Supplement 1

Statistical methods
The incidence rates of invasive breast cancer (BCI) for the Dayton study are reported as an unadjusted, un-weighted value of newly diagnosed cases. The Dayton BCI was calculated as described by equation (1), where N is the number of breast cancer cases observed in the Dayton study, and yi the person-time observed for age group i (see age group in table 1). Person-year is the period from the first implant date until the following observed event in the 'at risk' population: date of cancer registration, date of death, 240 days after the last pellet insert, or the set date of March 2023, whichever occurred first. Unlike pills and topical therapy, 240 days was chosen considering that subcutaneous implants are long acting (sustained release) and the incidence of breast cancer was reported for predetermined time frame of 240-days post implantation or 2.5 times the average length of clinical efficacy of 96 days [1,2] The person-years (p-y) were calculated by dividing person-days by 365.25. The incidence of breast cancer was calculated per 100,000 p-y so that our results could be compared to age matched SEER breast cancer incidence rates and historical studies.

(1) 

The standard deviation of the observed Dayton incidence rate was calculated assuming the number of cancers follows a Poisson distribution so that, N is the number of breast cancer cases and Yi the person-time observed for age group i (Equation 2). 


(2) 

The observed breast cancer incidence rates for the Dayton study patients were compared to the expected (adjusted) SEER breast cancer incidence rates calculated from the age composition of Dayton study patients and the published SEER age-grouped breast cancer incidence rates (Table 1) [3]. The delay-adjusted breast cancer incidence rates were collected using the SEER*StatApplication software (v. 9.0 30.0) (www.seer.cancer.gov/seerstat). The ‘expected incidence’ (Equation 3) is a weighted sum of the SEER incidence rates (si) with the weights corresponding to the proportion (pi ) of the Dayton study patients’ person-years (p-y) in each of the SEER age groups per sum of person-year of all age groups. 

(3) 

The variance of the expected incidence rate (SEER) was estimated using weighted sum of the estimates of SEER incidence SDs (table 1) and the corresponding proportion (pi ) of the Dayton study patients’ person-years (p-y) in each of the SEER age groups (Equation 4)

(4) 

Confidence intervals of the Dayton incidence rates based on the whole sample were computed from the Poisson assumption using the R function for the Poisson exact test based on procedures in [4], Chapter 6. Tests of the null hypothesis that Dayton and expected SEER rates were the same were carried out with the same procedure. The significance level of 0.05 was established for all inferential statistics. 

A comparison of body mass index (BMI) between eligible patients with cancer diagnosis and patients without cancer. The Shapiro-Wilk normality test was applied, followed by Wilcoxon rank sum test. All statistics were performed in RStudio version 1.4 [5].

Table 1. Breast cancer incidence rates (BCI) per 100,000 person-year and standard deviation (SD) as reported by SEER. Database name:  Incidence - SEER Research Limited-Field Data with Delay-Adjustment, 22 Registries, Malignant Only, Nov 2022 Sub (2000-2020) - Linked To County Attributes - Time Dependent (1990-2021) Income/Rurality, 1969-2021 Counties

	Incidence - SEER Research Limited-Field Data with Delay-Adjustment Nov 2022 Sub (2000-2020) 

	
	BCI
	SD

	Ages 15-19
	0.163
	0.066

	Ages 20-24
	1.559
	0.131

	Ages 25-29
	9.265
	0.291

	Ages 30-34
	27.919
	0.915

	Ages 35-39
	61.554
	1.443

	Ages 40-44
	126.865
	3.122

	Ages 45-49
	195.414
	4.511

	Ages 50-54
	231.735
	7.195

	Ages 55-59
	269.096
	6.493

	Ages 60-64
	346.127
	9.462

	Ages 65-69
	432.721
	10.364

	Ages 70-74
	467.814
	14.110

	Ages 75-79
	466.629
	9.784

	Ages 80-84
	428.639
	11.151

	Ages 85+
	343.785
	11.887
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Patients follow up
As previously reported in our 5-year interim analysis [1]
‘A custom web-based application using Microsoft Active Server Pages with a MySQL database backend system was developed to prospectively follow and track patients. Date and dose of the first T implant insertion and each subsequent insertion along with patient identifiers were entered. The computer program continuously tracks the number of person-days for patient and calculates a running sum (cumulative total) across the group. The system was programmed to identify women who had not returned for therapy within a pre-set time frame of 240 days, 2.5 times the average interval of insertion/duration of clinical efficacy of 96 days.  Weekly ‘follow-up’ phone calls were made by designated research personnel. Any participant not seen for 240 days was contacted and breast cancer status was documented.  All patients no longer receiving therapy, agreed to contact the office in the future for any subsequent diagnosis of breast cancer.’
Approaching study years 5, 7, 9, and 10, additional phone calls were made to patients no longer on T therapy to document breast cancer status. 
All abnormal mammograms were followed until biopsy results were available or subsequent imaging demonstrated a Breast Imaging Reporting and Data System assessment of category 1 (negative) or category 2 (benign, non-cancerous). Any self-reported palpable masses were evaluated by clinical breast exam and office ultrasound (RG) followed by radiographic evaluation and biopsy if indicated. All breast cancers were verified by obtaining pathology reports from core biopsies and definitive surgical procedures.

