
Supplementary Figure 1: CONSORT Flow Diagram 
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Supplementary Figure 2. Z-endoxifen levels (nmol/L) after 1 year by CYP2D6 
polymorphisms assessed by amplichip method. 
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Z-4OHtam levels by recurrence status: 
 
Recurrence N 25°p median 75°p 

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

 No 156 1.07 1.47 1.93 

 Yes 7 1.04 1.22 1.80 

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

  Total 163 1.05 1.47 1.91 

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

Two-sample Wilcoxon rank-sum test p = 0.578 

 

Supplementary Figure 3. Cumulative breast cancer recurrence curves in the tamoxifen arm 
according to 4OH-tamoxifen, nmol/L and by recurrence status (yes/no).  

Red line represents subjects with 4OH-tamoxifen level above the median value, the blue line below the 
median value (log-rank p=0.76). 
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STUDIO TAM-01 

     

 

 

PRELIEVI 

Blood withdrawal protocol 

Modulistica e raccolta dati 

 

 

 
I PRELIEVI VANNO EFFETTUATI ALLE VISITE: 

 basale, 12 mesi(VISITA3), 36 mesi(VISITA 7) o all’Uscita dallo studio per 

 qualsiasi motivo, e FU 2° anno 

 
le etichette contenute nelle buste delle provette e corrispondenti ai vari  

 prelievi (basale, 12 mesi, 36 mesi, uscita dallo studio e FU 2° anno) vanno 

 applicate nell’apposita sezione del  FORM P1 

 
va applicata l’etichetta anche per la farmacogenetica FORM P1 
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APPLICARE  IL CODICE A 

BARRE CORRISPONDENTE 

AL PRELIEVO 

 

APPLICARE  IL CODICE A 

BARRE CORRISPONDENTE 

AL PRELIEVO 

 

 

APPLICARE  IL CODICE A 

BARRE CORRISPONDENTE 

AL PRELIEVO 

 

 

APPLICARE  IL CODICE A 

BARRE CORRISPONDENTE 

AL PRELIEVO 

 

APPLICARE  IL CODICE A 

BARRE CORRISPONDENTE 

AL PRELIEVO 

 
per richiedere il rifornimento delle provette compilare il FORM P2 e inviarlo 

 secondo istruzioni 

 
per l’esecuzione e lo stoccaggio dei  prelievi seguire le istruzioni allegate  

 FORM P3 

 

 

 

 

CODICE ALFABETICO*   |__|__|__|    CONFEZIONE N.|__|__|.|__|__| 

*Riportare il codice alfabetico scelto in fase di randomizzazione    

P1.  PRELIEVI EMATICI BIOMARKERS E FARMACOGENETICA 
 

VISITA 1 (BASALE)                                                                                               
 

Prelievo per Biomarkers  



Data del prelievo  (gg/mm/aaaa)|__|__|/|__|__|/|__|__|__|__|   
 

Se non effettuato, motivo: 

__________________________________________________________________________________________ 

VISITA 3 (12 MESI) 
 

Prelievo per Biomarkers  



Data del prelievo  (gg/mm/aaaa)|__|__|/|__|__|/|__|__|__|__|  
 
Se non effettuato, motivo: 

__________________________________________________________________________________________ 

VISITA 7 (36 MESI) 
 

Prelievo per Biomarkers 

 

Data del prelievo  (gg/mm/aaaa)|__|__|/|__|__|/|__|__|__|__|   
 

Se non effettuato, motivo: 

____________________________________________________________________________________ 

FINE TRATTAMENTO SPERIMENTALE  
(uscita dallo studio per qualsiasi motivo) 

Prelievo per Biomarkers (obbligatorio all’uscita dallo studio) 



No      Si,  Data del prelievo  (gg/mm/aaaa)|__|__|/|__|__|/|__|__|__|__| 
Se non effettuato, motivo: 

___________________________________________________________________________________________ 

PRELIEVO FARMACOGENETICA 

 

No      Si,  Data del prelievo  (gg/mm/aaaa)|__|__|/|__|__|/|__|__|__|__|   
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APPLICARE  IL CODICE A 

BARRE CORRISPONDENTE 

AL PRELIEVO 

Se non effettuato, motivo:  

 

____________________________________________________________________________________ 

FOLLOW UP 2° ANNO 

Prelievo di Sangue EDTA dopo 2 anni dal termine del trattamento 

No      Si,  Data del prelievo  (gg/mm/aaaa)|__|__|/|__|__|/|__|__|__|__| 

Se non effettuato, motivo: 

___________________________________________________________________________________________ 

 

Completare il form in ogni sua parte ed inviarlo per fax o per mail a Harriet Johansson / Debora Macis 

n° FAX: 02.-9437 9225 
divisione.prevenzionegeneticaoncologica@ieo.it 

ATTENZIONE!!! 

Inviare la richiesta con almeno 2 settimane di anticipo cercando di prevedere con anticipo 

il consumo futuro di un periodo di circa 6 mesi 

 

 

n° Kits Richiesti 

Prelievo Basale/36mesi Prelievo a 12 mesi Prelievo a FU 2° anno 

 

n° |__|__|__| 

 

n° |__|__|__| 

 

n° |__|__|__| 

 

 

Nome del richiedente 

 

 

 

Contatto (telefono/mail) 

 

 

 

Data e Firma 

 

 

 

 

 

 
INDIRIZZO DI SPEDIZIONE DEI KITS 

 

Istituzione 

 

 

 

Via/P.zza 

 

 

 

n° 

Mod_Richiesta k lab_V.3 del 16/10/2014
 

P2 - MODULO RICHIESTA FORNITURA KIT 

 

STUDIO 

 

 

TAM-01 

 

Denominazione Centro 

_______________________________________ 

_______________________________________ 

 
 

Numero Centro 

 

 

Sperimentatore Responsabile 

 

 

mailto:divisione.prevenzionegeneticaoncologica@ieo.it
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CAP 

 

 

 

Città 

 

 

Telefono 

  

Fax 

 

Note 

___________________________________________________________________________ 

___________________________________________________________________________ 

 

 

IEO - Divisione di Prevenzione Genetica e Oncologica – Via Ripamonti 435, 20141 -  Milano 

Harriet Johansson e Debora Macis - Tel 02 94372654 - 02 57489379 

 
P3 – Guida rapida per raccolta e processamento sangue e siero 

La paziente deve essere a digiuno e il prelievo possibilmente eseguito tra le 8 e le 10 del mattino. 
 
Il prelievo di siero per biomarcatori circolanti prevede la raccolta di circa 15 ml di sangue e va effettuato alla 
visita basale, 12 mesi e 36 mesi (o all’uscita dallo studio); Per esempio: utilizzare 3 provette vacutainer da 
4.9 ml con biglie contenenti un attivatore della coagulazione (S-monovette della Sarstedt)]. 
 
Processamento Siero:  

 Lasciare nelle provette da prelievo a temp. amb. per circa 30 min.; 

 Centrifugare a 3000 rpm (circa 1350 x g) per  10 min. Al termine della centrifugazione troverete uno 
strato superiore di colore paglierino (siero), e uno strato inferiore rosso scuro (pellet di cellule 
ematiche); 

 Aspirare il siero senza sfiorare lo strato di cellule ematiche sottostanti e aliquotarlo (circa 1,5 
ml/microprovetta) in 5 microprovette e chiudere con tappo trasparente, stringendolo forte. 

 
Il prelievo di sangue EDTA-trattato prevede la raccolta di circa 5 ml di sangue da eseguirsi sia al basale, 36 
mesi e alla fine dei 2 anni di FU che seguono il termine del trattamento; 
 

Processamento sangue EDTA trattato: 

 Le 2 provette vanno agitate delicatamente con la mano, o mettendole sulla ruota dell’emocromo per 
circa 5 minuti in maniera da miscelare bene il sangue; 

 Una volta miscelato, aliquotare  (circa 1,3 ml/microprovetta) in 4 microprovette e chiudere con 
tappo rosso, stringendolo forte; 

 

Etichettatura e storaggio: 

1. Attaccare le etichette piccole sulle microprovette in senso 
verticale, come illustrato nella foto a fianco. E’ 
consigliabile etichettare sia la provette di raccolta sangue 
che le microprovette prima di procedere al prelievo e 
tenerli assieme in modo da non confondere prelievi 
provenienti da pazienti diversi. 

2. Completare l’etichetta grande con i dati relativi alla 
paziente: ID paziente (corrisponde al No confezione in 
basso al centro sulla scheda di randomizzazione), iniziali 
della paziente (in ordine: primo nome, eventuale secondo 
nome, cognome; se doppio indicare le 2 iniziali), data di 
nascita (gg/mm/aaaa), data prelievo (gg/mm/aaaa), 
tempo: cerchiare il tempo corrispondente. 

3. Tutte le microprovette vanno riposte nel cryobox fornito 
insieme ai kit e conservate in freezer a -80°C (se non 
possibile, a -20°C). Riporre la patient card nel sacchettino 
piccolo fornito con il kit e compilare la scheda 
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collocazione campioni. 

4. Si consiglia di tenere traccia della collocazione dei campioni nel congelatore, e di monitorare il 
corretto funzionamento del freezer. 

Ordinare nuovi kit con almeno 2 settimane di preavviso a: 
Istituto Europeo di Oncologia 
Divisione di Prevenzione e Genetica Oncologica 
Att.ne Harriet Johansson (Tel. 02-94372654)/ Debora Macis (Tel. 02-57489379) 
Via Ripamonti 435, 20141 Milano 
Fax: +39 02 94379225 
e-mail: divisione.prevenzionegeneticaoncologica@ieo.it  

 

mailto:divisione.prevenzionegeneticaoncologica@ieo.it
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Association of CYP2D6 genotype and tamoxifen metabolites with 

breast cancer recurrence in a low-dose trial  

by A. DeCensi et al 
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STEERING COMMITTEE  

Andrea DeCensi, MD,
 
E.O. Ospedali Galliera, Genoa, Italy, Wolfson Institute of Preventive 

Medicine, Queen Mary University of London, London, UK; Bernardo Bonanni, MD, IRCCS 

European Institute of Oncology, Milan, Italy; Luca Boni, MD, AOU Careggi, Firenze, Italy; 

Matteo Puntoni, PhD, E.O. Ospedali Galliera, Genoa, Italy. 

 

INDIPENDENT DATA MONITORING COMMITTEE 

Chair: Alberto Costa, MD, Breast Unit, IOSI, Lugano, Switzerland; European School of Oncology 

(ESO), Milan, Italy; Members: Sara Gandini, PhD, Molecular and Pharmacoepidemiology Unit, 

European Institute of Oncology IRCCS, Milan, Italy, Paolo Pronzato, MD, Department of Medical 

Oncology, IRCCS Azienda Ospedaliera Universitaria San Martino - Istituto Nazionale per la 

Ricerca sul Cancro, Genoa, Italy. 

 

SUPPLEMENTARY METHODS 

STUDY SITES  

Coordinator Center 

E.O. Galliera, Division of Medical Oncology, Principal Investigator: Andrea DeCensi; 

Collaborators: D’Amico M, Caviglia S, Briata IM, Buttiron Webber T. 

Patients were enrolled from 18 sites across Italy. 4 sites were prematurely closed due to low 

enrollment rate. 

Recruiting Sites and Collaborators 

IRCCS European Institute of Oncology, Milan: B. Bonanni, M. Lazzeroni, D. Serrano, A. 

Guerrieri Gonzaga, M Cazzaniga; 
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IRCCS Istituto nazionale per lo studio e la cura dei tumori, "Fondazione Pascale" Naples: G. 

D’Aiuto, F. Avino;  

A. O. Universitaria Policlinico di Modena, Modena: L. Cortesi; 

A.O. Universitaria S. Giovanni Battista - “Le Molinette”, Turin: A. Ponti, M. Donadio; 

Ospedale SS Antonio e Margherita-ASL AL, Tortona: M.G. Pacquola; 

IRCCS Istituto Scientifico Romagnolo per lo Studio e la Cura dei Tumori (I.R.S.T.), Meldola: F. 

Falcini; 

ULSS 6 Vicenza, Vicenza: M. Gulisano; 

IRCCS Istituto tumori “G. Paolo II”, Bari: C. D’Amico, M. Digennaro; 

Ospedale Santa Maria delle Croci, Ravenna: G. Cruciani, A. Tienghi; 

Ospedale Bernardino Ramazzini, Carpi: K. Cagossi; 

Asst Sette Laghi, Varese: G Giardina, G. Pinotti; 

Fondazione per la ricerca e la Cura dei Tumori “T. Campanella”; Catanzaro: G. Di Paola, Nuccia 

Renne; 

IRCCS Fondazione Salvatore Maugeri, Pavia: L. Regolo, S. Fissi, A. De Simone; 

IRCCS Azienda Ospedaliera Universitaria San Martino - Istituto Nazionale per la Ricerca sul 

Cancro, Genoa: G. Canavese, G. Iacono; 

IRCCS Azienda Ospedaliera Universitaria San Martino - Istituto Nazionale per la Ricerca sul 

Cancro, Genoa: D. Friedman. 
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TRIAL OBJECTIVES 

Primary objective 

Primary objective of the study is to assess whether tamoxifen at a dose of 5mg per day administered 

for 3 years reduces the incidence of invasive breast cancer and in situ breast ductal carcinoma (DIN 

2 and DIN 3). 

Secondary objectives 

- Incidence of other non-invasive events (i.e., LCIS, atypical ductal hyperplasia) 

- Assessment of tolerability of tamoxifen: incidence of endometrial carcinoma, ovarian cancer, 

thromboembolic events 

- Incidence of fractures, cardiovascular and cardiac arterial events, clinically evident cataract and 

melanoma 

- Mammographic density evaluation  

- In a subgroup of patients centralized measurements of circulating levels of tamoxifen and 

metabolites, IGF-I, IGFBP3, SHBG, CRP and on some SNPs of cytochrome P450 genes involved 

in the metabolism of tamoxifen CYP2D6 (* 4, * 2, * 5, 6 * and * 7) and CYP2C19.  

- Centralized tissue analysis: evaluation of hormone receptors (estrogen and progesterone) and Her-

2, of the proliferative index Ki-67 antigen. The cases considered 2+ for Her-2 (moderate complete 

membrane immunoreactivity) will be submitted to FISH for confirmation.  

- Tumor tissue microarray and mutation profile by next generation sequencing were planned 

pending additional funding.  
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PATIENT SELECTION CRITERIA 

Inclusion Criteria 

 Women of age > 18 < 75 years 

 Women operated for lobular (LIN 2 and 3) or ER positive or unknown ductal (DIN 1-3, 

excluded DIN 1a) intraepithelial neoplasia. Both incident (diagnosis within 12 months) and 

prevalent cases (diagnosis between previous 12 and 60 months) will be included, upon 

stratification. 

 ECOG performance Status <1 

 Written informed consent 

Exclusion Criteria 

 Any type of malignancy, with the exclusion of non-melanoma skin cancer; 

 Active proliferative disorders of the endometrium such as atypical hyperplasia, history of 

active endometriosis, unresected polyps, symptomatic myoma; 

 Alterations of metabolic, liver, renal and cardiac grade 2 function (NCI criteria grade 2 or 

higher); 

 Any type of retinal disorders or severe cataract or glaucoma; 

 Presence of significant risk factors for venous events, including immobilization within the 

last 3 months for longer than 2 weeks following surgery or trauma, history of phlebitis 

concomitant to estrogen therapy , deep venous thrombophlebitis or other significant venous 

thrombotic event (VTE) (pulmonary embolism, stroke, etc.); 

 Previous use of tamoxifen, raloxifene or other selective estrogen receptor modulator 

(SERMs); 
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 Use of anastrozole or other Aromatase Inhibitors (AI) in the last 12 months for a period 

longer than or equal to 6 months; 

 Anticoagulant therapy in progress (heparin or dicoumarol); 

 CYP2D6 inhibitors such as selective serotonin reuptake inhibitors, cimetidine, haloperidol; 

 Active infections; 

 Severe psychiatric disorders or inability to comply to the protocol procedures. 

 Geographical inaccessibility to healthcare or logistic difficulties that may interfere with 

protocol procedure; 

 Pregnant or breastfeeding women; 

 Any other factors that, at the investigator’s discretion, may contraindicate the use of 

tamoxifen 

 

STUDY TREATMENT  

Dose Regimen  

The investigational study drug used in the course of this trial was tamoxifen oral tablets 5 mg/die. In 

order to avoid any detection bias, the study was planned as double blind. 

Patients satisfying eligibility criteria were randomized, with a 1:1 ratio, to receive either tamoxifen 

(Experimental arm) or placebo (Control arm). 

Experimental treatment 

Patient and investigators were blinded to study treatment. Tamoxifen/placebo was provided by 

Doppel Farmaceutici S.r.l, manufactured and labelled as study drug. 
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Tamoxifen/placebo was self-administered as a single oral tablet of 5 mg/day, up to 36 months, or 

until disease progression, unacceptable toxicity or physician/patient decision to withdraw, 

whichever comes first.  

Method of Randomization 

The assignment of patients to treatment arms was performed using a centralized randomization 

system, using the minimization algorithm. Each site was provided with a specific identification 

code and investigators were be able to randomize patients to treatments using individual login name 

(username) and password that granted access to a study-dedicated randomization web page.Random 

sequences were generated by Luca Boni according to the Moses-Oakford algorithm. Only the 

system administrator had access to the allocations sequences. Stratification criteria were center, 

timing of diagnosis (within 12 vs 12-60 months) and histotype (ADH+DCIS vs. LCIS). 

Experimental treatment administration 

The Principal Investigators of each local site was responsible for drug administration. 

Principal Investigators could delegate other study investigators (MDs, pharmacists, and research 

nurses) to dispense the agent on their behalf. 

At each visit, patients received a 7-month supply (210 tablets)  kit of drug/placebo. The Investigator 

or designee identified the study drug package to dispense to the patient by the medication number 

assigned to each patient at randomization. Every time that the 7-months supply kit was dispensed to 

the patient and/or legally acceptable representative, the investigator provided detailed instructions 

on how to take the study treatment properly, according to the following schedule: 

- tamoxifen/placebo should be taken once daily. 

Experimental treatment discontinuation 

Patients were asked to maintain the full dose throughout the treatment period. 
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Adverse event were evaluated using the NCI Common Terminology Criteria for Adverse Events 

v4.0 (CTCAE). 

If grade 1 adverse event occurred, the treatment continued. 

In case of grade 2 or higher toxicity the dose was modified according to the potential degree of 

correlation with the experimental treatment as indicated in the following table: 

Toxicity Relationship with experimental treatment (Tamoxifen/placebo) 

Grade Unrelated Unlikely Possible Probable Definite 

1 C C C C C 

2 C C S-R0 S-R1 S-R1 

3 S-R2 S-R2 S-R1 W W 

4 S-R2 S-R1 W W W 

 

C = Continue treatment at full dose. 

S-R0 = discontinuation of treatment until toxicity reaches grade 1 or lower and restart drug at full 

dose. If grade 2 toxicity reappears, treatment has to be discontinued again and, once toxicity reaches 

grade 1, restart drug  at 50% reduced dose of  (1 tablet every 2 days) until the end of the study. 

S-R1 = discontinuation of treatment until toxicity reaches grade 1 or lower, restart drug at 50% 

reduced dose (1 tablet every 2 days) until the end of the study. 

S-R2 = discontinuation of treatment until toxicity reaches grade 1 or lower and restart at 50% 

reduced dose (1 tablet every 2 days) for one month. If  toxicity does not resolve after dose 

reduction, a further 50% dose reduction (1 tablet every 4 days) is required until the end of the study. 

No further dose reductions are not allowed and in case of further toxicity the patient has to be 

discontinued from the study (W). 

W = Permanent experimental treatment discontinuation 
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Concomitant drugs 

The concomitant pharmacological treatments were verified at each visit and reported in the 

appropriate paper form provided by the coordinating center. The prescription of drugs which 

interfere with the metabolism of tamoxifen: like dicumarolic anticoagulants and the following 

cytochrome CYP2D6 inhibitor drugs, paroxetine, fluoxetine, sertraline, fluvoxamine, venlafaxine, 

clomipramine, amitriptyline, cimetidine, fluphenazine, haloperidol, perphenazine, thioridazine  was 

not advised and in any case their use had to be justified and accurately recorded in the specific 

form. 

PHARMACEUTICAL INFORMATION 

Study Agents 

Generic Name: tamoxifen 

Chemical name: (z) -2- [4- (1,2-Dyphenyl-1-butenyl) phenoxy] -N, N-dymethylethanamine citrate 

Classification: non-steroidal estrogenic antagonist 

CAS Registry No: 10540-29-1 

Molecular formula: C26H29NO.C6H8O7 

Molecular mass: 563.65 

Main chemical characteristics: fine white crystalline powder odorless, melting point 144C, slightly 

soluble in water, soluble in methanol, chloroform, acetone, hygroscopic with high relative humidity. 

Agent Distribution 

Doppel Farmaceutici S.r.l. was responsible for the Batch Release of the Investigational  Medicinal 

Product (IMP) according to the Annex 13 of  EU-GMP. The IMP was manufactured and released 

only after regulatory approval (regulatory agency, IRB) of the protocol and study documentations. 

The Coordinating Center provided for free each participating site with investigational treatment 

ready to be given to patients. 
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Formulation 

Tamoxifen tablets: tamoxifen citrate, microcrystalline cellulose, corn starch, povidone, magnesium 

stearate, croscarmellose sodium, hydroxypropyl methyl cellulose, polyethylene glycol 300, titanium 

dioxide. 

Placebo tablets: microcrystalline cellulose, corn starch, povidone, magnesium stearate, 

croscarmellose sodium, hydroxypropyl methyl cellulose, polyethylene glycol 300, titanium dioxide. 

Packaging and Labeling 

Tamoxifen was supplied in bottles of 210 tablets of active compound. The preparation wasvisually 

identical to that of the placebo. 

The treatment was assigned by the Clinical Research Coordination Office in Oncology of the 

Galliera Hospital. The assignment was double-blind, placebo controlled. 

The information on all the label of the experimental drug (tamoxifen or placebo) were: "Study 

TAM-01 - Period of 6 months: - To be used only for experimental studies - Code number - Batch 

number - Re-test date - Address and emergency telephone number - Formula (tamoxifen 5mg or 

placebo) - Dosage (1 tablet / day oral use) - Warnings (Keep out of reach of children) ". 

A portion of the label was removable and applied on a special form in order to ensure further 

control over the correct allocation of the drug. 

TRIAL ASSESSMENTS 

Instrumental Assessments 

A basal bilateral mammogram was mandatory for patient inclusion in the study. Bilateral mammary 

ultrasound was recommended if the mammogram was dense. At the baseline visit, and for the 

duration of the study, the Investigator might decide whether to perform transvaginal ultrasound, 

which was recommended in case of symptoms. 
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Centralized Laboratory Exams 

In a subgroup of subjects blood samples have been taken for the analysis of circulating biomarkers 

at the baseline visit, at the 12-month visit and the 36-month visit or at the end of the experimental 

treatment for any reason. Whole blood samples have been collected for determinations of genetic 

polymorphisms at the baseline visit and at the end of the experimental treatment. Measurements of 

circulating levels of IGF-I, IGFBP3, SHBG will be performed, and on some SNPs of cytochrome 

P450 genes involved in the metabolism of tamoxifen CYP2D6 (* 4, * 2, * 5, 6 * and * 7) and 

CYP2C19. Tissue analysis will also be conducted centrally: evaluation of hormone receptors 

(estrogen and progesterone) and Her-2, of the proliferative index Ki-67 antigen. The cases 

considered 2+ for Her-2 (moderate complete membrane immunoreactivity) will be submitted to 

FISH for confirmation. Tumor tissue microarray and mutation profile by next generation 

sequencing is also being planned pending additional funding.  

For this purpose a centralized blood sample storage and circulating biomarkers analysis laboratory 

have been set up at the Research Laboratory Section of the Division of Cancer Prevention and 

Genetics at the European Institute of Oncology. All blood samples have been primarily processed at 

the recruiting sites in order to be shipped to EIO.  

The Division of Cancer Prevention and Genetics at the European Institute of Oncology is also 

responsible for the centralized genetic polymorphism analysis. The Division has a special section 

dedicated to clinical cancer genetics, providing also genetic counseling and testing for individual 

subjects and families. Whole blood samples collected at the recruiting sites have been shipped at the 

Division and centrally processed. 
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TRIAL PROCEDURES 

Baseline visit 

During the baseline visit the mammography and the transvaginal ultrasound were evaluated, if 

performed, and the first samples for the biomarkers and for the pharmacogenetics were collected. 

Once the eligibility of the patient was verified she was randomized and the blinded treatment 

administered. The following data were collected: date of birth, age at menarche, n. children, age at 

first child, menopausal status, last menstruation, age at menopause, first and second degree 

familiarity for breast carcinoma and for ovarian cancer, use of hormone therapy, use of alcohol and 

smoking, previous or current illnesses, weight, height, pubic and umbilical circumference. An 

objective examination was performed, and the patients were explained the admitted concomitant 

drugs. 

The following data on intraepithelial neoplasia were collected: 

Date of  surgery, intervention site, type of surgery, sentinel lymph node biopsy, number of previous 

operations / biopsies / needle aspiration for benign breast condition. Pathological data: histological 

diagnosis, histotype, presence of comedo, presence of necrosis, stage pT, pN, number of lymph 

nodes removed, type of neoplasia, multicentric neoplasia, size of the major nodule. Location. 

Biological markers: estrogen receptors, progesterone receptors, HER2 / neu, KI-67 labeling index. 

The vasomotor symptoms and breast cancer prevention trial symptom scale
1
 as well as the number 

and intensity of hot flashes
2 

 were collected using self administered ad hoc questionnaires. 

Evaluations at 6, 12, 18, 24, 30, 36 month visits 

A medical interview, a clinic visit and an assessment of possible symptoms and any serious adverse 

events were repeated every 6 months ( 1 month). An annual breast visit was mandatory, the 6th, 

18th and 30th month visits might be performed by clinical or nursing research staff trained under 

the responsibility of the Investigator. 
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The mammogram had to be repeated every 12 months to evaluate the effect of treatment. In case of 

evidence of breast density an ultrasound was recommended. 

A gynecological examination and transvaginal ultrasound was performed if indicated and repeated 

in case of gynecological symptoms, such as bleeding. 

Withdrawals for circulating biomarkers were performed only at 12 and 36 month visits or at the end 

of treatment in case of early termination for other reason.  

At each visit the symptom questionnaires were administered to the patient, treatment compliance 

was verified by pill count and the pill diary completed by the patients, patient also received 6 

months (+1) supply kit of drug/placebo. 

The following data were collected: date of visit, weight, pubic and umbilical circumference, 

objective examination assessment, transvaginal ultrasound (performed yes / no, execution date, 

altered yes / no, endometrial rhyme thickness); mammography (performed yes / no, execution date, 

altered yes / no); radiotherapy (performed yes / no, start / end date, total dose- only at 6 months 

visit); treatment compliance (number of tablets consigned/returned, date of); concomitant therapies; 

evaluation of adverse events had to be reported in the relevant section of the CRF. 

Follow-up plan 

At the end of the 3 years experimental treatment period the patients has been followed with an 

annual visit or a telephone contact for at least two more years. During the visit / phone call any 

symptoms related to the use of the drug and / or a possible onset of any medical event was 

collected. 

Mammography 

Incident cases (diagnosis <12 months): mammography were performed before entry into the study. 

If the patient was randomized within 6 months after surgery and had performed mammograms 

before surgery, the assessment had not to be repeated for her inclusion in the study. 
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Prevalent cases (diagnosis> 12 months, <60 months): mammography had to be performed before 

entry into the study if the previous mammogram was performed after 1 year. 

Each center had to provide the Coordinating Centre with both the pre-intervention mammography 

and the basal one if required. 

Follow-up mammography: the control mammograms were performed every 12 months starting 

from the basal mammogram accordingly the following technical indications  

- digital bilateral or analog digitalized mammography, 

- recording on hard CD media in DICOM format patient's personal data anonymization. 

The collection of images was managed by the Coordinating Center. A detailed technical guide was 

provided to the enrollment centers for the collection and shipment of the images. 

 

Off-agent criteria 

Patients may stop taking study treatment for the following reasons:  

 Disease recurrence 

 Adverse event or serious adverse event 

 Non-compliance 

 Physician decision 

Patients continued to be followed, if possible, for safety reasons and in order to collect endpoint 

data according to the schedule of events.. 

The end of treatment data and the reason for the end of treatment were reported in eCRF. 

 

Off-study criteria 

Each patient had the right to withdraw from the trial at any time. In addition, patients may go ‘off-

study’ for the following reasons:  
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 The protocol intervention and any protocol-required follow-up period is completed. 

 Voluntary withdraw of the consent. 

 Death. 

 Determination of ineligibility (including screen failure). 

 Lost to follow-up. 

 

Study Termination 

The Sponsor (E.O. Ospedali Galliera) reserves the right to terminate the study at any site and at any 

time during the study for reasonable medical or administrative reasons. Reasons for study 

termination may include, but are not limited to, the following: 

 Insufficient enrolment. 

 Safety concerns. 

 Investigator non-compliance with the protocol, GCP, or regulatory requirements. 

 Drug supply or manufacturing issue. 

 A request to discontinue the study by the local regulatory authorities. 

Any premature discontinuation will be appropriately documented according to local requirements 

(e.g. IRB, regulatory authorities, etc.). 
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STUDY PROCEDURES FLOW-CHART  

 

Procedures 

 
Baseline 

Every 6 

months 

( 1 month) 

 

Every 12 

months 

( 1 month) 

Drop Out 
Follow-up 

(annual ) 

Informed consent X     

Eligibility X     

Medical history X     

Hot flashes and BCPT 

symptoms 

X X X X  

Concomitant therapies X X  X X 

Randomization X     

Drug administration X X    

Clinical examination X   X(1) X X (X) 

Breast examination X  X X (X) 

Mammography   X(2)     X(2)    (X)(2) (X) 

Transvaginal ultrasounds   X(3)   X(3)    (X)(3)    (X)(3) (X) 

Blood biomarkers   X(4)   X  X  

Blood safety tests X  X   X X 

Medical notes  (X)   (X)  (X)  (X) X 

Symptoms / Adverse reactions    X
(5)   X X  X X 

 

X = mandatory; (X) = optional, at the discretion of the investigator  

 

(1) Visits to 6, 18, 30 months may also be performed by trained research nursing staff or clinical researchers coordinated by a study 

physician 

(2)   In the case of a dense mammogram, breast ultrasound is recommended 

(3)   Transvaginal ultrasound is at the discretion of the physician and will be repeated in case of unexpected bleeding 

(4)   Blood sampling for the drug concentration and biomarkers will be performed at the baseline visit, 12 months, 36 months, in case 

of early exit from the study for any reason or at the end of the treatment after three years; Whole blood samples for determinations of 

genetic polymorphisms (genomic DNA) at baseline visit, at the end of treatment (for any reason) and at the end of the study after two 

years of follow-up 

(5)   Any pre-existing symptoms should be reported in CRF 
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STATISTICAL ANALYSIS PLAN 

Sample size 

According to literature data
3,4

, we expect in the placebo group an annual rate incidence of invasive 

breast cancer and in situ breast ductal carcinoma of about 20/1000. In order to guarantee a power of 

80% to detect a 50% reduction (HR = 0.50) of the incidence of breast cancer+DCIS in patients 

treated with tamoxifen, considering an one-sided alpha level equal to 5% and a drop-out of 10%, a 

total of 55 events must be observed. With a treatment allocation ratio of 1:1, a 5-year enrollment 

period and a minimum follow-up period of 2 years, we estimate to recruit 1400 patients in order to 

observe, at the end of the follow up, the 55 events required. This corresponds to an annual 

recruitment rate of about 465 women, monthly equal to about 40 women. 

The sample size calculation was made with the assumption of a uniform enrollment, in the absence 

of "time-lag" effect of tamoxifen and hypothesizing a persistence of its effect after the suspension 

of its administration. 

Study population 

For the planned statistical analyses, depending on the type of outcome, the following populations 

will be used:  

 Efficacy: Intention-To-Treat (ITT) population: This population includes all randomized 

patients. All subjects will be included in the treatment group to which they were assigned at the 

time of randomization, regardless of compliance and the type of treatment actually received. Any 

randomized subjects mistakenly two or more times will be excluded from the analysis. All women 

will be followed until the end of the study, even in case of treatment discontinuation.  

 Safety: This population includes all randomized patients who received at least one dose of 

the drug. The treatment group will be defined on the basis of the treatment effectively assumed. 
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Comparison of characteristics at the time of randomization (“baseline”). 

Demographics, clinical and biological characteristics of patients will be described and compared on 

the basis of their treatment allocation.  

Analysis of efficacy 

The primary endpoint variable will be the incidence of breast cancer or DCIS (ductal carcinoma in 

situ). 

The main analysis on efficacy will be based on the ITT population. The estimate of the effect will 

be expressed in terms of hazard ratio, HR (hazard in the placebo group / hazard in the tamoxifen 

group) and the relative 95% confidence interval. The estimate will be calculated using the semi-

parametric Cox proportional hazard (PH) model. The cumulative incidence curves of invasive 

breast cancer and DCIS using the Kaplan Meier technique will be estimated, log-rank test will be 

used to test differences between arms and the cumulative probability of developing cancer at 3 

years from randomization will be reported, with 95% confidence intervals in order to permit the 

comparison with risk estimates from literature data. 

Subgroup analyses 

Main per protocol subgroup analyses will be the following: incident versus prevalent cases, patients 

with DIN versus LIN, ER+ve versus unknown ER receptor status. A post-hoc comparison of 

LCIS+ADH versus DCIS although not specifically planned will be tested as well. 

Prior to proceed with the subgroup analyses, we will use the semi-parametric Cox PH model to 

study the interaction effect between treatment and each stratification factor. Only in case of a 

statistically significant interaction term (defined as a p-value ≤ 10%, two-tailed test) it will be 

possible to estimate the effect (HR) in each stratum identified by the stratification factor. 

All subgroup analyzes will be performed on the ITT population. 
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