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Terapia preventiva del cancro:  

stato dell’arte 



Lucio Battisti, '29 settembre' e l'Equipe 84: una storia lunga 51 anni 



http://www.ascopost.com/issues/june-3-2017-narratives-special-issue/at-the-
forefront-of-cancer-genetics-bert-vogelstein-md-calls-for-focus-on-early-

detection-and-prevention/ 



Lesson from cardiovascular medicine:  
Placing resources on therapeutic prevention (ACEi, ARB, BB, statins, aspirin, 

etc) has resulted in a significant reduction of cardiovascular death 
 

From Jemal, A. et al.   
CA Cancer J Clin 
2010;60:277-300. 



Effect of low dose aspirin (75-300) on CRC 

Rothwell et al Lancet 2010 

(HR=0·76, 0·60–0·96)  0·65, 0·48–0·88 



Effect of aspirin on risk of any adenocarcinoma with metastasis 
  

Rothwell et al Lancet   
2012; 379: 1591–601 
 
 

HR for later metastases  
after initial colon cancer  
=0.26, 0.11-0.57 



Aspirin and Lung Cancer Prevention 

Number of 
lung 

cancers 
0-10 year follow-up 10-20 year follow-up  0-20 year follow-up 

HR(95%CI) P value HR(95%CI) P value HR(95%CI) P value 

326 
0.68  

(0.50-0.92) 
0.01 

0.75  
(0.55-1.02) 

0.07 
0.71  

(0.58-0.89) 
0.002 

Lung cancer-specific mortality rates were reduced by 29% (95% CI, 
11%-42%) in the aspirin group in the 20-year period after trial 
initiation. No trend with dose above 75 mg/day was observed, but 
the effect on all cancers was more evident in adenocarcinomas and 
was present in both smokers and nonsmokers.  

Rothwell et al. Lancet 2011 7 





75-100 mg ≥325 mg 









Gluconeogenesis 
Lipid synthesis 
Glycogen synthesis 

LKB1 

AKT 

IRS 

PI3K 

IGFR1 

IR 

TSC2 

AMPK 

mTOR raptor 

TORC1 

TSC1 

4E-BP1 S6K 

Protein           Growth factors 
translation  Cell cycle activation 
                         Apoptosis inhibition                 
                         Angiogenesis 

Cell proliferation , Tumor promotion 

Ras 

Raf 

Mek 

ERK 

Rsk 
Senses:  

Cellular energy, 
Low ATP levels 
[Cells starved, 

Metabolic 
stress,  

Nutrient 
scarcity] 

METFORMIN 

Senses:  
Cellular energy, 
Low ATP levels 
[Cells starved, 

Metabolic stress,  
Nutrient scarcity] 

AMPK 

Circulating insulin, IGF1 

OCT1 

 

INDIRECT METFORMIN EFFECT 

ca
n

cer cell 

LKB1 

 

 

 

 

 

 

RHEB 

 

PTEN 

Mit 
Complex I 
↑ATP→ 

↓AMP:ATP 

Mit 
Complex I 
↓ ATP→ 

↑AMP:ATP 

4,46 € per month 

Provinciali et al Expert Opin Drug Saf 2015 



Metformin 
(n= 79) 

Placebo 
(n=72) 

Results 

All polyps 27 (38%) 35 (56.5%) RR=0.67 
(95% CI, 0.47-0.97) 

p=0.034 

Adenoma 22 (30.6%) 32 (51.6%) RR=0.60 
(95% CI, 0.39-0.62) 

Higurashi T et al. Lancet Oncol 2016; 17: 475–83 

Metformin, very low dose 250mg/day!   





therapeutic dose 

250-2250 mg/die 

[0.005-0.045] 

mM 

2-45 x therapeutic dose 

750 mg/kg/die 

[0.145 mM] 

25 →1000 x therapeutic dose 

[1-50] mM 

 Concentrations of metformin used in clinical and preclinical studies 

Plasma/tissue metformin concentrations 
(Mean and range) 

Plasma 
(mmol/L) 

Right colon 
unwashed 
(mmol/kg) 

Right colon 
washed 

(mmol/kg) 

Left colon 
unwashed 
(mmol/kg) 

 

Left colon 
washed 

(mmol/kg) 

Average tissue 
(mmol/kg) 

0.0025 
(5x10-5-0.017) 

0.36 
(0.008-1.75) 

0.36 
(0.007-1.79) 

0.41 
(0.047-1.86) 

0.35 
(0.041-1.89) 

0.37 
(0.026-1.82) 

Metformin can attain ~150 fold higher colonic tissue levels than in plasma. 

Paleari L., et al . Gastroenterology, 2018,154(5):1543-1545. 
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BASELINE COLONOSCOPY AND 
BLOOD WITHDRAWAL FOR TISSUE 

& CIRCULATING BIOMARKERS 

12 MONTHS ENDPOINT 
COLONOSCOPY AND BLOOD 
WITHDRAWAL FOR TISSUE & 
CIRCULATING BIOMARKERS 

                   

Study Design ASAMET Trial 



Determina 29 novembre 2017 

 

Inserimento del medicinale per uso umano “Tamoxifene”  

nell’elenco dei medicinali erogabili a totale carico del Servizio 

sanitario nazionale, ai sensi della legge 23 dicembre 1996, 

n.648, per il trattamento preventivo del carcinoma mammario 

in donne ad alto rischio.  

(Determina n.1980/2017/DG) 

Determina 29 novembre 2017 

 

Inserimento del medicinale per uso umano “Raloxifene”  

nell’elenco dei medicinali erogabili a totale carico del Servizio 

sanitario nazionale, ai sensi della legge 23 dicembre 1996, 

n.648, per il trattamento preventivo del carcinoma mammario 

in donne in post-menopausa ad alto rischio.  

(Determina n.1979/2017/DG) 





SERM meta-analysis on individual data from 306.307 women-years 

in 9 double blind trials. Breast cancer.  Cuzick et al Lancet 2013 

 

07/03/15 

HR=0.69 (0.53-0.90)  HR=0.62 (0.56-0.69) 



Cuzick et al Lancet 2013 

SERM meta-analysis on individual data from 306.307 
women-years  
in 9 double blind trials. Serious adverse events.   



Cumulative incidence for all breast cancer 
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3575 3527 3474 3410 3358 3296 3239 2850 1901 725 165 Placebo 
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T vs. P HR (95% CI) 

All 163 vs 226 0.72 (0.59-0.88) 

Invasive 
ER+ 

100 vs 145 0.68 (0.53-0.88) 

T vs. P HR (95% CI) 

All 88 vs 124 0.70 (0.53-0.91) 

Invasive 
ER+ 

60 vs 93 0.63 (0.45-0.87) 

Placebo 
Tamoxifen 

Cuzick et al Lancet  Oncol 2015 



Annual rates for invasive breast cancer in the NSABP-
P1 trial (n=13386) 

                             Rate per 1000 women  

Subject characteristic Placebo Tamoxifen  RR 95%CI 

 

All women 6.8  3.4 0.51 0.39-0.66 

Age, y 

     49 6.7  3.8 0.56 0.37-0.85 

    50-59 6.3  3.1 0.49 0.29-0.81 

     60 7.3  3.3 0.45 0.27-0.74 

LCIS 

 No 6.4  3.3 0.51 0.39-0.68 

    Yes 13.0  5.7 0.44 0.16-1.06 

ADH 

 No 6.4  3.6 0.56 0.42-0.73 

    Yes 10.1  1.43 0.14 0.03-0.47 

 

  

Fisher  B. et al, JNCI 1998 
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Tam vs Control     P<.0001 

Dose-response     P=.81 

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

Lower doses of Tamoxifen have similar effects on Ki-

67 change in a randomized 4-week presurgical trial   

De Censi et al. JNCI 2003 

1 mg 5 mg 20 mg 
Untreated controls Tamoxifen 



Last year… 



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 



 European Institute of Oncology 
(IEO), Milan, Italy, 23 

 E.O. Galliera/ASL 3, Breast Unit, 
Genoa, 16 

 Columbia University Medical Center 
(CUMC), New York, USA, 11 

 MD Anderson Cancer Center, 
Houston, TX, USA, 37 

 Moffitt Cancer Center, Tampa, FL, 
USA, 12 

Multicenter Study 



500 Women  
aged <75 yrs 

with previous IEN 
(ADH, LCIS and ER+ve 

DCIS) 

R 

Tamoxifen 
5mg/day  

Placebo  

3 yrs  
treatment 

+  
5 yrs FU 

Tam01 trial-Study Design 

A multicenter, phase III randomized, double blind, placebo-
controlled clinical trial: TAM01 

 Primary endpoint: Incidence of breast cancer 
Secondary: association with MxD, CYP2D6 genotype and tam metabolites 

•500 subjects enrolled from 14 centers 
•Median followup 5.1 years 
•1600 person years  
•Events: 43 
 



Supplemental figure 3 
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246 224 (22) 200 (24) 178 (22) 169 (8) 160 (7) 112 (9) Tamoxifen 
244 217 (27) 194 (23) 179 (15) 161 (16) 149 (12) 109 (7) Placebo 

Number at risk 

0 6 12 18 24 30 36 
months 

Placebo 
Tamoxifen 

Log-rank p=0.4 

Overall adherence*=60%, Tam=62%, Pla=58% 

*Persistent use for at least 2.5y 

SABCS 2018  



Effects of volume CT lung cancer screening 
 

Mortality results of the NELSON randomised-controlled 
population-based screening trial 

 
 

Harry J. de Koning, MD PhD 
 

PI NELSON 
Professor & Deputy Head  

Department of Public Health 
Erasmus MC, University Medical Center Rotterdam, the Netherlands 

 



 

Background 
 

• The National Lung Screening Trial (NLST) demonstrated a 20% relative reduction in lung 

cancer mortality for annual screening over three years with low dose CT to chest radiography 

  

• The trial recruited 53,454 persons at high risk (59% men) 

 

• In a post-hoc analysis, there was weak evidence of a differential benefit by gender:  

RR=0.92 for men, versus RR=0.73 for women (p=0.08), and a slightly smaller point estimate  

 

• Differential effect by gender was found consistent with the natural history of lung cancer by 

histology, with a potential greater advancement (lead time) by CT screening in women than in 

men   

 

• Except for the NLST, no other RCT has published mortality benefits  

Harry J. de Koning, Erasmus MC, Public Health Rotterdam 



NELSON - trial ISRCTN 63545820 

• Randomized Controlled Trial    
• Recruitment through population-based registries   
• CT screening vs. no screening     
• Different screening intervals       
• Volume & Volume Doubling Time of nodules 
• Central reading of CT images 
• Expert causes of death committee &   
• Follow up through national registries 

 
 
 Trial, initially powered (80%) for high risk males, to detect a lung cancer mortality reduction  of ≥ 25% 

at 10 years after randomization (individual FU) 
 
 And includes a small subgroup of women (16%) 
   

Harry J. de Koning, Erasmus MC, Public Health Rotterdam 

http://www.nelsonproject.nl/nelson/main.html


Harry J. de Koning, Erasmus MC, Public Health Rotterdam 



Harry J. de Koning, Erasmus MC, Public Health Rotterdam 

                            Year 1                Year 2                      Year 4                   Year 6.5                 Year 10

Control arm
n=7,892

Screen arm
n=7,900

95.6% 92.3% 87.6% 66.8%

uptake uptake
uptake uptake

n=7,557 n=7,295 n=6,922 n=5,279

Usual care (no screening) 

MORTALITY 

ANALYSES

  CT screening          CT screening                    CT screening                                CT screening 

NATIONAL LINKAGES
- Statistics Netherlands/ Belgium
- Dutch/ Belgium Cancer Registry
- Centre for Genealogy

CAUSE OF DEATH REVIEW
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Harry J. de Koning, Erasmus MC, Public Health Rotterdam 



Message indeterminate screening test result 

‘‘We have observed a very small abnormality in your lung (5–10 mm long). 

Such a small abnormality is often detected in many persons and it usually 

represents a small scar or a minor inflammation. Therefore, at this moment 

there is no need for any further investigations. However, in order to see 

whether there has been any change in this abnormality, a new CT scan of 

the lungs will be made after 3 to 4 months.’’ 

Harry J. de Koning, Erasmus MC, Public Health Rotterdam 



Harry J. de Koning, Erasmus MC, Public Health Rotterdam 



Harry J. de Koning, Erasmus MC, Public Health Rotterdam 

Yousaf-Khan et al., in preparation  



Harry J. de Koning, Erasmus MC, Public Health Rotterdam 

Control arm:  
214 lung cancer 
deaths 

Screen arm:  
157 lung cancer 
deaths 



Lung cancer 
mortality  
rate ratio  
(95% CI) 

 

 
 

Year 8 

 
 

Year 9 

 
 

Year 10 

MALES 

0.75 
 

P=0.015 
(0.59-0.95) 

0.76 
 

P=0.012 
(0.60-0.95) 

 

0.74 
 

P=0.003 
(0.60-0.91) 

 

FEMALES 

0.39 
 

P=0.0037 
(0.18-0.78) 

0.47 
 

P=0.0069 
(0.25-0.84) 

 

0.61 
 

P=0.0543 
(0.35-1.04) 

 

Harry J. de Koning, Erasmus MC, Public Health Rotterdam 

Rand: 23-12-2003 – 06-07-2006 
 
FU: 23-12-2003 – 31-12-2015 
 
FU 94% complete 
year 10 

 
 



 

NELSON Volume CT screening 
 

 

• MALES at high risk for lung cancer have a reduced risk of dying from lung cancer of 26% in the 

screen arm compared to the male control arm (95% CI 9-40%) 

 

• In WOMEN, reductions are consistently more favourable: 39-61%  
 

 

 

• These results are more favourable than the NLST-results & suggest gender differences 

 
 

• Volume CT lung cancer screening of high risk former and current smokers results in low referral 

rates (2.3%), and a very substantial reduction in lung cancer mortality (in both genders)    

Harry J. de Koning, Erasmus MC, Public Health Rotterdam 



conclusions 

• Aspirin ready for prime time for cancer 
prevention with some dose adjustement 

• Metformin at low dose for CRC prevention? 

• Tamoxifen at low dose may change clinical 
practice in women with IEN 

• Lung cancer screening with spiral CT ready for 
large scale implementation 


