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Abstract
Purpose High-risk lesions (HRLs) of the breast are an indication for chemoprevention, yet uptake is low, largely due to con-
cerns about side effects. In 2019, low-dose (5 mg) tamoxifen was demonstrated to reduce breast cancer risk with improved 
tolerance. We describe chemoprevention uptake in an academic clinic before and after the introduction of low-dose tamoxifen.
Methods Females age ≥ 35 with HRLs who established care from April 2017 through January 2020 and eligible for chemo-
prevention were included. Rates of chemoprevention initiation before and after the introduction of low-dose tamoxifen (pre-
2019 vs. post-2019) were compared with chi-squared tests. Logistic regression identified demographic and clinical factors 
associated with chemoprevention initiation. Kaplan–Meier methods determined the rates of discontinuation.
Results Among 660 eligible females with HRLs, 22.7% initiated chemoprevention. Median time from first visit to chemo-
prevention initiation was 54 days (interquartile range (IQR): 0–209); 31.0% (46/150) started chemoprevention > 6 months 
after their initial visit. Chemoprevention uptake was not significantly different pre-2019 vs. post-2019 (21.2% vs. 26.3%, 
p = 0.16); however, post-2019, low-dose tamoxifen became the most popular option (41.5%, 34/82). On multivariable analy-
ses, age and breast cancer family history were significantly associated with chemoprevention initiation. Discontinuation 
rates at 1 year were lowest for low-dose tamoxifen (6.7%) vs. tamoxifen 20 mg (15.0%), raloxifene (20.4%), or an aromatase 
inhibitor (20.0%).
Conclusion In this modern cohort, 22.7% of females with HRLs initiated chemoprevention with 31.0% initiating chemo-
prevention > 6 months after their first visit. Low-dose tamoxifen is now the most popular choice for chemoprevention, with 
low discontinuation rates at 1 year.

Keywords Chemoprevention · Low-dose tamoxifen · High-risk lesions · Lobular carcinoma in situ (LCIS) · Atypical ductal 
hyperplasia (ADH) · Atypical lobular hyperplasia (ALH)

Introduction

Women with high-risk lesions (HRLs) of the breast have 
an increased lifetime risk of developing breast cancer 
and are candidates for chemoprevention to modulate risk. 
HRLs include atypical ductal hyperplasia (ADH), atypi-
cal lobular hyperplasia (ALH), and lobular carcinoma 
in situ (LCIS). These HRLs are most often identified on 
biopsies in women undergoing mammographic screen-
ing. Data from randomized chemoprevention trials have 
demonstrated that 5 years of therapy will reduce the risk 
of invasive breast cancer by at least 50% among women 
with HRLs [1–6]. Four endocrine therapies (tamoxifen, 
raloxifene, exemestane, and anastrozole) are approved for 
breast cancer chemoprevention as they reduce the risk of 
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estrogen-receptor-positive breast cancer [7], which is the 
type of breast cancer women with HRL are most likely 
to develop. The American Society of Clinical Oncology 
(ASCO) Clinical Practice Guidelines recommend consid-
ering these therapies for women with an increased risk of 
breast cancer [7].

Tamoxifen was the first FDA-approved medication for 
chemoprevention and introduced in 1998. Multiple retro-
spective studies [8–12] demonstrate that < 10% of women 
who are deemed to be at high-risk initiate chemopreven-
tion and among those who start, only a fraction complete 
5 years of recommended therapy. The most commonly 
cited reason for not taking tamoxifen is fear of side effects, 
especially endometrial cancer, blood clots, and menopau-
sal symptoms [8, 13, 14]. One approach to address low 
rates of initiation is to identify and support patients at 
higher risk of breast cancer in a specialized clinic [15]. 
In prior work, this approach has demonstrated improved 
rates of chemoprevention uptake (24–37%), although high 
discontinuation rates remain a challenge [16, 17].

Chemoprevention strategies with fewer side effects and 
risks could also improve uptake and adherence. Data sup-
porting a role for low-dose tamoxifen (5 mg compared 
to the standard dose of 20 mg) were presented at the San 
Antonio Breast Cancer Symposium in December 2018 and 
published shortly thereafter [6]. In a randomized clinical 
trial, which included patients with ADH, LCIS, and ductal 
carcinoma in  situ (DCIS), low-dose tamoxifen offered 
similar efficacy for risk reduction after 3 years of therapy 
with a more favorable side effect profile than 20 mg of 
tamoxifen. After reviewing these data, our clinicians at 
Dana-Farber/Brigham and Women’s Cancer Center (DF/
BWCC) began to offer this option to patients with HRL 
in January 2019.

Here, we sought to determine whether the introduction 
of low-dose tamoxifen in the DF/BWCC specialized breast 
cancer prevention clinic, known as the Breast Cancer Per-
sonalized Risk Assessment, Education and Prevention 
(B-PREP) program, was associated with higher rates of 
chemoprevention uptake overall and to identify the pro-
portion of women choosing low-dose tamoxifen over other 
chemoprevention options. We also examined factors asso-
ciated with chemoprevention uptake and discontinuation 
in our setting.

Methods

Study description

The study was approved by the Brigham and Women’s 
Hospital Institutional Review Board as a low-risk study 
and approved with waiver of consent. Women aged ≥ 35 

with HRLs who were evaluated in the DF/BWCC B-PREP 
program from April 19, 2017 through January 1, 2020, 
and eligible for oral chemoprevention were identified from 
a prospectively maintained database. To minimize con-
founding factors in our cohort, women currently taking 
chemoprevention and those who had completed chemo-
prevention therapy prior to April 2017 were excluded. 
Patients with HRLs enrolled in specific intervention trials 
were also excluded and this included women who were 
participating in a trial examining the use of topical tamox-
ifen gel as an intervention that may modulate breast cancer 
risk [18].

All patients entering the B-PREP program complete a 
customized electronic intake survey to gather information 
on their demographics, hereditary, reproductive, lifestyle, 
and clinical risk factors for breast cancer. Details on this 
risk survey are included in the Supplemental Methods. 
Chart abstractions were performed for this effort to col-
lect data on chemoprevention initiation, tolerance, and 
discontinuation, as well as any subsequent breast events, 
including benign and malignant diagnoses.

For patients referred to B-PREP for a HRL, the first 
visit involves a discussion of risk and risk-reducing strate-
gies, and subsequently patients who do not initiate chem-
oprevention are seen annually or bi-annually, based on 
patient-provider discretion. Patients who choose to initi-
ate chemoprevention are contacted within 2 to 4 weeks to 
assess whether they have started chemoprevention and to 
discuss whether they have experienced any side effects. 
Patients who start chemoprevention will typically return 
for an assessment within 4 to 6 months of starting therapy. 
Tamoxifen 20 mg, raloxifene, or an aromatase inhibitor 
(AI) was offered prior to January 2019, with low-dose 
tamoxifen introduced as an additional option after January 
2019 for appropriate patients, yet the clinical discussion 
included the fact that low-dose tamoxifen was not sup-
ported by robust large-scale randomized control trial data.

Follow-up was defined as last clinical contact, up to 
June 12, 2021 (this included both clinic visits and requests 
for a prescription renewal for a chemoprevention therapy). 
Patients were categorized into pre-2019 and post-2019 
groups (using January 1, 2019, as a cutoff) to evaluate 
the chemoprevention initiation rates, based on the date 
of their initial visit. We examined chemoprevention regi-
mens prescribed pre- vs. post-2019 by using each patient’s 
chemoprevention initiation date, and in the cases of those 
who discontinued therapy early, we collected all applica-
ble reasons for discontinuation from the medical record.
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Statistical analyses

Descriptive statistics summarized chemoprevention uptake 
over time as proportions at 3 and 6 months after their first 
B-PREP visit, and as medians and interquartile range (IQR). 
Rates of uptake were compared among patients whose ini-
tial visit was pre-2019 vs. post-2019, overall and stratified 
by menopausal status, using chi-squared tests and logistic 
regression.

We used univariable logistic regression to assess the 
association between patients’ baseline characteristics and 
initiation of any chemoprevention regimen. Variables with 
a p-value < 0.1 on univariable analysis were included in a 
multivariable logistic regression model.

We used Kaplan–Meier methods to evaluate the chemo-
prevention discontinuation rates, and the log rank test to 
compare discontinuation rates by regimen one year after ini-
tiation. Patients who tried multiple regimens were excluded 
from this analysis.

Finally, descriptive statistics were used to examine the 
reasons for discontinuation and outcomes as development 
of in situ or invasive breast cancer over the study period.

Results

Analytic cohort and chemoprevention initiation

From April 2017 to January 2020, 795 patients with HRLs 
were evaluated in the B-PREP clinic and completed the 
risk assessment survey. We excluded 8 patients enrolled on 
intervention trials, 17 patients who were aged < 35 and 110 
patients who had already received or were receiving chemo-
prevention at their first B-PREP encounter (Fig. 1).

Among the 660 patients in the analytic cohort, 462 
patients had their initial B-PREP visit between April 2017 
and December 31, 2018, and 198 patients had their ini-
tial visit after January 1, 2019. The majority were White 
(81.5%) and postmenopausal (72.3%). 520 patients (78.8%) 
had atypical hyperplasia (ADH, ALH, or both) and 140 
(21.2%) had LCIS with or without atypical hyperplasia. Dur-
ing the study period, 150 (22.7%) patients initiated chemo-
prevention. Median follow-up was 24 months (IQR 10–31) 
in the pre-2019 cohort and 10 months (IQR 1–15) in the 
post-2019 cohort. Median time from initial B-PREP visit 
to chemoprevention initiation was 54 days (IQR 0–209). 
55.3% of patients (83/150) initiated chemoprevention 
within 3 months of their initial visit, 14.0% (21/150) in 3 to 
6 months, and 30.7% (46/150) did not initiate chemopreven-
tion until > 6 months from the initial visit (Fig. 2).

Rates of chemoprevention uptake 
after the introduction of low‑dose tamoxifen

The rate of chemoprevention uptake did not significantly 
differ based on whether patients had their first B-PREP visit 
pre- vs. post-2019. For women seen for their initial visit pre-
2019, chemoprevention uptake was 21.2% (98/462) as com-
pared to 26.3% (52/198) for those who established care post-
2019 (p = 0.16). In premenopausal women, chemoprevention 
uptake was not significantly different in the pre- and post-
2019 cohorts (25.4%, 30/118 vs. 30.8%, 20/65, p = 0.44). 
In postmenopausal women, chemoprevention was also not 
statistically different pre- and post-2019 (19.8%, 68/344 vs. 
24.1%, 32/133, p = 0.30).

When we examined chemoprevention regimens based on 
the actual initiation date of therapy, the regimens initiated 
pre-2019 differed compared to those initiated post-2019 
(p < 0.001, Fig. 3). Among patients who initiated chemo-
prevention pre-2019, the most commonly prescribed regi-
men was tamoxifen 20 mg in premenopausal women (100%, 
18/18) and raloxifene in postmenopausal women (48.0%, 
24/50, Supplemental Table 1). Among patients who initiated 
chemoprevention post-2019, low-dose tamoxifen was used in 
65.6% (21/32) of premenopausal patients and 26.0% (13/50) 
of postmenopausal patients.

Factors associated with chemoprevention initiation

By age category, women aged 41–50 had the highest rate of 
chemoprevention uptake (30.1%, 53/176) than other age cat-
egories: aged 35–40 (10.5%, 2/19), 51–60 (25.7%, 70/272), 
61–70 (14.2%, 20/141), and aged > 70 (9.6%, 5/52, Table 1). 
Older women (aged 61–70 and aged > 70) were less likely to 
initiate chemoprevention compared to women aged 51–60 
and this finding was statistically significant on univariable 
analyses, p = 0.008 and p = 0.02, respectively. In univariable 
analyses, age category (p < 0.001) and a family history of 
breast cancer (p = 0.04) were significantly associated with 
chemoprevention initiation (Table 1). Black or African 
American women were less likely than White women to ini-
tiate chemoprevention, and this was a borderline association 
(p = 0.08). Postmenopausal women were also less likely than 
pre- or perimenopausal women to begin chemoprevention 
(p = 0.08). Current and former smokers had a lower odds 
of chemoprevention than non-smokers and smoking sta-
tus showed borderline associations on univariable analysis 
(p = 0.07, Table 1).

In the multivariable model, only age and family history 
of breast cancer remained significantly associated with 
chemoprevention uptake. Notably, the association between 
menopausal status and chemoprevention uptake was attenu-
ated in this model. Women aged 61–70 years (odds ratio 
(OR) 0.5, 95% confidence interval (CI) 0.3–0.8, p = 0.007) 
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or aged > 70 years (OR 0.3, 95% CI 0.1–0.8, p = 0.01) were 
less likely to initiate chemoprevention compared to the refer-
ence age category of 51–60 years. Women aged ≤ 40 years 
were less likely to initiate chemoprevention, but this was not 
statistically significant (OR 0.4, 95% CI 0.1–1.9, p = 0.24). 
Chemoprevention use was lower in Black or African Ameri-
can women compared to White women (OR 0.3, 95% CI 
0.1–1.2, p = 0.08) although this did not reach statistical 
significance. Odds of chemoprevention uptake were also 
nonsignificantly lower among smokers (OR 0.15, 95% CI 
0.02–1.1, p = 0.07).

Rates of chemoprevention discontinuation 
by therapy

Among the 150 patients who initiated chemoprevention in 
B-PREP, median follow-up from chemoprevention initia-
tion was 15 months (IQR 8–24). 17 (11.2%) patients were 
excluded from the analysis of discontinuation due to loss of 
follow-up (n = 8) or because they tried multiple chemopre-
vention therapies (n = 9). Discontinuation rates among the 
remaining 133 patients were calculated (Table 2 and Sup-
plemental Fig. 1). At 1 year, 20.0% (95% CI 3.1–79.6%) of 
patients who had started an AI, 20.4% (95% CI 10.7–36.8%) 

Fig. 1  Study flow diagram
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who had started raloxifene, and 15.0% (95% CI 7.4–29.0%) 
who had started tamoxifen 20 mg had discontinued ther-
apy, compared to 6.7% (95% CI 1.7–24.1%) of women who 
started low-dose tamoxifen (p = 0.55, Table 2).

Among the 9 patients who changed chemoprevention 
regimens during the follow-up period, 7 were initially on 
tamoxifen 20 mg and 2 were on raloxifene. All 7 patients on 
tamoxifen 20 mg changed to low-dose tamoxifen and one 
ultimately discontinued therapy. One of the 2 patients on 
raloxifene changed to tamoxifen 20 mg and one changed to 
low-dose tamoxifen; the patient who tried low-dose tamox-
ifen ultimately discontinued therapy due to side effects. In 
summary, 6 of 9 patients who started a standard chemopre-
vention regimen changed to low-dose tamoxifen and have 
continued this therapy. An additional patient changed to 
tamoxifen 20 mg and has continued treatment.

Reasons for discontinuation

Overall, 32 patients (21.3%) discontinued their first chem-
oprevention regimen and 23 did not try a new chemopre-
vention regimen. Among the 9 patients who discontinued 
tamoxifen 20 mg, reasons for cessation included vasomotor 
symptoms (2), abnormal liver function tests (2), skin dry-
ness (1), vaginal dryness (1), mood changes (1), insomnia 
(1), “decided to stop” (1), Crohn’s flare (1), and hirsutism 
(1). Among 3 patients who discontinued low-dose tamox-
ifen, 2 reported vasomotor symptoms and one reported “bet-
ter off tamoxifen” as reasons for discontinuation. For the 
one female who stopped AI therapy, vasomotor symptoms 

were the reason for discontinuation. Among 10 patients who 
stopped raloxifene, reasons for discontinuation included 
vasomotor (6), thrombus (1), small intestinal bacterial over-
growth (1), “did not tolerate, unspecified” (1) and a diagno-
sis of pancreatic cancer (1).

Outcomes

Overall, 10/660 (1.7%) patients developed in situ (n = 3) or 
invasive (n = 7) breast cancer during a median follow-up of 
15.2 m (IQR 6.0–27.1 m); an additional 1 patient developed 
an angiosarcoma of the breast and was censored at this time. 
The 3-year rate of breast cancer development was 3.9% (95% 
CI 1.7–8.7%). Among those who developed breast cancer, 
8 had never initiated chemoprevention (6 invasive, 2 DCIS) 
and 2 had taken chemoprevention only briefly (5 months 
and < 2 weeks) and were not taking chemoprevention at the 
time of their cancer diagnosis.

Discussion

In a cohort of women with HRLs evaluated in our special-
ized high-risk breast clinic who were eligible for chemo-
prevention, 22.7% (150/660) initiated a chemoprevention 
regimen. Chemoprevention uptake after the introduction 
of low-dose tamoxifen was ~ 20% higher (pre-2019: 21.2% 
vs post-2019: 26.3%), but this difference did not reach 
statistical significance in our study. After low-dose tamox-
ifen became available for chemoprevention, low-dose 

Fig. 2  Distribution of time from 
initial B-PREP visit to chemo-
prevention initiation
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tamoxifen was the most commonly prescribed option 
with 65.6% of premenopausal and 26.0% of postmeno-
pausal women selecting this therapy. To the best of our 
knowledge, this is the first report on the uptake of low-
dose tamoxifen in real-world patients with HRLs. These 
findings suggests that low-dose option may have facilitated 
chemoprevention initiation in a small group of women who 
otherwise would not have initiated chemoprevention at all.

In women at high-risk for breast cancer, chemopreven-
tion reduces the risk of hormone receptor-positive breast 
cancer by ~ 50%. Despite excellent clinical trial data [1–6] 

and national guidelines encouraging chemoprevention 
among women with an increased risk of breast cancer [19, 
20], uptake has been low [21]. Two meta-analyses reported 
low uptake of chemoprevention in non-trial settings: 5.8% 
in one (after excluding an outlying study [12]) and 8.7% in 
a second meta-analysis [11]. Academic centers that offer 
high-risk breast cancer clinics may improve upon the low 
chemoprevention rates. For example, both our DFCI/BWCC 
high-risk program experience and a single-institution study 
from Memorial Sloan Kettering Cancer Center demonstrated 
chemoprevention uptake greater than 20% compared to 

Fig. 3  Chemoprevention regi-
men pre-2019 vs. post-2019 by 
menopausal status
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Table 1  Baseline characteristics 
and univariable and 
multivariable logistic regression 
analyses evaluating factors 
associated with initiation of 
chemoprevention

Characteristic Total (n) Chemoprevention 
initiated,
n (column %)

Univariable analysis Multivariable analysis

No
n = 510

Yes
n = 150

OR (95% CI) p-value OR (95% CI) p-value

Age  < 0.001
 35–40 19 17 (3) 2 (1) 0.3 (0.1–1.5) 0.16 0.4 (0.1–1.9) 0.24
 41–50 176 123 (24) 53 (36) 1.2 (0.8–1.9) 0.31 1.4 (0.7–2.9) 0.32
 51–60 272 202 (40) 70 (47) Ref – Ref –
 61–70 141 121 (24) 20 (13) 0.5 (0.3–0.8) 0.008 0.5 (0.3–0.8) 0.008
 > 70 52 47 (9) 5 (3) 0.3 (0.1–0.8) 0.02 0.3 (0.1–0.8) 0.01

Race 0.08
 White 538 412 (81) 126 (84) Ref – Ref –
 Black/African American 26 24 (5) 2 (1) 0.3 (0.1–1.2) 0.08 0.3 (0.1–1.2) 0.08
 Other 81 59 (12) 22 (15) 1.2 (0.7–2.1) 0.46 1.2 (0.7–2.1) 0.47
 Unknown 15 15 (3) 0 (0) No events – No events –

Hispanic ethnicity 0.61
 No 580 445 (87) 135 (90) Ref –
 Yes 57 42 (8) 15 (10) 1.2 (0.6–2.2) 0.61
 Unknown 23 23 (5) 0 (0) No events –

Ashkenazi Jewish 0.15
 No 538 410 (80) 128 (85) Ref –
 Yes 62 48 (9) 14 (9) 0.9 (0.5–1.7) 0.83
 Unknown 60 52 (10) 8 (5) 0.5 (0.2–1.0) 0.07

Menopausal status at first visit 0.09
 Pre/Peri 183 133 (26) 50 (33) Ref – Ref –
 Post 477 377 (74) 100 (67) 0.7 (0.5–1.0) 0.08 1.2 (0.6–2.5) 0.56

Alcohol use 0.71
 Never/rarely 356 278 (55) 78 (52) Ref –
 1–4 drinks/week 173 130 (25) 43 (28) 1.2 (0.8–1.8) 0.45
 5–9 drinks/week 94 75 (15) 19 (13) 0.9 (0.5–1.6) 0.72
 > 10 drinks/week 14 9 (2) 5 (3) 2.0 (0.6–6.1) 0.23
 Unknown 23 18 (4) 5 (3) 1.0 (0.4–2.8) 0.99

BMI 0.34
 Under/Normal (< 25) 247 188 (37) 59 (39) Ref –
 Overweight (25–29.9) 220 165 (32) 55 (37) 1.1 (0.7–1.6) 0.78
 Obese (> 30.0) 187 151 (30) 36 (24) 0.8 (0.5–1.2) 0.25
 Unknown 6 6 (1) 0 (0) No events –

Smoking 0.07
 Never 431 324 (64) 107 (71) Ref – Ref
 Former 185 147 (29) 38 (25) 0.8 (0.5–1.2) 0.25 0.9 (0.6–1.4) 0.67
 Current 20 19 (4) 1 (1) 0.2 (0.0–1.2) 0.08 0.1 (0.0–1.1) 0.07
 Unknown 24 20 (4) 4 (3) 0.6 (0.2–1.8) 0.37 1.3 (0.4–4.3) 0.72

Breast density on mammogram 0.28
 1 or 2 208 166 (32) 42 (28) Ref –
 3 or 4 391 294 (58) 97 (65) 1.3 (0.9–2.0) 0.20
 Unknown 61 51 (10) 11 (7) 0.9 (0.4–1.8) 0.71

Family history of breast cancer 0.04
 No 286 232 (45) 54 (36) Ref – Ref
 Yes 374 278 (55) 96 (64) 1.5 (1.0–2.2) 0.04 1.6 (1.1–2.3) 0.03

Genetic risk (defined as BRCAPRO or Myriad score > 5%) 0.74
 No 560 434 (85) 126 (84) Ref –



424 Breast Cancer Research and Treatment (2022) 193:417–427

1 3

average uptake of < 10% [16]. In the MSKCC study, 41.8% 
had LCIS and 50.3% had ADH or ALH, and these charac-
teristics were statistically associated with chemoprevention 
use compared to patients without a HRL diagnosis.

In this context, the B-PREP clinic was designed to pro-
vide personalized care for women at high-risk of develop-
ing breast cancer with a focus on women with HRLs. In 
B-PREP, most patients did not initiate chemoprevention at 
their first visit, but among those who did initiate chemopre-
vention, most did so within 55 days. In fact, 30.7% of those 
who initiated chemoprevention began > 6 months after their 
first visit to B-PREP. This may demonstrate that ongoing 
discussions and education about chemoprevention among 
women with HRLs can increase uptake and longer follow-up 
of this cohort may demonstrate higher chemoprevention use. 
We hope to investigate this observation in future by inves-
tigating whether the number of visits to B-PREP influences 
chemoprevention uptake.

One notable aspect of our study is that we investigated 
patient characteristics that may be predictors of chemo-
prevention initiation in this HRL cohort. Among 11 estab-
lished breast cancer risk factors, only age and a family his-
tory of breast cancer were predictive of chemoprevention 
uptake in the multivariable model. In a similar study from 
New York [16], women with confirmed genetic mutations 
(including ATM, BRCA1, BRCA2, CDH1, CHEK2, MSH2/
MLH1, TP53, and MUTYH) were more likely to initiate 

chemoprevention. We did not examine this factor specifi-
cally in our cohort since patients who have undergone 
germline genetic testing and who have been identified as 
having a pathogenic variant in a hereditary cancer gene 
are not followed in B-PREP. Among patients who have 
not undergone germline genetic testing, we did examine 
estimated genetic risk defined as BRCAPRO or Myriad 
score > 5% as a proxy for hereditary cancer syndrome, 
and this was not significant on univariable analyses to be 
associated with chemoprevention uptake. These findings 
compared to prior work may represent that patients with 
a confirmed germline pathogenic variant in a cancer gene 
have a greater awareness of their cancer risk than patients 
who may be at risk for a cancer gene and await cancer 
genetic testing.

Age was predictive of chemoprevention uptake, with 
women aged 41–60 more likely to initiate chemoprevention 
compared to women aged > 61 or aged < 40. Overall, uptake 
among women ages ≤ 50 was higher than in prior work [16, 
22]. In our study, 28.2% (55/195) of women aged ≤ 50 ini-
tiated chemoprevention compared to 10.1% (37/337) at a 
single institute in New York and 10.6% (136/1279) in the 
United Kingdom. Our higher uptake may be due to the 
B-PREP model and how providers counsel patients with 
HRLs on chemoprevention as there was not an increase in 
overall uptake among premenopausal women after the intro-
duction of low-dose tamoxifen in January 2019. There are 
ongoing efforts exploring how certain clinical interventions 
like decision aids may enhance chemoprevention among 
women who are high-risk for developing breast cancer 
(NCT03069742) [23].

Although not statistically significant, our findings show 
that White women were more likely to initiate chemopreven-
tion (23.4%) compared to Black women (7.7%). Disparities 
in breast cancer prevention, screening, and care between 
Black and White women are well established in the literature 
[24–28]. We plan to explore barriers to chemoprevention 
in this population and design interventions so that we may 

P-values are in bold represent association between baseline characteristic and initiation of chemopreven-
tion for the univarable analysis. (this is distinct from p-values representing OR for a given row)
BMI body mass index; CI confidence interval; OR odds ratio; LCIS lobular carcinoma in situ

Table 1  (continued) Characteristic Total (n) Chemoprevention 
initiated,
n (column %)

Univariable analysis Multivariable analysis

No
n = 510

Yes
n = 150

OR (95% CI) p-value OR (95% CI) p-value

 Yes 100 76 (15) 24 (16) 1.1 (0.7–1.8) 0.74
HRL type 0.17
 Atypical hyperplasia 520 408 (80) 112 (75) Ref –
 LCIS 140 102 (20) 38 (25) 1.4 (0.9–2.1) 0.16

Table 2  Rates of chemoprevention discontinuation by regimen at 
1 year among patients who tried a single regimen

CI confidence interval

1 year

Rate (%) 95% CI (%)

Tamoxifen 20 mg 15.0 7.4–29.0
Tamoxifen 5 mg 6.7 1.7–24.1
Raloxifene 20.4 10.7–36.8
Aromatase Inhibitor 20.0 3.1–79.6
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better counsel women of color about their breast cancer risk 
and engage them in risk-reducing strategies.

This manuscript is the first to report on the uptake of 
low-dose tamoxifen in the real world. Our study demon-
strates that low-dose tamoxifen is a widely accepted option 
for chemoprevention among patients in the B-PREP clinic. 
Among premenopausal women, 65.6% elected tamoxifen 
5  mg/day after January 2019. Among postmenopausal 
women, low-dose tamoxifen also became a popular choice. 
Due to the limited follow-up, we cannot make conclusions 
on whether low-dose tamoxifen will remain a popular option 
in future. Our clinical use and counseling around low-dose 
tamoxifen have evolved since we introduced it into our prac-
tice, as recent data suggest that postmenopausal women 
or women with low estradiol levels (< 15.8 pg/mL) may 
derive the most benefit [29], and therefore in premenopau-
sal women who start and tolerate low-dose tamoxifen, we 
are gradually titrating the dose up to 20 mg as a potential 
strategy to overcome any intolerable side effects that occur 
with starting 20 mg of tamoxifen upfront. Additionally, we 
counsel our patients with HRLs and increased breast density 
that low-dose tamoxifen may reduce their mammographic 
density which could aid in early detection and reduce the 
excess risk associated with high mammographic density 
[30].

When low-dose tamoxifen was introduced into our clinic 
in 2019, there was significant media coverage both locally 
and nationally about this therapy. This momentum continued 
from January 2019 to May 2019 when ASCO Clinical Prac-
tice Guidelines updated their recommendations to support 
low-dose tamoxifen as an option for chemoprevention [7]. 
In September 2019, the United States Preventative Services 
Task Force updated their 2013 guidelines [31] and advocated 
for clinicians to consider chemoprevention among women 
high-risk of breast cancer. Increased awareness of low-dose 
tamoxifen due to media coverage and guideline changes 
regarding this option may have influenced patients’ willing-
ness to try a chemoprevention therapy.

Notably, our findings showed discontinuation rates at 
1  year were lower among women who began low-dose 
tamoxifen (6.7%) compared to tamoxifen 20 mg (15.0%), 
AI (20.0%), or raloxifene (20.4%). Although this finding 
was not statistically significant, possibly due to small sam-
ple sizes, this trend suggests that low-dose tamoxifen may 
be more tolerable than other chemoprevention agents (ralox-
ifene and AI) and the 20 mg tamoxifen dosing. Conclusions 
about discontinuation rates beyond 1 year are limited since 
sample sizes were small and confidence intervals were wide; 
we hope in future to report on this endpoint with longer 
follow-up and a larger cohort. Additionally, low-dose tamox-
ifen seems to be a good option if a patient does not tolerate 
their first chemoprevention as 66% of patients who discon-
tinued a standard chemoprevention were able to start and 

tolerate low-dose tamoxifen. With longer follow-up, we hope 
to further explore discontinuation trends and to investigate if 
duration of chemoprevention changes with the introduction 
of low-dose tamoxifen from 5 to 3 years.

Limitations of this study include that the results may not 
be generalizable to other settings since B-PREP is a special-
ized clinic at an academic center. However, aspects of the 
B-PREP program can likely be replicated in other centers 
to optimize high-risk breast cancer care. Our assessment 
of low-dose tamoxifen uptake pre- and post-2019 was per-
formed considering date of first visit in the B-PREP clinic 
and by date of chemoprevention uptake, and we presumed 
that all providers in B-PREP began to offer low-dose tamox-
ifen starting in January 2019. However, it is possible that not 
all patients in the post-2019 cohort were offered low-dose 
tamoxifen since some providers may have been slower to 
incorporate the low-dose tamoxifen option into their clinical 
practice, and we did not explore chemoprevention uptake by 
provider. We do know that eight of the patients among 462 
who established care in B-PREP pre-2019 started low-dose 
tamoxifen post-2019, and therefore, our estimates of uptake 
in the low-dose tamoxifen era may be underestimates. Our 
findings are also limited by the available data on chemo-
prevention uptake, adherence, and discontinuation in the 
electronic medical record and missing data due to a lack 
of provider documentation, which may have influenced our 
multivariate analyses. Long-term follow-up on adherence 
and discontinuation of chemoprevention is also limited and 
may have influenced the findings, especially as this effort 
overlapped with the COVID-19 pandemic.

Conclusion

Our findings demonstrate that the introduction of low-dose 
tamoxifen in 2019 influenced patterns of care for women 
with HRLs in our program. Although low-dose tamoxifen 
did not increase overall chemoprevention uptake to a statisti-
cally significant level, low-dose tamoxifen quickly became 
the most popular option among premenopausal women and 
a preferred option among postmenopausal women compared 
to tamoxifen 20 mg. Patients with HRLs who decline chem-
oprevention after an initial discussion may reconsider and 
initiate chemoprevention at a later date if offered low-dose 
tamoxifen as an option. In our experience, low-dose tamox-
ifen has a favorable side effect profile and lower discontinu-
ation rate compared to other chemoprevention regimens. We 
hope these findings describing the use of low-dose tamox-
ifen in the real world may prompt future studies to better 
characterize the long-term benefits of low-dose tamoxifen 
in premenopausal and postmenopausal females who are at 
high-risk of developing breast cancer.
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