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Background: Breast cancer (BC) survivors are at increased risk of second cancers. Obesity is commonly recognized as a risk factor of breast cancer in postmenopausal period and a prognosis factor in breast cancer regardless of menopausal status. Our aim was to study whether overweight breast cancer survivors were at increased risk of Contralateral Breast Cancer (CBC). Methods: Our population was a large cohort of women followed since a first BC without distant spread and/or synchronous CBC. Body Mass Index (BMI) was assessed at diagnosis time. Binary codings of BMI were used to oppose overweight and obese patients to the others. Survival analyses were used including Cox models. Assumed hypothesis of proportional hazards was explored using graphical methods, Schoenfeld residuals and time-dependant covariates. In case of non proportional hazards, survival models were computed over time periods. Results: Over 15,000 patients were included in our study. 3]/1000 person-years and increased during follow-up. A significant time-dependent association between overweight and CBC was observed. After ten years of follow-up, we found a significant increased hazard of CBC among patients with a BMI above 25kg/m²: the adjusted hazard ratio was 1.50[1.21-1.86], p=0.001. Conclusions: After ten years of follow-up, our study found a poorer prognosis among overweight breast cancer survivors regarding CBC events. While benefits from diet habits and weight control may be expected during the long term follow-up, they have yet to be established using randomized clinical trials.

Increased risk of contralateral breast cancers among overweight and obese women: a time-dependent association A. Introduction

Numerous studies and literature reviews support the assumption of a poorer prognosis for overweight and obese women at the time of breast cancer diagnosis [START_REF] Carmichael | Obesity as a risk factor for development and poor prognosis of breast cancer[END_REF][START_REF] Rock | Nutrition and survival after the diagnosis of breast cancer: a revie w of the evidence[END_REF]. Therefore, diet improvement and physical exercise are recommended among breast cancer patients [START_REF] Chlebowski | The Ame rican Cancer Society guide for nutrition and physical activity for cancer survivors: a call to action for clinical investigators[END_REF].

Furthermore, an observational study found a reduction of mortality among women having significant vegetable-fruit intake and physical activity [START_REF] Pierce | Greater survival after breast cancer in physically active wome n with high vegetable -fruit intake regardless of obesity[END_REF]. However, recent clinical trials, testing whether intervention regarding diet habits could improve breast cancer outcomes, had mixed and conflicting results [START_REF] Pierce | Diet and breast cancer prognosis: making sense of the Women's Healthy Eating and Living and Women's Intervention Nutrition Study trials[END_REF]. Nevertheless, in these trials, the follow-up duration was limited to less than ten years. Modification of diet and exercise habits may have an effect on prognosis on a longer term. In addition, prognosis improvement in relation to lifestyle habits may depend on the outcome of interest.

In breast cancer prognosis studies, the main investigated endpoints in published literature are overall survival and disease free survival that includes distant, regional and local relapses.

Contralateral breast cancer (CBC) occurrences have seldom been explored as a specific outcome among women having previously had a first breast cancer. Breast cancer patients are recognized at an increased risk of second primary cancers including CBC, when compared to the general population [START_REF] Chen | Epidemiology of contralateral breast cancer[END_REF][START_REF] Fowble | Second cancers after conservative surgery and radiation for stages I-II breast cancer: identifying a subset of women at increased risk[END_REF]. The cumulative incidence of CBC occurrences has been estimated to be of 4% at 5 years of follow-up [START_REF] Broet | Contralate ral breast cancer: annual incidence and risk parameters[END_REF] and more than 10% after 10 years of followup [START_REF] Fowble | Second cancers after conservative surgery and radiation for stages I-II breast cancer: identifying a subset of women at increased risk[END_REF][START_REF] Gao | Risk of second primary cancer in the contralate ral breast in women treated for early-stage breast cancer: a population-based study[END_REF]. A cumulative hazard of 20% has been reported after a follow-up of 20 years [START_REF] Shahedi | High risk of contralate ral breast carcinoma in women with hereditary/familial non-BRCA1/BRCA2 breast carcinoma[END_REF].

Obesity has been previously associated with an increased risk of CBC [START_REF] Dignam | Obesity, tamoxifen use, and outcomes in wome n with estrogen receptor-positive earlystage breast cancer[END_REF]; however, evidence regarding this association remains sparse. After a first occurrence of breast cancer (BC), a CBC event is usually considered as a second primary cancer [START_REF] Broet | Contralate ral breast cancer: annual incidence and risk parameters[END_REF].

Previously, we analyzed and confirmed the prognosis value of obesity and overweight in women breast cancer [START_REF] Majed | Is obesity an independent prognosis factor in woman breast cancer?[END_REF]. Different end points were explored including CBC occurrences.

The association between body mass index (BMI) and CBC occurrences was not statistically significant; however, descriptive analysis suggested an increase of CBC events among patients with high values of BMI on the long term follow-up.

Whilst breast cancer patients are at increased risk of CBC, obesity represents a reliable breast cancer risk factor in the post-menopausal period [START_REF] Bianchini | Overweight, obesity, and cancer risk[END_REF]. We hypothesized that being overweight at the time of a first breast cancer diagnosis, may represent a risk factor for CBC during the follow-up. We also sought for a long term association assuming a time-dependent relationship. During the follow-up, aging leads to an increase of women with a postmenopausal status. In addition, aging and breast cancer treatment are also known to be associated with weight gain [START_REF] Rock | Factors associated with weight gain in wome n after diagnosis of breast cancer. Women's Healthy Eating and Living Study Group[END_REF][START_REF] Stoll | Perime nopausal weight gain and progression of breast cancer precursors[END_REF][START_REF] Rothman | BMI-related errors in the measure ment of obesity[END_REF].

In presence of an increase of breast cancer survivors [START_REF] Berrino | Survival for eight major cancers and all cance rs combined for European adults diagnosed in 1995-99: results of the EUROCARE-4 study[END_REF], of an increased CBC risk among breast cancer patients [START_REF] Dawson | Evolving perspectives in contralate ral breast cancer[END_REF] and of a worldwide obesity epidemic [START_REF] Prentice | The emerging epide mic of obesity in developing countries[END_REF], we investigated a potential association between BMI and CBC events. Evolution of CBC hazard during the follow-up was assessed. Common explanatory factors of CBC risk were also explored.

B. Material and Methods

a. Material

The Curie Institute is a French Institute of Cancer Research and Treatment. Characteristics of recruited patients for treatment were available in a large and regularly updated data-base.

Thus, we constituted a large cohort of women treated and followed since a first unilateral invasive non metastatic breast cancer. Period of recruitment extended from January 1981 to December 1999. Patients with synchronous CBC, defined by the occurrence of a CBC within the first six months of follow-up, were excluded. The aim of our study was to investigate the risk of metachronous CBC.

Weight and height were assessed at diagnosis time. Hence, patients' BMI was computed and used to define overweight and obesity, according to World health organization recommendations [START_REF] Who | Obesity: preventing and managing the global epide mic. Report of a WHO consultation[END_REF]. Two thresholds were used to define binary codings of BMI. The first coding grouped overweight and obese women using 25 kg/m² as a cut-off. The second coding individualized obese patients using 30 kg/m² as a cut-off. Patients with unavailable data regarding height or weight were excluded. They represented less than 15% of the initial eligible population.

b. Methods

i. Descriptive and univariate analysis

An estimation of CBC incidence, using the actuarial survival method, was performed to assess the evolution of CBC hazard during follow-up [START_REF] Gross | Survival distributions : reliability applications in the biome dical sciences[END_REF]. A Poisson regression was used to test a significant increase of incidence during follow-up. Cumulative hazard rates of CBC, using the Nelson-Aalen estimator, were also computed [START_REF] Therneau | Modeling Survival Data: Extending the Cox Model[END_REF].

Documented risk factors for CBC [START_REF] Chen | Epidemiology of contralateral breast cancer[END_REF][START_REF] Dawson | Evolving perspectives in contralate ral breast cancer[END_REF] such as lobular histology of the first breast cancer, age, family history of BC, method of treatment (chemotherapy, hormonotherapy) were investigated in our population. Association between BMI and the hazard of CBC was explored, using independently the two binary codings of BMI cited above. We computed Kaplan Meier survival curves, log-rank tests and estimation of Hazard Ratios (HR) using a semi-parametric survival model (Cox model) assuming proportional hazards [START_REF] Therneau | Modeling Survival Data: Extending the Cox Model[END_REF].

ii. Testing the non-proportional hazards assumption Different strategies are proposed to verify the proportional hazard hypothesis and to handle a violation of the proportional hazard assumption when a Cox model is used [START_REF] Therneau | Modeling Survival Data: Extending the Cox Model[END_REF]. Grumbsch suggest the use of a test for non-proportionality and to assess the variation over time of a Cox model coefficient using scaled Schoenfeld residuals [START_REF] Therneau | Modeling Survival Data: Extending the Cox Model[END_REF].

A
Consequently, we investigated a possible variation during follow-up of the association between BMI and CBC events using the methods cited above.

iii. Handling an association between BMI and CBC risk in presence of non-proportional hazards

In case of non-proportional hazards, we partitioned the time axis. To this end, we defined time periods using the shape of time-dependent hazards. In each time period, common proportional HR, opposing heavier patients to others, were computed. Proportional hazards assumption was thereafter verified using Schoenfeld residuals' test.

Multivariate adjusted analyses were performed using as covariates classical CBC risk factors.

We also used patients and/or tumor characteristics significantly associated to CBC events in our population.

Since CBC are considered as second primary breast cancers, CBC events were analyzed independently from other breast cancer prognosis events. R-software, including the "survival" package, was used for the data analysis.

C. Results

Characteristics of our population (N=15,166) at the diagnosis time of the first breast cancer are summarized in Table 1. The mean age was 54 years. Proportions of menopausal women without hormonal replacement therapy and non-menopausal patients were similar; menopausal women with hormonal replacement therapy represented 8% of our population.

Patients with a familial history of breast cancer represented 20% of our population. Obese patients, represented 8% and overweight patients represented 22% of our population.

Most breast cancers were discovered after a clinical palpation (in almost 70% of cases).

Ductal breast cancers were the most frequent, in 75% of cases. Half of the tumors had hormone receptors. Stage I and II breast cancers represented 85% of the cases.

Almost two third of patients had conservative surgery. Adjuvant treatments (chemotherapy and/or hormonotherapy) were used in 49% of patients.

The median of follow-up was 10 years and the maximal follow-up was 24 years. Observed number of CBC events during follow-up was 1,370. Annual incidence of CBC was 8.8 [8.3-9.3]/1000 person-years. A significant increase of annual incidence was observed during the follow-up (Figure 1). Among patient characteristics (Table 1), younger age and family history of breast cancer were highly and significantly associated with an increased risk of CBC. Menopausal status without hormone replacement was associated with a decrease of CBC risk. Patients recruited more recently were less at risk of CBC; these patients have had a shorter follow-up.

The number of axillary involved nodes was the only initial tumor characteristic associated with CBC hazard. Patients with involved axillary nodes, after axillary dissection, had a decreased risk of CBC.

Considering treatment strategies, while the use of adjuvant chemotherapy and/or hormonotherapy was associated with a reduction of CBC occurrences, neoadjuvant chemotherapy and higher doses of radiotherapy were associated with an increase of CBC events. Patients who did not benefit from a surgical treatment experienced also more CBC events during the follow-up. However, only the use of adjuvant treatments presented a statistically significant association with CBC hazard. The more important CBC risk reduction was linked to the use of an adjuvant hormonotherapy.

Whilst the association between BMI and CBC hazard was inconclusive over the total period of follow-up (Table 2), a possible violation of non-proportional hazards was considered. Over the total period of follow-up, the association between CBC risk and binary coding of BMI using the 25kg/m² cut-off was close to the signification threshold of 5% in unadjusted analysis and reached signification in adjusted analysis. This result suggested that overweight and obese patients were at increased risk of CBC. Nonetheless, on one hand a modest association was found and on the other hand tests for non-proportionality were highly significant suggesting a violation of the proportional hazards assumption. The binary coding of BMI using the 30kg/m² cut-off was not significantly associated to CBC hazard (over the total period of follow-up) and tests for non-proportional hazards also supported a variation of hazards over time.

We first sought for graphical signs of non-proportionality. In Figure 2, Kaplan-Meier curves highly suggested non proportional hazards regarding the association between BMI and CBC.

Survival curves steadily drifted apart after 10 years of follow-up; before the tenth year of follow-up, the curves were joined. In addition, the test of non-proportional hazards, using Schoenfeld residuals, was highly significant independently of the BMI coding. Graphical results suggested the presence of a significant association between BMI and CBC hazard after 10 years of follow-up. Time-dependent covariates supported a progressive increase of CBC risk among heavier patients during the follow-up, independently of the BMI coding. Figure 3 illustrate results using BMI 25kg/m² cut-off. These results were similar to those using the 30kg/m² cut-off (Results not shown). The consistency of the used time-dependent covariates was supported by insignificant tests regarding non-proportionality using Schoenfeld residuals.

The analysis regarding the nature of non-proportionality (shape of non-proportional hazards in

Figure 3) led us to compute proportional survival models over two periods of time: before and after 10 years of follow-up.

Whilst hazards proportionality was assessed and verified, significant and consistent associations between binary codings of BMI and CBC events were found after ten years of follow-up (Table 4). An increased risk of CBC among overweight and obese patients was highlighted in these analyses. Among overweight and obese patients, adjusted HR reached a value of approximately 1.50.

While at initial follow-up, 60% of patients were over 50 years old, at 10 years of follow-up 90% of our population was assumed to be over 50 years old. The proportion of menopausal women is assumed to have increased importantly. An interaction analysis regarding CBC hazard between BMI and menopausal status at the diagnosis time was thus conducted (Table 3). The association between BMI and CBC hazard was more important among menopausal sub-populations, especially among women with a previous hormonal replacement therapy.

However, on one hand, none of the associations was statistically significant (in explored subpopulations defined according to menopausal status) and on the other hand the interaction term in a global modeling strategy was insignificant. In addition, the test for nonproportionality was found to be consistent in some cases (Table 3). Consequently, interaction analysis between BMI and menopausal status was inconclusive.

D. Discussion

Our survey highlighted a relevant increased risk of CBC during the long term follow-up among obese and overweight patients. We formulated and corroborated this association considering common epidemiologic evidences represented by: an increase of CBC risk during follow-up of breast cancer patients, an increase of breast cancer risk among obese women in post-menopausal period and weight gain in women when aging, especially in menopausal period and after breast cancer treatment [START_REF] Stoll | Perime nopausal weight gain and progression of breast cancer precursors[END_REF][START_REF] Guthrie | Weight gain and the menopause: a 5-year prospective study[END_REF]. Our results were achieved based on one of the largest cohort of women with breast cancer, with a high number of CBC events and an important duration of follow-up.

In spite of the observational setting of our study, our results indicate that overweight and obese patients at the diagnosis time of a first breast cancer have a significant increased risk of 50% of CBC after ten years of follow-up. After a ten-year period of follow-up, almost all patients are assumed to be menopausal and patients initially overweight may have maintained or increased their weight.

Some authors formerly documented a significant association between BMI and the hazard of CBC. Dignam et al. [START_REF] Dignam | Obesity, tamoxifen use, and outcomes in wome n with estrogen receptor-positive earlystage breast cancer[END_REF] asserted that obesity may compromise the long term welfare of breast cancer survivors. An increase of approximately 60% of CBC risk was observed among obese patients when compared to normal BMI and underweight patients. However, the association found in our study is time-dependent. Nonetheless, in some breast cancer studies, several prognosis factors have been identified with a time-dependent effect that decreases during the follow-up [START_REF] Hilsenbeck | Time-dependence of hazard ratios for prognostic factors in primary breast cancer[END_REF][START_REF] Pichon | Prognostic value of steroid receptors after long-term follow-up of 2257 operable breast cancers[END_REF][START_REF] Warwick | Time-de pendent effects on survival in breast carcinoma: results of 20 years of follow-up from the Swedish Two-County Study[END_REF]. On the contrary, we found that CBC hazard is increased during the long term follow-up among overweight and obese patients. Our results can suggest that the benefit of diet habits improvement, physical exercise and weight control may be effective among long term survivors. However, long term improvement of breast cancer prognosis in relation to lifestyle modifications has yet to be demonstrated by clinical trials.

The epidemiological results, found in our study, are in accordance with previously published data [START_REF] Chen | Epidemiology of contralateral breast cancer[END_REF][START_REF] Broet | Contralate ral breast cancer: annual incidence and risk parameters[END_REF][START_REF] Dawson | Evolving perspectives in contralate ral breast cancer[END_REF][START_REF] Claus | The risk of a contralateral breast cancer among women diagnosed with ductal and lobular breast carcinoma in situ: data from the Connecticut Tumor Registry[END_REF]. Annual incidence of CBC increases during the follow-up of breast cancer survivors. Common CBC risk factors were confirmed in our population, apart from tumor lobular histology and hormone receptors [START_REF] Dawson | Evolving perspectives in contralate ral breast cancer[END_REF][START_REF] Claus | The risk of a contralateral breast cancer among women diagnosed with ductal and lobular breast carcinoma in situ: data from the Connecticut Tumor Registry[END_REF][START_REF] Cook | A populationbased study of contralateral breast cance r following a first primary breast cancer (Washington, United States)[END_REF][START_REF] Ji | Risk for contralate ral breast cancers in a population covered by mammography: effects of family history, age at diagnosis and histology[END_REF][START_REF] Kurian | Second primary breast cancer occurre nce according to hormone receptor status[END_REF][START_REF] Kollias | Clinical and histological pre dictors of contralateral breast cancer[END_REF]. When considering BMI as an independent risk factor for CBC, CBC events are expected to increase along with improved breast cancer survival [START_REF] Ji | Risk for contralate ral breast cancers in a population covered by mammography: effects of family history, age at diagnosis and histology[END_REF] and the given worldwide epidemic of overweight and obesity [START_REF] Prentice | The emerging epide mic of obesity in developing countries[END_REF].

Hazard of CBC is increased among overweight and obese patients in a similar degree during the long term follow-up. This result is in accordance with a previous paper that validated 25kg/m² as an optimal BMI cut-off to distinguish women with increased hazard of metastasis recurrence and mortality in breast cancer [START_REF] Majed | Ove rweight, obesity and breast cancer prognosis: optimal body size indicator cut-points[END_REF]. However, breast cancer survivors may have had a weight increase during follow-up (while aging and becoming menopausal): overweight patients at diagnosis time of the first breast cancer may have become obese at 10 years of follow-up.

Some results in our study support the hypothesis of a hormonal mechanisms to explain the association between BMI and CBC hazard [START_REF] Carmichael | Obesity as a risk factor for development and poor prognosis of breast cancer[END_REF]. In the interaction analysis (Table 3), most important associations between CBC and BMI were observed among menopausal patients who had a previous hormonal replacement therapy [START_REF] Verkooijen | The incidence of breast cancer and changes in the use of hormone replacement therapy: a review of the evidence[END_REF]. The association between BMI and CBC hazard was significant over the long term follow-up; this may be linked to an increase of menopausal women and possibly obese patients o ver time. Finally, there was a significant protective effect of adjuvant hormonal therapy.

CBC events were considered in our study as second primary cancers, independently from other outcomes following initial breast cancers. The absence of association between common breast cancer prognosis factors and CBC hazard supports this assumption. Nevertheless, different strategies considering competing risks or multistate modeling approaches have been previously compared for the assessment of CBC hazard. Results did not indicate a better relevance of the above modeling strategies [START_REF] Broet | Contralate ral breast cancer: annual incidence and risk parameters[END_REF].

Despite our large scale population and an important number of CBC events, other multicentre studies are required to confirm our results. Nonetheless, proportional hazards assumption is encouraged to be systematically tested when assessing the association between BMI and CBC. The accordance between the different methods used in our study (to test the proportional hazards assumption) indicates a reliable appraisal of the nature of the link between overweight and CBC hazard during follow-up.

Benefits from improved diet habits and lifestyle may possibly reduce CBC occurrences during the long term follow-up. Albeit, CBC are usually diagnosed as in situ cancers and are often less extended tumors than the first breast cancers [START_REF] De La Rochefordiere | Metachronous contralateral breast cancer as first event of relapse[END_REF].

Our results support the need of assessments during the long term follow-up of diet and lifestyle interventions. Randomized controlled trials are required to establish the usefulness of dietary improvements, weight loss and increase in physical activity in breast cancer prognosis [START_REF] Mctiernan | Weight, Physical Activity, Diet, and Prognosis in Breast and Gynecologic Cance rs[END_REF]. 
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 1 Figure 1: Significant increase of contralateral breast cancers hazard during follow up
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 23 Figure 2 : Kaplan Meier survival curves indicating non-proportional hazards

Table 1 :

 1 Patients' features at diagnosis time, (Unknown: Non Available data, HR: Hazard Ratio)

					Variable p-value in the Survi val
	Variable	Subpopulations	N & (%)	Unadjusted HR for CBC events	model
					<0.0001
		[18-35[	536(3.5)	1.68[1.33-2.12]	
		[35-50[	4996(32.9)	1.05[0.93-1.18]	
	Age in years	[50-65[	6421(42.3)	1.00(Reference)	
		[65-80[	2962(19.5)	0.83[0.70-0.98]	
		≥80	251(1.7)	0.44[0.18-1.06]	
		Pre-menopausal	6830(45)	1.00(Reference)	0.02
	Hormonal status	Post-menopausal	7142(47.1)	0.86[0.77-0.96]	
		Hormone replacement	1194(7.9)	0.83[0.66-1.05]	
	Family history	No	11970(78.9)	1.00(Reference)	<0.0001
	of breast cancer	yes	2981(19.7)	1.46[1.30-1.65]	
		Unknown	215(1.4)	1.02[0.63-1.65]	
	Obesity	BMI<30kg/m²	13970(92.1)	1.00(Reference)	0.42
		BMI≥30kg/m²	1196(7.9)	1.09[0.89-1.34]	

Table 1 (

 1 

				Unadjusted HR for CBC	Variable p-value in the
	Variable	Subpopulations	N & (%)	events	Survival model
		Radiotherapy	2812(18.5)	1.05[0.91-1.21]	
	First Treatment	Lumpectomy Mastectomy	7984(52.6) 2086(13.8)	1.00(Reference) 0.90[0.75-1.08]	0.08
		Chemotherapy	2284(15.1)	1.18[1.01-1.37]	
		None	7886(52)	1.00(Reference)	
	Adjuvant therapy	Chemo & Hormonotherapy	4647(30.6)	0.92[0.81-1.04]	<0.01
		Hormonotherapy alone	2633(17.4)	0.75[0.63-0.88]	
		No Radiotherapy	1306(8.6)	1.00(Reference)	
	Radiotherapy delivered	<=50Grays	719(4.7)	0.95[0.67-1.35]	0.16
	dose	]50-75Grays]	9644(63.6)	1.03[0.83-1.29]	
		>75Grays	1315(8.7)	1.28[0.98-1.68]	

continued): Tumor characteristics at diagnosis time, (Unknown: Non Available data, HR: Hazard Ratio)

Table 1 (

 1 continued): Delivered treatments for the first breast cancer, (Unknown: Non Available data, HR: Hazard Ratio)

	BMI binary							
	codings &					Tests		Tests
	period of follow-			Incidence/1000		signification		signification
	up	N	events	person-years	HR unadjusted	(unadjusted)	HR adjusted	(adjusted)
	Obesity cut-off							
	Period : 0 to 24 years of follow-up					
	BMI < 30kg/m² 13970 1271	8.77[8.29-9.26]	1.00(Reference)		1.00(Reference)	
	BMI ≥ 30kg/m² 1196 99	9.20[7.39-11.02] 1.09[0.89-1.34]	+	1.19[0.97-1.47]	+
	Period : 0 to 10 years of follow-up					
	BMI < 30kg/m² 13970 879	8.03[7.50-8.56]	1.00(Reference)		1.00(Reference)	
	BMI ≥ 30kg/m² 1196 69	7.78[5.94-9.61]	0.98[0.77-1.25]		1.07[0.84-1.38]	
	Period : 10 to 24 years of follow-up				
	BMI < 30kg/m² 6818 392	11.09[09.99-12.19] 1.00(Reference)		1.00(Reference)	
	BMI ≥ 30kg/m² 450	30	15.93[10.23-21.63] 1.46[1.01-2.12]	*	1.60[1.10-2.34]	*
	Overweight cut-off						
	Period : 0 to 24 years of follow-up					

Table 2 :

 2 Survival proportiona l models computed by time periods (partition of follow-up before and after 10 years). Associations between bina ry codings of BMI and CBC events were unadjusted and adjusted using initial delivered treatments, tumor histology and hormona l receptors status, number of axillary invaded nodes, patients' age, family history of breast cancer, menopausal status and period of recruitment. Statistical tests were computed at non adjusted and adjusted steps: p-values regarding the tests of used covariates in survival models are coded as follow: * p<0.05, ** p<0.01, *** p<0.001. p-values regarding the non-proportiona lity tests (using Schoenfeld residuals) are coded as follow: + p<0.05, ++ p<0.01, +++ p<0.001.

	BMI codings	Premenopausal patients	Menopausal patients without hormonal replacement	Menopausal patients with hormonal replacement
	BMI<30kg/m² 1.00(Reference)	1.00(Reference)	1.00(Reference)
	BMI≥30kg/m² 0.90[0.62-1.31]	1.24[0.95-1.61]	1.47[0.64-3.4]
	BMI≥25kg/m² 1.00(Reference)	1.00(Reference)	1.00(Reference)
	BMI≥25kg/m² 1.15[0.96-1.37] +	1.17[0.99-1.38] +	1.27[0.78-2.06]

Table 3 :

 3 Interaction ana lysis between BMI and menopausal status at the diagnosis time regarding CBC events. Hazard ratios with 95% CI, p-values of used BMI codings and test results of non-proportiona lity (using Schoenfeld residuals) are reported as in Table2.