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Abstract

Background—Chemoprevention is an option for women who are at increased risk of breast
cancer (five year risk =1.7%). It is uncertain, however, how often women accept and complete five
years of therapy and whether clinical or demographic factors predict completion.

Methods—Medical records were abstracted for 219 women whose five year risk of breast cancer
was = 1.7% and who were offered chemoprevention while attending a high risk breast clinic at the
Moffitt Cancer Center. We examined the likelihood of accepting chemoprevention and completing
five years of therapy, and potential clinical and demographic predictors of these outcomes, using
multivariable logistic regression and survival analysis models.

Results—There were 118/219 women (54.4%) who accepted a recommendation for
chemoprevention and began therapy. The likelihood of accepting chemoprevention was associated
with lifetime breast cancer risk and was higher for women with specific high risk conditions
(lobular carcinoma in situ and atypical ductal hyperplasia). Women with osteoporosis and those
that consumed alcohol were also more likely to accept medication. There were 58/118 (49.2%)
women who stopped medication at least temporarily after starting therapy. Based on survival
curves, an estimated 60% of women who begin chemoprevention will complete five years of
therapy.

Conclusions—A substantial percentage of women at increased risk of breast cancer will decline
chemoprevention and among those that accept therapy, approximately 40% will not be able to
complete five years of therapy because of side effects.
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Introduction

It is estimated that 235,000 women will be diagnosed with breast cancer in 2014.1 Several
medications have been shown to reduce the incidence of breast cancer, including the
selective estrogen receptor modulators (SERM) tamoxifen,2 3 and raloxifene,® 4 and more
recently, aromatase inhibitors including exemestane® and anastrozole.®

The use of medications to reduce breast cancer incidence (chemoprevention) has been
recommended for women at increased risk of breast cancer’: 8 and are generally taken over a
five year time period. It is estimated that more than 10 million women are eligible for
chemoprevention.® Despite these recommendations, acceptance of chemoprevention among
women has been limited.10

Previous studies that have examined uptake and adherence to chemoprevention have had
important limitations. Many studies have assessed women’s likelihood of accepting
chemoprevention when posed as a theoretical decision, rather than their actual acceptance in
real clinical settings.11: 12 In addition, most studies have not assessed rates of
chemoprevention adherence among women who begin therapy.13

To address these limitations, we examined acceptance and adherence to chemoprevention
among women attending a high risk breast clinic within an NCI Comprehensive Cancer
Center. We hypothesized that acceptance and adherence to chemoprevention would be
related to the woman’s individual risk of breast cancer, as estimated by the Gail Model, or
by SEER population estimates (for women with lobular carcinoma in situ).

Material and Methods

The H. Lee Moffitt Cancer Center Breast Surveillance Clinic provides care to women at
increased risk of breast cancer because of family history (excluding those with known
deleterious mutations in BRCA or other risk conferring genes) or a risk-conferring condition
demonstrated by biopsy (e.g. lobular carcinoma in situ, atypical ductal hyperplasia, atypical
lobular hyperplasia). The clinic provides comprehensive risk assessment, counseling on risk
reduction options, and ongoing screening systematically to all women who attend the clinic.
Recommendations for chemoprevention are made on the patient’s initial visit to the breast
surveillance clinic. For patients that elect to begin chemoprevention, prescriptions are
provided by the breast surveillance clinic and are not managed by referring physicians or
primary care providers.

For most women, breast cancer risk was estimated using the Gail model, providing 5-year
and lifetime risk estimates.24 The Gail model has been validated in several settings® but
may underestimate breast cancer risk in women with atypical hyperplasial® and women with
family history of breast cancer in second degree relatives.}” For women with LCIS (for
whom the Gail model has not been validated), 5-year and lifetime breast cancer risks were
estimated using SEER population estimates.1® Women were generally followed every six
months (regardless of whether chemoprevention is being used) with imaging modalities
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selected based on the woman’s level of risk. Most women (94%) were referred to the clinic
from other providers within the Moffitt Cancer Center.

In March 2011, the patient scheduling database was used to identify all patients seen in the
breast surveillance clinic during the interval 12/1/2006 through 03/14/2011. The scheduling
system identified 387 women that had been seen at least one time during that interval. From
this group we identified 260 women that had sufficiently elevated risk to consider
chemoprevention (5-year Gail Model risk =1.7%, or lobular carcinoma in situ). There were
41 women excluded (Figure 1) because of either 1) a contraindication to medication (n=18)
or 2) no evidence in the medical record that chemoprevention had been recommended
(n=23). The remaining 219 women who were offered chemoprevention constituted the study
sample of interest.

The dates of initial appointment for this group ranged from 4/26/04 to 3/9/2011 and the
dates of last recorded visit in the medical record ranged from 1/2/2008 to 11/08/2012.
Women had on average 5.8 (SD 3.5) visits in the clinic and the average length of follow up
for the cohort was 33.3 months (SD 21.2).

Medical records of this patient cohort were abstracted by two trained and experienced
research abstractors. Data abstracted included breast cancer risk factors (age, age at
menarche, age at first live birth, family history of breast cancer in first degree relatives, prior
biopsies, alcohol use, body mass index (BMI), exercise habits, mammographic density), five
year and lifetime risk of breast cancer, menopausal status, and use of chemoprevention
(tamoxifen, raloxifene). We also assessed selected comorbid illnesses that could potentially
influence recommendations and acceptance of tamoxifen or raloxifene because of concerns
for thrombotic complications (hypertension, diabetes, cardiovascular disease) or because of
potential secondary benefits (osteoporosis). Sample sizes were large enough to examine
HTN (n=74) and Diabetes (n=14) individually but sample size was too small to examine
heart disease individually (n=3).

Adherence to chemoprevention was assessed solely by documentation in the medical record
(e.g. clinic notes indicating patient was taking chemoprevention, medication reconciliation
by nurse indicating chemoprevention, prescriptions provided to patient for
chemoprevention). We did not verify adherence in other ways (pill counts, assessing
pharmacy records, etc.). We examined whether women discontinued chemoprevention
prematurely (i.e. prior to five years of therapy) either temporarily (clinic records indicate
chemoprevention was restarted at some point during follow up) or permanently
(chemoprevention was not restarted during follow up period).

We examined the relationship between accepting the offer to begin chemoprevention and
patient characteristics using the Wilcoxon Rank Sum Test for continuous variables (used
because of skewed, non-normal data) and the Chi-Square test using exact method for
categorical variables. We examined candidate clinical predictors of chemoprevention
acceptance with multivariable logistic regression and used a backwards elimination
algorithm (significance level to stay, alpha=0.05) to select the final multivariable model.
Variables that are unrelated to outcomes in bivariate analysis may in fact be important

Breast. Author manuscript; available in PMC 2016 February 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Roetzheim et al.

Results

Page 4

independent outcome predictors in multivariable analysis because of confounding. For this
reason all clinical variables were eligible for inclusion in the initial multivariable logistic
model. Because of the small sample size we did not explore interaction terms in logistic
models.

For women who began chemoprevention, we examined the length of time women were able
to remain on therapy (up to a maximum of five years) using the Kaplan-Meier method. The
starting point for the survival analysis was defined as the point that medical records
indicated the patient had initiated chemoprevention. Patients who later switched from one
drug to the other (switching from tamoxifen to raloxifene for example) were considered
adherent to therapy in the survival analysis. We examined predictors of discontinuing
therapy prematurely using the Cox proportional hazards models. Patients who were still on
chemoprevention at last follow up and those who completed treatment were treated as
censored observations for the analysis. All p-values are two-tailed.

Our sampling strategy may have introduced bias by sampling persons having an office visit
during a specified time period (12/1/06 through 3/14/11). It is possible that patients
originally seen before this time interval would be more likely to be sampled if they accepted
an offer for chemoprevention or if they were more likely to remain on therapy. To examine
this possibility we compared the proportion of women accepting an offer for
chemoprevention and the proportion of women who stopped chemoprevention for women
who were first seen before 12/01/06 (n=29) and those who were first seen after this date
(n=190). As a sensitivity analysis, we also examined these outcomes including and
excluding persons whose first visit occurred before 12/1/06.

This study was approved by the U. of South Florida Institutional Review Board which
waived informed consent for the subjects in this study.

The average age was 56.0 years (range 37 — 94); the patient cohort was primarily white and
non-Hispanic (Table 1). Most women had a history of a prior breast biopsy demonstrating a
high risk lesion, most commonly atypical hyperplasia. Other potential risk factors for breast
cancer (e.g. family history, mammographic breast density) were also common. Women in
the sample were at substantially elevated breast cancer risk with an average five year risk of
4.0% (range 1.0% — 18.2%), and average lifetime risk of 22.9% (range 2.4% — 59.6%).

There were 219 women eligible to receive chemoprevention and for whom the medical
record documented a recommendation for therapy. There were 118 women (54.4%) who
accepted this recommendation and began therapy and 101 women (45.6%) who declined. Of
the 118 women beginning chemoprevention, 73 women (61.9%) took only tamoxifen, 34
women (28.8%) took only raloxifene, and 11 women (9.3%) took some combination of the
two drugs. There was no difference in the average age (accepted therapy 54.2 years vs.
declined therapy 55.0 years, p=0.46), estimated five year risk (accepted therapy 4.0% vs.
declined therapy 3.9%, p=0.81) or lifetime risk of breast cancer (accepted therapy 23.7% vs.
declined therapy 22.0%, p=0.48), BMI (accepted therapy 26.9 vs. declined therapy 27.1,
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p=0.51) or number of prior breast biopsies (accepted therapy 1.6 vs. declined therapy 1.7,
p=0.75) among those who accepted therapy and those who declined.

With the exception of having been diagnosed with lobular carcinoma in situ, other
demographic and clinical characteristics were not associated with accepting medication in
bivariate analysis (Table 2). Neither combined comorbidity, nor specific comorbid
conditions (i.e. hypertension or diabetes) were related to medication acceptance. In
multivariable logistic analysis, five patient characteristics were independently associated
with greater odds of accepting chemoprevention (Table 3). The likelihood of accepting
chemoprevention was associated with lifetime breast cancer risk, with the odds of accepting
medication increasing four percent for each one percent increase in lifetime risk. Breast
conditions identified by biopsy also impacted medication acceptance with women diagnosed
with lobular carcinoma in situ having more than seven times greater odds of accepting
medication and women having atypical ductal hyperplasia having more than twice the odds
of accepting medication. A history of alcohol consumption or osteoporosis also increased
the odds of accepting medication.

There were 58/118 (49.2%) women who stopped medication at least temporarily after
starting therapy. The most common reasons for discontinuing therapy were; hot flashes
(27/58 women, 46.6%), vaginal bleeding or change in periods (12/58 women, 20.7%),
vaginal dryness (9/58 women, 15.5%), fear of potential side effects (7/58 women, 12.1%),
changes in mood (6/58 women, 10.3%) and musculoskeletal pains (6/58 women, 10.3%).
There was only one occurrence of uterine cancer (a post-menopausal woman taking
tamoxifen) and no episodes of deep venous thrombosis, pulmonary embolus, or stroke. For
37 women who discontinued therapy, some intervention strategy was attempted, most often
temporarily stopping the drug (29/37 women), switching to a different chemopreventive
agent (9/37 women), or adding an additional medication to treat hot flashes or vaginal
dryness (9/37 women). Women who attempted some strategy to deal with side effects were
less likely to prematurely discontinue therapy (19/37 women, 51.4% vs. 17/20 women
85.0%, p=0.005).

Among the 118 women who began therapy, data was available for 109 women regarding the
total length of time they remained on therapy. Twenty women completed five years of
therapy, 34 women discontinued therapy before completing five years, and the remaining 55
women were still on therapy at last follow up. For those women who permanently
discontinued therapy, more than half did so in the first year (21/34 61.8%) and more than
three quarters did so within the first two years (29/34, 85.3%).

The probability of remaining on therapy for the recommended duration of 60 months is
shown in Figure 2. Based on the survival probability curve, 60% of women (95% CI 47% —
70%) who began therapy would be expected to complete the recommended five years of
therapy. In a Cox multivariable proportional hazards model, the only clinical/demographic
characteristic that predicted higher rates of discontinuation was family history of breast
cancer (adjusted hazard rate 3.2, 95% CI 1.07 — 9.61, p=0.04). Rates of discontinuing
medication were not higher for tamoxifen compared to raloxifene (hazard rate 1.2, 95% CI
0.5-2.8, p=0.66).
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There were 54 women that had at least one breast biopsy during their follow-up and 8
women were diagnosed with breast cancer (2 women DCIS, 2 women invasive lobular
carcinoma, 4 women invasive ductal carcinoma). Among women having used
chemoprevention, 2/118 (1.7%) were diagnosed with breast cancer while 6/142 (4.2%) of
women not on chemoprevention were diagnosed with breast cancer (p=0.24). Use of
chemoprevention had no impact on the likelihood of women undergoing biopsy
(chemoprevention used: 27/118, 22.9% women with biopsies, chemoprevention not used:
27/142, 19.0% women with biopsies, p=0.44).

There was no difference between persons whose first visit was before 12/1/06 and those
whose first visit was after this date in the likelihood of accepting an offer to begin
chemoprevention (65.5% vs. 52.1%, p=0.17) or in the likelihood of stopping
chemoprevention once started (44.4% vs. 45.5%, p=0.94). Furthermore, the outcomes of
acceptance and stopping of chemoprevention were not substantively different when women
whose first visit was before 12/1/06 were included in the analysis versus when this group
was excluded (accept offer of chemoprevention 53.9% vs. 52.1%; stopped chemoprevention
once started 45.3% vs. 45.4%).

Conclusions

Among women eligible for chemoprevention, we found that about half began medication
when offered, and an estimated 60 percent were expected to complete five years of
recommended therapy. A meta-analysis of five studies found generally lower acceptance
rates of chemoprevention (14.8% on average).13 A more recent study of high risk women
also found modest acceptance of chemoprevention (10.6%).19

The higher rate of acceptance in our study may have been influenced by its setting within a
high risk breast clinic. In a similar study of high risk patients attending a university breast
clinic, Rahman and colleagues reported that 46% of women were offered tamoxifen and
31% accepted the offer.20 Other studies conducted in similar settings reported that about
50% of women accept an offer to begin tamoxifen.21: 22 Uptake of tamoxifen in the setting
of clinical trials, however, has been lower, ranging from 5-14%.23. 24

Studies of tamoxifen uptake in primary care practice have also reported much lower
acceptance rates (2 — 6%).25 26 Decision making about chemoprevention is complex and
there are numerous barriers to addressing this topic in primary care settings.2’ Although
decision support tools have been advocated to address this, paradoxically interest in
chemoprevention tends to decline as women receive more information about the drugs’
effects.28

We found that acceptance of chemoprevention was related to patients’ overall lifetime breast
cancer risk. Breast cancer risk has been an inconsistent predictor of acceptance of
chemoprevention in other studies.13 We also found that acceptance of chemoprevention was
more likely for women with a prior history of osteoporosis. For post-menopausal women,
tamoxifen and raloxifene would be expected to provide additional benefit for osteoporosis
which may have made these medications more attractive.
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Several specific high risk conditions (LCIS, atypical ductal hyperplasia) increased the
likelihood of chemoprevention acceptance independent of the patient’s overall lifetime risk
of breast cancer. Chemoprevention with tamoxifen has shown greater benefit among women
with atypical hyperplasia? and this may have persuaded some women to begin therapy. It is
unclear, however, why a history of LCIS would so strongly impact treatment decisions,
above and beyond its impact on estimated lifetime risk of breast cancer. Even controlling for
the estimated lifetime risk of breast cancer, women with LCIS had seven times greater odds
of accepting therapy compared to other high risk women. Although all women were
informed of their estimated lifetime risk of breast cancer, it is possible that the perception of
risk was higher for women with LCIS. Including the term “carcinoma” in the nomenclature
of LCIS may contribute to the perception of risk. Acceptance of medication has been more
strongly tied to perceived risk of breast cancer than to actual risk.13: 29. 30

Once started, a substantial number of women stopped chemoprevention due to perceived
side effects. Most women who discontinue medication did so within the first year. We
estimate that about 60% of women are able to complete the full five years of recommended
therapy. In randomized trials of chemoprevention, adherence rates ranged from 72%-80%
for raloxifene and 60%—72% for tamoxifen.3: 32 Studies that examined tamoxifen use as
adjuvant therapy for breast cancer have found that between 31-60% of women discontinue
therapy before five years.33

We did not find any strong clinical predictors of discontinuing medication other than having
a family history of breast cancer, which was an unexpected finding. It is possible that such
women were aware of family member’s experiences with tamoxifen when used to treat
breast cancer and were more vigilant with regard to side effects. Chemoprevention
adherence has been reported to be lower for younger women, those who smoke or use
alcohol, and those with lower education levels.3

Our sample size was too small to draw conclusions about the clinical effectiveness of
chemoprevention in regard to the likelihood of subsequent biopsies or breast cancer
diagnoses. In addition, women who began chemoprevention were at higher risk for breast
cancer than women who chose not to, making the two groups non comparable in regards to
these outcomes.

This study has several limitations that should be considered when interpreting the findings.
First, the study was conducted at a high risk breast clinic within an NCI Comprehensive
Cancer Center and many of the women had high risk conditions identified by biopsy (LCIS,
atypical hyperplasia). In addition, our study may over-estimate rates of chemoprevention
acceptance because of selection bias (women not interested in risk reduction may not have
followed through with referrals). The women in this study, therefore, may have been more
motivated to pursue risk reduction than other populations and settings of care. This study did
not include women taking aromatase inhibitors so we have no information whether
adherence will differ for this class of medications. Our sample did not include women with
known BRCA or other risk conferring gene mutations which limits information on this
group. We relied on self-report of women to assess medication adherence and did not
independently verify these reports. In addition, this study relied solely on data from chart
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abstractions. Finally, with longer follow up it is possible that some premenopausal women
who discontinued therapy with tamoxifen because of side effects may have later taken
raloxifene or an aromatase inhibitor after menopause, causing us to underestimate
chemoprevention acceptance.

In conclusion, we found that about half of women attending a high risk breast clinic began
medication when offered, and an estimated 60 percent were expected to complete the
recommended five years of therapy. Our findings are in agreement with others pointing out
that chemoprevention is likely to reach only a minority of eligible women at high risk of
breast cancer.3% 3¢ Further research is needed to better understand the barriers preventing
wider use of chemoprevention.
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Patients at High Risk of Breast Cancer
(5 year Gail Model risk = 1.7%, or LCIS)
(N=260)

Patients Excluded (n=41)

. Contraindication to medication (n=18)

®  Medication not recommended (n=23)

Patients Offered Chemoprevention
(n=219)

Patients Refused Chemoprevention (45.6%)
(n=101)

Patients Began C‘hemoprevention (54.4 %)
(n=118)

Medication Status at Follow-up (n=118)

Completed five years therapy (n=20), 17.0%
Still on therapy (n=61), 51.7%

Discontinued therapy before completion (n=37), 31.4%

Figure 1.
Summary of High Risk Breast Cohort and Use of Chemoprevention
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Probability of Remaining on Chemoprevention
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Table 1

Characteristics of Women at High Risk of Breast Cancer
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N=260
Age, mean (years, SD) 56.0 (9.7)
Race/Ethnicity (n, %)
White, non-Hispanic 230 885
Black, non-Hispanic 7 2.7
Hispanic 16 6.2
Other 727
Marital Status(n, %)
Married 189 727
Not married 71 273
Smoking Status (n, %)
Never smoker 183 704
Prior smoker 61 235
Current smoker 16 6.2
Alcohol Use (n, %)
No 152 58.7
Yes 107 413
Regular Exercise(n, %)
No 129 50.2
Yes 128 4938
Health Insurance Status (n, %)
Insured 240 92.3
Uninsured 20 7.7
Comorbid IlIness (n, %)
No 159 612
Yes 101 389
Menopausal Status (n, %)
Premenopausal 80 30.9
Post menopausal 179  69.1
Prior Hysterectomy (n, %)
No 160 615
Yes 100 385
BMI (mean, SD) 27.0 (5.9)
Gail Model Risk (mean, SD)
Five year risk (%) 4.0(2.3)
Lifetime risk (%) 22.9(9.9)
Breast Cancer First Degree Relatives (n, %)
0 143 552
1 91 351
2 or more 25 9.7
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N=260
Prior Biopsies (n, %)
None 23
Lobular carcinoma in situ 26
Atypical ductal hyperplasia 121
Atypical lobular hyperplasia 57
Flat epithelia atypia 24
Other 9
Estrogen Use (n, %)
None 235
Systemic 16
Vaginal 6
Other 3
Mammogr aphic Breast Density (n, %)
Entirely fat 18
Scattered densities 60
Heterogeneously dense 115
Extremely dense 64
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Table 2
Bivariate Analysis of Accepting Chemoprevention
N=219

Accepted Declined

Medication Medication .

n (%) n (%) p-value

Race Ethnicity 0.37
White, non-Hispanic 108 (56.0) 85 (44.0)
Black, non-Hispanic 2 (40.0) 3(60.0)
Hispanic 6 (42.9) 8(57.1)
Other 2(28.6) 5 (71.4)

Marital Status 0.75
Married 29 (51.8) 27 (48.2)
Not married 89 (54.6) 74 (45.4)

Smoking Status 0.68
Never smoker 84 (53.2) 74 (46.8)
Prior smoker 26 (53.1) 23 (46.9)
Current smoker 8 (66.7) 4(33.3)

Alcohol Use 0.10
No 62 (48.8) 65 (51.2)
Yes 56 (60.9) 36 (39.1)

Regular Exercise 0.79
No 56 (54.9) 46 (45.1)
Yes 62 (53.0) 55 (47.0)

Health Insurance Status 0.13
Insured 112 (55.4) 90 (44.6)
Uninsured 6 (35.3) 11 (64.7)

Comorbid IlIness 0.49
No 78 (55.7) 62 (44.3)
Yes 40 (50.6) 39 (49.4)

Menopausal Status 0.78
Premenopausal 42 (55.3) 34 (44.7)
Post menopausal 75 (52.8) 67 (47.2)

Prior Hysterectomy 0.16
No 68 (50.0) 68 (50.0)
Yes 50 (60.2) 33(39.8)

Breast Cancer First Degree Relatives 0.53
0 66 (55.9) 52 (44.1)
1 43 (53.8) 37 (46.3)
2 or more 9 (42.9) 12 (57.1)

Lobular Carcinoma In Situ 0.02
No 99 (50.8) 96 (49.2)
Yes 18 (78.3) 5(21.7)
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N=219

Accepted Declined

Medication Medication .

n (%) n(%) p-value

Atypical Ductal Hyperplasia 0.07
No 56 (48.3) 60 (51.7)
Yes 61 (61.0) 39 (39.0)

Atypical Lobular Hyperplasia 0.26
No 86 (51.8) 80 (48.2)
Yes 31 (60.8) 20 (39.2)

Flat Epithelial Atypia 0.83
No 104 (53.3) 91 (46.7)
Yes 13 (56.5) 10 (43.5)

Systemic Estrogen Use 1.00
No 111 (53.6) 96 (46.4)
Yes 6 (54.5) 5 (45.5)

Mammographic Breast Density 0.09
Entirely fat 7 (50.0) 7 (50.0)
Scattered densities 34 (70.8) 14 (29.2)
Heterogeneously dense 50 (50.0) 50 (50.0)
Extremely dense 27 (49.1) 28 (50.9)

*

p-values were obtained using Chi-Square test using exact method.
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Table 3

Multivariable Logistic Regression Analysis of Accepting Chemoprevention

(N=219)
Predictor Adjusted P-value
Odds Ratio (95% ClI)
Lifetime Breast Cancer Risk 1.04 (1.002 - 1.08) 0.04
Osteoporosis
No 1.00 0.003
Yes 3.43 (1.54 — 7.65)
Lobular Carcinomain Situ
No 1.00 0.02
Yes 7.65 (1.48 — 39.5)
Atypical Ductal Hyperplasia
No 1.00 0.004
Yes 2.76 (1.37 - 5.54)
Alcohol Consumption
None 1.00 0.007
Some use 2.6 (1.30-5.22)
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