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Aromatase inhibitors (Als) are a first-line therapy for postmenopausal
women diagnosed with estrogen receptor-positive breast cancer.
Because of the estrogen suppression caused by the Als, changes

in bone structure frequently occur, leading to or exacerbating
osteoporosis. Survival rates have increased, and women treated

for breast cancer frequently return to the primary care setting.
Practitioners need to be aware of the enhanced risk of osteoporosis in
this population, how to assess, and know treatment guidelines.
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Sreast cancer, aromatase
INhibitors, and bone health

reast cancer is the most fre-

guent, noncutaneous cancer

diagnosis in women. The life-
time risk of breast cancer in women is
13%, that is, 1 in 8 women will receive
a breast cancer diagnosis during their
lifetime.! The average age of diagno-
sis of breast carcinoma in women is
62 years. The risk of breast cancer in
women continues to increase with
age. Most breast cancers diagnosed
in postmenopausal women are es-
trogen receptor positive (ER+), and
long-term use of aromatase inhibitors
(Als) has become standard treatment.
This therapy blocks conversion of
endogenous androgenic steroids into
estrogen, lowering serum estrogen
levels, and significantly impeding the
growth and spread of ER+ postmeno-
pausal breast cancer. Treatment of
breast cancer with Als in postmeno-
pausal women does carry risks that
must be addressed. Among these
risks is the occurrence of bone loss
at twice the rate that occurs physio-
logically, thus increasing the risk of
fragility fracture.

Loss of bone health places at

peril independence, quality of life,
and survival in women as they age.
Estimates globally are that over 200
million people have osteoporosis
and that 9 million fractures occur
annually.3 Hip fractures are associ-
ated with increased mortality, with
the cumulative mortality after 1 year
ranging between 20% and 40%.%
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Only 33% of older women who have
a hip fracture will be able to return to
independence.3

The focus on maintaining bone
health in women with a history of
breast cancer has received greater
attention in recent years because sur-
vival rates continue to improve, with
69% of all newly diagnosed breast
cancer patients currently living more
than 5 years post treatment." As breast
cancer patients live longer and transi-
tion to routine follow-up provider care,
including with nurse practitioners in
primary care practice, maintaining and
enhancing quality of life while man-
aging and/or preventing long-term
and often treatment-related adverse
effects will become priorities of care.
This article focuses on the assessment
and management of bone health in
women with a history of breast cancer
treated with Als.

Aromatase inhibitors
Treatment decisions in the newly
diagnosed breast cancer population
are based on many factors including
tumor size, lymph node involvement,
comorbidities, and estrogen recep-
tor status. The current guidelines for
the postmenopausal woman diag-
nosed with a small estrogen-positive
breast cancer tumor (< 0.5 cm) and
no lymph node involvement are
surgery followed by 5 years of Al
therapy.> Women with lymph node
involvement usually receive surgery
followed by possible adjuvant che-
motherapy, concluding with Al ther-
apy for 5 years. Women with lymph
node involvement may benefit from
extended Al therapy from 7.5 to 10
years. An alternative for women with
lymph node involvement is to receive
tamoxifen for 2 to 6 years followed by
Al for another 4 to 8 years for a total
of 10 years of endocrine suppression
therapy.

Als are the standard of care for the
management of ER+ postmenopausal
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breast cancer. Of postmenopausal
women diagnosed with breast cancer,
80% are ER+ and are placed on Als.®

Aromatase inhibitors have
been demonstrated as superior to
tamoxifen regarding disease-free
survival and time to recurrence with
disease. Tamoxifen increases the
risk of thromboembolic events and
endometrial cancer.” Furthermore,
the longevity and quality-of-life
benefits of Al therapy are considered
to significantly outweigh Al-related
long-term adversities.®

The fact remains that Als are asso-
ciated with a decrease in bone min-
eral density (BMD) and subsequent
increase in fracture risk. =11 As Als di-
minish sex steroid hormone produc-
tion, there is a resultant increase in
bone remodeling and resorption and
an increased loss of BMD occurs.'%13

Bone health
assessment
Physiologic postmenopausal bone
loss is approximately 1% to 2%
change per year as compared to
women who receive Als, losing an
additional 2% to 3% bone per year.2
Women treated with Als have an
increased risk of fractures over the
5-year treatment period. The risk of
bone fracture begins to decrease over
the next 5 years after treatment is
completed. Given the increased risk
of bone demineralization and fracture
in postmenopausal patients receiving
Al therapy, it is essential to conduct
a thorough bone health assessment
that includes identifying modifiable
risk factors for osteoporosis through-
out all phases of treatment, including
smoking, alcohol use, physical inactiv-
ity, and low body weight. A thorough
assessment also includes BMD mea-
surement and use of a validated risk
factor tool such as the Fracture Risk
Assessment tool (FRAX).

The National Comprehensive
Cancer Network (NCCN) and Amer-
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ican Society of Clinical Oncology
(ASCO) have established guidelines
for assessing bone health in cancer
patients.''> The guidelines assume
that BMD is proportionate to bone
strength and include a baseline BMD
scan and screening every 2 years
after. One retrospective study of over
25,000 women with early-stage breast
cancer found that a baseline BMD
scan for osteoporosis 1 year before
or 6 months after Al therapy started
was associated with a decreased risk
of fractures and a higher likelihood for
receiving antiresorptive therapies.?

Bone densitometry or dual-en-
ergy X-ray absorptiometry (DEXA)
is considered the gold standard for
measuring BMD. DEXA results reveal
the amount the bone density differs
from the mean and is predictive of the
risk of osteoporotic fracture in addi-
tion to clinical indicators. DEXA results
are reported as T scores representing
the number of standard deviations
(SDs) from young adult mean values.
Negative T scores indicate lower BMD,
and positive scores indicate higher
bone density. There is approximately
a 2-fold increase in fracture risk for
every 1 SD decrease in BMD.'®7 The
World Health Organization identifies
the international reference standard
to describe osteoporosis in postmeno-
pausal women as a femoral neck BMD
of 2.5 SD or more below the mean
of a 20- to 29-year-old Caucasian
woman.'8 Osteopenia is described as
aT score at the femoral neck between
-1.0and -2.5. Other sites such as the
lumbar spine or total hip can be used
for diagnosis in clinical practice. A
T score higher than -1.0 indicates
normal bone density (Table).®

BMD is used as a surrogate marker
of bone strength, but the test ac-
counts for only 60% of differences
in bone fragility and it is unable to
depict differences in bone material
composition and structural de-
sign, important attributes of bone
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strength.'%20 Several studies found
large numbers of postmenopausal
women who experienced a fracture
had T scores above -2.5.2'22 The addi-
tion of trabecular bone scores using
data from the DEXA scan to evaluate
the microarchitecture of bone is
promising but is not yet considered
standard of care. Bone mineral den-
sity remains an indirect indicator of
osteoporosis and fracture risk.23 The
addition of a validated risk factor tool
such as the FRAX calculator improves
assessment accuracy of a person’s risk
for a fracture over the BMD alone.2*

FRAX has been validated as a pre-
dictive tool for bone fracture in the
general population but does have
limitations. The predictive accuracy
of FRAX is diminished if information
is entered incorrectly and may under
or overestimate the risk of bone frac-
ture. The tool should be used prior
to any intervention or treatment for
osteoporosis to avoid an overestima-
tion of risk. According to researchers,
FRAX scores may over or underesti-
mate the 10-year probability of frac-
ture, skewing treatment decisions.!”
Investigators also point out that the
data used in FRAX include the pa-
tient’s femoral neck BMD but do not
take the lumbar spine density into
consideration.? Fall history is not
considered when computing the
FRAX score.

There are additional limitations
to the predictive value of FRAX for
postmenopausal women with breast
cancer receiving Al therapy. Specific
cancer treatments commonly used
and known to affect bone health are
not included in FRAX because the
tool was developed for the general
population. Although Al therapy is
not included as a clinical risk factor
in FRAX, the provider may enter yes
for“secondary osteoporosis” when
using the FRAX algorithm.' FRAX
calculator instructions indicate
to enter yes to the secondary
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osteoporosis category if a patient
has a disorder strongly associated
with osteoporosis.?® This may render
a more complete assessment,
but researchers found that when
secondary osteoporosis was added
into the calculation for breast cancer
Al users, FRAX overestimated risk for
future fractures.26

The NCCN task force currently
recommends screening for fracture
risk in all patients with breast cancer
initiating Als by obtaining a clinical
history, DEXA scan, and FRAX calcula-
tion.'#2> A study of early-stage breast
cancer patients who received Al and
had FRAX assessment added to BMD
identified an additional 9% of women
pretreatment and 2% posttreatment
with elevated fracture risk.2”

Although guidelines for screen-
ing bone health in the oncology
population are established, signif-
icant variation in clinical practice
frequently exists. Current research
findings support the integration of
FRAX into clinical assessment of the
higher-risk oncology population and
the proactive management of osteo-
porosis in oncology patients.28 Nurse
practitioners in primary care practice
can implement routine assessment
of all patients on Al therapy to iden-
tify those at increased risk who may
require targeted patient education
and treatment intervention to min-
imize long-term impact on bone
health-related quality of life. Incor-
poration of FRAX has demonstrated
increased identification of fracture
risk in the oncology population. The
FRAX calculator is readily accessible
online and is simple to complete as
an adjunct to BMD, providing an op-
portunity to proactively treat patients
who may have been overlooked with
standardized, routine screening.

Interventions to reduce
bone fracture risk
Patient education is a critical cor-
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Table. Interpretation of

DEXA scans
Diagnosis T score
Normal >-1.0
Osteopenia <-1.0;>-25
Osteoporosis <-25

nerstone for empowering women
with breast cancer to understand
and seek appropriate treatment,
anticipate and negotiate adverse ef-
fects of the cancer and related treat-
ments, and avoid bone fractures. In
one study, researchers found that
the great majority (80%) of women
being treated with Als for post-
menopausal breast cancer wanted
to be proactive to prevent bone loss
but that they had little knowledge
about osteoporosis.2’ The women in
the study knew the importance of
calcium and vitamin D supplemen-
tation, but most did not know the
importance of weight-bearing ex-
ercise and strength training.?° Thus,
initial interventions include educa-
tion with a focus on reducing mod-
ifiable risk factors. Lifestyle changes
that promote bone health include
cessation of cigarette smoking and
reduction or cessation of alcohol
consumption, increasing physical
activity including weight-bearing
activities, and minimizing the risk of
falling.3° Women should participate
in at least 150 minutes of exercise
weekly and in strength training at
least twice weekly. Education to
reduce fall risks is considered vital.
All postmenopausal women should
have an intake of calcium 1,200 mg/
day and vitamin D3 800 to 1,000 U/
day through diet and supplemen-
tation.3 An OH-D3 level can be
obtained as a baseline measurement
of vitamin D status. Higher doses

of vitamin D may be indicated if a
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Algorithm. Management of Al-associated bone loss in postmenopausal women with breast cancer

Patient with breast cancer initiating or receiving Al therapy

v v

Calcium 1,200 mg/day & vitamin D3 800-1,000 IU/day

v v

Risk factor assessment
Baseline DEXA

v v

T score <-2.0

OR

T score <-1.5
PLUS
Any two or more risk factors:
Age > 65 years
Low BMI (< 20 kg/m2)
Family history of hip fracture
Fragility fracture after age 50 years
Oral corticosteroid use > 6 months
T score > -2.0 Rheumatoid arthritis
Tobacco smoking (current)

OR

Nontraumatic fragility fracture
OR

FRAX score
10 yr risk
Hip fracture > 3%
or
Non-hip fracture > 20%

' '

Treatment Treatment

Add bisphosphonate therapy

Continue calcium & vitamin D or
denosumah
Monitoring Monitoring

Risk factor reassessment &
DEXA every 2 years DEXA every 2 years

Al, aromatase inhibitor; BMI, body mass index; DEXA, dual-energy X-ray absorptiometry.
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Women with a history of breast
cancer compose the largest group of
cancer Survivors. Currently, there are

3.5 million women who SUNVIVE breast
cancer with the majority transitioning back
to their primary care provider for their
healthcare needs.

deficiency is identified. It should
be noted that vitamin D and/or
calcium supplementation alone has
been demonstrated as ineffective
in preventing fractures.2 However,
benefits of vitamin D and calcium
supplementation include decreased
postmenopausal BMD loss and
strengthened muscle, which reduces
fall risks that lead to fractures.31-33
Several well-respected cancer and
bone societies have reached a consen-
sus on management of Al-associated
bone loss in postmenopausal women
with breast cancer.'#1>34 Recommen-
dations are based on BMD T scores and
risk factors (Algorithm). Patients with T
scores greater than -2.0 and no addi-
tional risk factors should be advised on
getting regular exercise and adequate
calcium and vitamin D intake while
monitoring risk and repeating BMD
measurement at 1- to 2-year intervals.
Patients with T scores lower than -1.5
with 2 or more risk factors and those
with T scores lower than -2.0 should
begin bisphosphonate therapy with re-
peat BMID measurement every 2 years.?
Bisphosphonates (alendronate,
risedronate, zoledronic acid) are
antiresorptive agents that work by
decreasing bone loss and increasing
bone strength. They slow bone re-
sorption by reducing osteoclast func-
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tion, which results in improved bone
density and reduced risk of fractures.
Bisphosphonates have a long-term
safety record and are cost-effective.
Contraindications include having
significantly reduced renal function
or hypocalcemia. Rare adverse effects
include osteonecrosis of the jaw

and atypical subtrochanteric femur
fractures occurring most often with
long-term use. Instructions for the
use of oral bisphosphonates include
strategies to enhance absorption and
minimize acid reflux.

Women with a history of breast
cancer compose the largest group of
cancer survivors. Currently, there are
3.5 million women who survive breast
cancer with the majority transitioning
back to their primary care provider
for their healthcare needs.3> Care of
survivors of breast cancer includes
screening for long-term and late ef-
fects of cancer treatment. Osteoporo-
sis related to Al therapy is well
documented. Routine screening for
osteoporosis in breast cancer survivors
who receive Al therapy can reduce the
risk of fracture from occurring. m
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