 

Prior 
LCIS 

Baseline 413 416 

On Tam 29 16 11.7 6.3 0.54 0.27-1.02 

Prior 
ADH 

Baseline 615 581 

On Tam 38 9 10.4 2.6 0.25 0.10-0.52 
Fisher B et al. JNCI 2005; 97: 1652-62  

NSABP-P1 events and incidence rates of invasive BC in prior LCIS or ADH 



Cuzick et al Lancet 2013 
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Dose-response     P=.81 

 
     
    n=39              n=40        n=35               n=29          n=34 

DeCensi et al. JNCI 95: 779, 2003 

1 mg 5 mg 20 mg 
Untreated controls Tamoxifen 
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Lower doses non inferior to 20 mg/d in decreasing ki-67 in a 
randomized presurgical trial   
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0 5 10 15 
Years on study  

No tamoxifen (n=420) 

Low dose tamoxifen (n=208) 

Annual rate (%): 4.2 (3.5-4.9) vs 3.1 (2.6-3.8) 

Guerrieri Gonzaga et al. Int J Cancer 139:2127-34, 2016  

Based on patient preference 
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Effect of 10 mg on alternate days on ipsilateral recurrence in 
high risk DCIS>50 yrs 

HR=0.43 (0.26-0.72), P=0.001 



Women  
aged <75 yrs 

With ADH or LCIS or 
ER+ve/unk DCIS) 

R 
Tamoxifen  
5 mg/day 

Placebo  

3 yr  treatment  
+  

at least  
2 yr FU 

Primary endpoint: Incidence of invasive breast cancer or DCIS 

• 500 participants enrolled from 14 centers in Italy 

• Median follow up = 5.1 years (IQR 3.9-6.3) 

Randomized placebo controlled trial of low dose 
tamoxifen (“Babytam”) - Study Tam01 

• Primary events: 42 
DeCensi et al. JCO 37; 2019  

1
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Main subject and tumor characteristics (n = 500) 
  Babytam  

N=253 
Placebo  
N=247 

 Age, mean (SD) 54 (9.6) 54 (9.1) 

 Pre-menopausal, % 46 44 

 BMI, mean (SD) 25.7 (4.8) 25.3 (4.2) 

 ADH, % 20 20 

 LCIS, % 11 10 

 DCIS, % 69 70 

 ER/PR+ve/unk DCIS, % 66 / 34 67 / 33 

 Radiotherapy for DCIS, % 61 61 
2
0 

DeCensi et al. JCO 37; 2019  
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With 20 mg/d, expected Endometrial Cancer: 2.71;  
Expected DVT+PE: 2.41  

1NSABP-P1 trial (Fisher et al. JNCI 90:1371-88, 1998) 

Serious adverse events 

Andrea DeCensi 
2
2 

Babytam Placebo 

Endometrial cancer 1 0 

DVT or PE 1 1 

Other neoplasms 4 6 

Coronary heart disease 2 2 

Other 3 5 

Death 1 2 

Total 12 16 

DeCensi et al. JCO 37; 2019  



Daily hot flashes frequency Daily hot flashes score 
Frequency by Intensity 

Andrea DeCensi 2
3 

DeCensi et al. JCO 37; 2019  

P for treatment effect = 0.021 P for treatment effect = 0.156 

Placebo 

Babytam 

Placebo 

Babytam 



.4 

.6 

.8 

1 

m
ea

n
 s

co
re

 (
9

5
%

C
I)

 

0 6 12 18 24 30 36 
Months 

Placebo Tamoxifen 

Vaginal dryness or 
pain at intercourse  

P=0.57 

BCPSC, Stanton et al. JNCI 97:448-456, 2005 
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Musculoskeletal pain/ 
Arthralgia 

P=0.84 

DeCensi A et al. JCO, 2019  



Log-rank p=0.39 

Tam=64.8%, Pla=60.7% 
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Treatment adherence* 

*Persistent use >2.5 years 



Log-rank P = 0.74 
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81 81 (0) 60 (1) 27 (2) 2 (0) 0 (0) ≥ 8.4 nM/L 
82 79 (2) 62 (1) 29 (1) 0 (0) 0 (0) < 8.4 nM/L 

Number at risk 

0 2 4 6 8 10 
Time (years) 

< 8.4 nM/L (median) 
≥ 8.4 nM/L 

Z-endoxifen levels by recurrence status: 
 
Recurrence N 25°p median 75°p 

----------------------------------------------------------------------------------------- 

 No 156 5.3 8.4 11.5 

 Yes 7 5.1 7.5 10.2 

----------------------------------------------------------------------------------------- 

  Total 163 5.2 8.4 11.3 

----------------------------------------------------------------------------------------- 

Two-sample Wilcoxon rank-sum test p = 0.595 

 

De Censi A et al. NPJ Breast Cancer. 2021 Mar 25;7(1):34.  

Cumulative breast cancer recurrence curves in the tamoxifen arm  
according to Z-endoxifen, nmol/L and by recurrence status (yes/no) 



Postmenopausal women  
(n = 291): 
HR, 0.30; 95% CI, 0.11 - 0.82 
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143 135 (1) 96 (2) 41 (2) 3 (0) 0 (0) Tam 
148 135 (6) 96 (8) 49 (3) 3 (0) 0 (0) Placebo 
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Premenopausal women  
(n = 209): 
HR, 0.73; 95% CI, 0.30 - 1.76 
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Estradiol ≤ 15.8 pg/mL (median) 
(n=204): 
HR, 0.23; 95% CI, 0.07 - 0.81 
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Estradiol > 15.8 pg/mL (median) 
(n=202): 
HR, 0.60; 95% CI, 0.23 – 1.55 
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BMI <25 kg/m2 (n = 249): 
HR, 0.51; 95% CI, 0.19 - 1.36 

0 

5 

10 

15 

20 

C
u

m
u

la
ti

ve
 B

re
as

t 
C

an
ce

r 
In

ci
d

en
ce

 R
at

e 
(%

) 

124 117 (3) 83 (1) 37 (2) 0 (0) 0 (0) Tamoxifen 
125 116 (4) 84 (4) 43 (3) 2 (1) 0 (0) Placebo 

Number at risk 

0 2 4 6 8 10 
Time (years) 

Placebo 
Tamoxifen 

BMI 25-29.9 kg/m2 (n = 145): 
HR, 0.44; 95% CI, 0.14 - 1.40 

0 

5 

10 

15 

20 

C
u

m
u

la
ti

ve
 B

re
as

t 
C

an
ce

r 
In

ci
d

en
ce

 R
at

e 
(%

) 

66 61 (1) 49 (2) 22 (1) 2 (0) 0 (0) Tamoxifen 
79 71 (3) 48 (5) 21 (2) 1 (0) 0 (0) Placebo 

Number at risk 

0 2 4 6 8 10 
Time (years) 

Placebo 
Tamoxifen 

49 44 (0) 30 (1) 14 (2) 1 (0) 0 (0) Tamoxifen 

BMI 30+ kg/m2 (n = 83): 
HR, 0.42; 95% CI, 0.10 - 1.77 

0 

5 

10 

15 

20 

C
u

m
u

la
ti

ve
 B

re
as

t 
C

an
ce

r 
In

ci
d

en
ce

 R
at

e 
(%

) 

34 30 (3) 21 (2) 11 (0) 1 (0) 0 (0) Placebo 
Number at risk 

0 2 4 6 8 10 
Time (years) 

Placebo 
Tamoxifen 

Cumulative incidence of breast cancer by allocated arm and baseline BMI 

De Censi A et al. Clin Cancer Res. 2021 Feb 19. Online ahead of print.  



Current smokers (n = 98): 
HR, 1.44; 95% CI, 0.39 - 5.38 
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Former smokers (n = 73): 
HR, 0.62; 95% CI, 0.10 - 3.71 
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Never smokers (n = 323): 
HR, 0.31; 95% CI, 0.13 - 0.73 
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Breast Density Decline As A Biosensor of 
Treatment Response: Clinical Considerations 

• What do Tamoxifen-associated breast density declines mean for the patient? 

- Associated with reduced breast cancer risk (IBIS-I, chemoprevention: Cuzick et al. JNCI 2011)  

- Improved breast cancer outcomes (adjuvant Rx: Mullooly et al. JCO 2016) 

- Improved mammographic sensitivity (low-dose Tam: Eriksson et al. Cancers 2021) 

- Most density decline occurs within 12-18 months post-Tam; measure from single time point may be sufficient  

                                                    (Nyante et al. CEBP 2016)  

31 

Gretchen Gierach PhD MPH 

Integrative Tumor Epidemiology Branch, NCI 
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Predictive markers in prevention.  
The case for mammographic density and tamoxifen 

OR for developing breast cancer for tamoxifen 
versus placebo arm overall and by breast density 
reduction category in specific subgroups  

Overall                      929/120      0.73 (0.49  1.08)        35          1.13 (0.72  1.77)          13        0.37 (0.20  0.69)  

 
Cuzick et al, JNCI 2011;103:744–752 





Screening sensitivity is strongly reduced by the amount of dense tissue in 
the breast 

34 

BI-RADS A                    BI-RADS B                    BI-RADS C          BI-RADS D 

Dense tissue classified into BI-RADS categories. A = almost entirely fatty, D= extremely dense 

Screening sensitivity in premenopausal women, digital mammography 
76%                             69%                            53%                   46% 



Interval cancers were reduced by 24% in women who responded to therapy 
with a relative reduction of ≥20% mammographic density 

35 

Percent reduction of interval 

cancers 

Relative density response,  % 

BI-RADS category ≥10 ≥20 ≥30 ≥50 

A+B -31 -34 -35 -43 

C -7 -11 -22 -34 

D -29 -35 -42 -53 

A to D combined -19 -24 -31 -42 

BI-RADS categories: A = almost entirely fatty, D= extremely dense 

Erikkson et al 2021 



Tamoxifen lowers by 30% overdiagnosis in high risk 

women undergoing screening Mx 







180 Postmenopausal women; confirmed Tis-2, N0-1, Mx,  
ER-positive breast cancer  

R 
Exemestane 25mg daily  Exemestane 25mg /week  

MDA2014-04-01 STUDY DESIGN 

Exemestane 25mg three times a week 

4/6 weeks 

SURGERY 
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Conclusions 
• Babytam (10 mg eod or ½ tablet) is practice changing in pre-invasive 

disease and likely to increase uptake in healthy women at high risk (and 

possibly in low risk breast cancer who don’t tolerate full dose)  

• Screening and prevention should go hand in hand during a teachable 
moment where women are already engaged in health behaviours 

• Low dose tamoxifen increases mammographic sensitivity  

• Combining chemoprevention with life style changes (optimizing weight, 
being physically active and limiting alcohol) and personalized breast 
imaging may be the way forward  

• A comparison with AI in terms of efficacy and safety in the prevention 
setting is warranted 

This presentation is the intellectual property of the author. Contact them at andrea.decensi@galliera.it for permission to reprint and/or distribute 
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