
University of North Dakota University of North Dakota 

UND Scholarly Commons UND Scholarly Commons 

Theses and Dissertations Theses, Dissertations, and Senior Projects 

5-2015 

Reduction of Osteoporosis in Cancer Patients who are Receiving Reduction of Osteoporosis in Cancer Patients who are Receiving 

Aromatase Inhibitor Treatment Aromatase Inhibitor Treatment 

Amaka G. Onyeka 

How does access to this work benefit you? Let us know! 

Follow this and additional works at: https://commons.und.edu/theses 

Recommended Citation Recommended Citation 
Onyeka, Amaka G., "Reduction of Osteoporosis in Cancer Patients who are Receiving Aromatase Inhibitor 
Treatment" (2015). Theses and Dissertations. 4920. 
https://commons.und.edu/theses/4920 

This Independent Study is brought to you for free and open access by the Theses, Dissertations, and Senior 
Projects at UND Scholarly Commons. It has been accepted for inclusion in Theses and Dissertations by an 
authorized administrator of UND Scholarly Commons. For more information, please contact 
und.commons@library.und.edu. 

https://commons.und.edu/
https://commons.und.edu/theses
https://commons.und.edu/etds
https://und.libwizard.com/f/commons-benefits?rft.title=https://commons.und.edu/theses/4920
https://commons.und.edu/theses?utm_source=commons.und.edu%2Ftheses%2F4920&utm_medium=PDF&utm_campaign=PDFCoverPages
https://commons.und.edu/theses/4920?utm_source=commons.und.edu%2Ftheses%2F4920&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:und.commons@library.und.edu


I 
I. 

11 

II 
I 
I 

• 
• 
• 
• 
• 
• 

SP .COL. 
T2015 
0598 Running head: REDUCTION OF OSTEOPOROSIS 

Reduction of Osteoporosis in Cancer Patients who are Receiving Aromatase Inhibitor Treatment 

A Review of Literature 

Amaka Goziem Onyeka 

University ofN01th Dakota 



I 
I 
I 
I 
I 

ll 
'·H 

• 
• 
• 
• 
• 
~ 

• 
• 
• 

REDUCTION OF OSTEOPOROSIS 
2 

PERMISSION 

Title: Reduction of Osteoporosis in Cancer Patients receiving Aromatase Inhibitor Treatment 

Department: Nursing 

Degree: Master of Science 

In presenting this independent study in partial fulfillment of the requirements for a graduate 

degree from the University of North Dakota, I agree that the College of Nursing of this University 

shall make it freely available for inspection. I further agree that permission for extensive copying 

or electronic access for scholarly purposes may be granted by the professor who supervised my 

independent study work or, in her absence, by the chairperson of the department or the dean of the 

Graduate School. It is understood that any copying or publication or other use of this independent 

study or part thereof for financial gain shall not be allowed without my written permission. It is 

also understood that due recognition shall be given to me and to the University of North Dakota in 

any scholarly use which may be made of any material in my independent study . 

Signature - -- -~~~-_n:a~·~_ .c.... .. ____ _ 

s /"'1 l Is Date __ _:._ _ _:__ _______ _ 

umvers1tv of North Dakota uorane~ 



• 
Ill 
• I 

• 
• 
• 

REDUCTION OF OSTEOPOROSIS 
3 

Abstract 

The prevalence of osteopo · ·1 b . ros1s 1as ecome a public health concern particularly among 

postmenopausal women The numb · f · e1 o postmenopausal women that are experiencing low bone 

mineral density (BMD) and have p1·ogress d t · · · · e o osteoporosis 1s mcreasmg annually. Aromatase 

Inhibitors play an important role in the treatment of postmenopausal women with hormone 

receptor positive breast cancer. However, studies indicate that postmenopausal women with breast 

cancer who are receiving adjuvant Aromatase Inhibitor (AI) have an accelerated risk of 

developing osteoporosis and osteoporotic fractures. BMD is the current gold standard method of 

assessment of osteoporosis and prediction of future fracture risk and the decrease in BMD is a 

risk factor for fracture. The dual energy x-ray absorptiometry (DXA) of the lumbar spine and hip 

is the most common method of BMD assessment. Several reviews and guidelines have presented 

management and treatment strategies for adverse events during AI therapy. Some guidelines have 

recommended that postmenopausal women with cancer receiving an AI therapy should have their 

bone health monitored for fracture risk. These include having a baseline risk factor assessment for 

all patients, BMD measurement and ensuring adequate calcium and vitamin D intake and lifestyle 

modification. This review examines the ways to reduce the prevalence of osteoporosis among 

postmenopausal women with breast cancer receiving aromatase inhibitor therapy as part of their 

treatment regimen. 

d t e inhibitor osteoporosis bone mineral density, fracture, lifestyle Keywor s: aroma as , , 
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Background 

The National Osteoporosis Found t' (NO 
a 1011 F) (20 14 ), reports that osteoporosis carries 

high incidence of mortality and ·b'd· . C . . 
mm I Ity. unent ep1dem1ological studies show that over 75 

million people in Europe Japan a d th u · d · , , n e mte States are affected by osteoporosis (Dunphy, 

Winland-Brown Porter & Tho 2011) J h · · ' , mas, . n t e Umted States alone, about 12 mill1on adults 

above the age of 50 years suffer Osteoporosis (U.S. Preventive Services Task Force, 2011). 

Osteoporosis is a progressive skeletal disorder characterized by low bone mineral density (BMD) 

and increased risk of fragility fractures (Willson, Nelson, Newbold, Nelson, & LaEleur, 2015). It 

is a silent disease that usually does not show any symptoms but only becomes obvious when one 

suffers a bone fracture. The factors that contribute and accelerate the development of osteoporosis 

include cigarette smoking, inadequate calcium and vitamin D intake, and reduced rates of 

physical activities (Garlow, et al. , 2009). In women, estrogen depletion has been associated with 

osteoporosis by inhibiting osteoclastogenesis, inducing osteoclast apoptosis, and decreasing the 

erosive activity of osteoclasts (Lash, Nichloson, Velez, HaITison, & McCort, 2009). 

Most postmenopausal women wil l suffer bone mass depletion within the first ten years 

after the onset of menopause. This leads to increase risk of fracture commonly found in the 

vertebrae, hip, and distal radius (Eastell, Adams, Coleman, Howell, & Hannon, 2008; Becker, 

Kilgore, & Monisey, 201 O). However, postmenopausal women with chronic illnesses such as 

b f+'. dd't1·onal and accelerated risks of getting osteoporosis, due to adjuvant reast cancer, su 1er a 1 , 

h . · d d .1·11g treatment (Reid et al. 2008). Though there are many approved honnonal t erapy 1 ece1ve m , 

. 1 . · . t ·eatment for breast cancer, Tamoxifen and Aromatase Inhibitors 
adJuvant hormonal t 1erap1es or 1 

. nmonly used. Aromatase inhibitors are preferable because they 
(Als) are the two agents most cm 

. (Cheung Heisey & Srighanthan, 2013). However, the use 
reduce the recurrence of breast cancer ' ' 
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of this treatment in postmenopausal w 
omen decreases BMD, resulting in a more rapid progression 

of osteoporosis. Additionallv Iona t · · d · 
n c- erm ma equate dietary calcium and vitamin D has shown to 

be deleterious to skeletal mass Life t I h b. · 
· s Y e a its such as cigarette smoking also reduce circulating 

estrogen levels as well as having a toxic effect on osteoblasts. Other evidence shows that a 

sedentary lifestyle contributes to developing osteopenia and loss of BMD in postmenopausal 

women (Dunphy et al., 2011). 

NOF (2014) reports that with time osteoporosis patients usually undergo reduced quality 

of life, disability, and sometimes death. As these result in many physical, economic, and social 

costs to both patients and their families, there is a need for further efforts to curb the onslaught of 

this disease. This research review seeks to discuss the ways to reduce the prevalence of 

osteoporosis among postmenopausal women with breast cancer receiving aromatase inhibitor 

therapy as part of their treatment regimen. The review will also discuss other risk factors 

associated with increased bone loss such as low dietary calcium and vitamin D intake, smoking, 

and lack of physical activities. In addition, screening tools to assess the bone mineral density, 

fracture risk, and other prophylactic measures will be discussed. 

Case Report 

Mrs. MI-I, a 63 years old Caucasian woman, who presented for a post-hospital follow-up 

after right total hip artlu·oplasty. Mrs. MB presented to the emergency room six months ago with 

d h. -f · I t h·p pain after fallino in the bathtub and landing on her right hip (was a ay 1story o ng1 1 c 

· 1 · I ) She complained of having a severe pain in her right hip and upper brought m by 1er son-m- aw . 

f tf up after her fall with no obvious trauma to her head. thigh that prevented her · rom ge mg 

. (N h ) was given to relieve her pain and she was taken to the Oxymorphone hydrochlonde umop an 

f h .. · ht lea and hip. The x-ray report showed a complete 
radiology department for x-ray o - er ug o 
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comminuted intertrochanteric fract11re of the right hip and she subsequently underwent total hip 

arthroplasty . 

On presentation today, she denies fever, chills, shortness of breath, chest pain, palpitations 

or light- headedness. The pain in her right hip is dull and she rates it as 3/10 which is well 

controlled by Tylenol. She is not taking calcium, vitamin D supplement, or regularly dairy. She 

lives a sedentary lifestyle and has a history of 30 pack-years of cigarette smoking . 

Past Medical and Surgical History 

1. Hypertension 

2 . 

" .) 

4 

Breast Cancer Stage II 

Total Right Hip Replacement in 2014 

Right breast lumpectomy in 2011 

Allergies: No known allergies 

Medications: 

Lisinopril (Zestril) 10 mg once daily, 

Arimidex I mg tablet PO once daily 

Tylenol 1000mg 1-3 times/daily PO as needed for pain 

Screening: She had a negative mammography result last fall. 

Family History: No family history provided . 

h'Jd. slle smokes Yi - I pack of cigarettes a . 'ti tl ·ee grown c I ten, Social History: She is a widow w1 1 u . 

. d rarely uses alcohol. She does not engage m any 
day and has smoked for the past 50 yea1 s, an 

. d fr crystal sugar factory. physical exercise. She retire rom 

Review of Systems 

·nte11tional weight loss . · d fever or um Constitutional: Deme · 
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Respiratory: Denied shortness of breath h' . 
, coug mg or wheezing . 

Cardiovascular: Denied chest pain 01. pal ·r . p1 ations. 

Musculoskeletal: Denied joint pain, muscle . . . . . . 
pam or weakness. She admits to having mild pam m 

the right hip, rated pain 3/10. She can ambulate w'th th f 
' 1 e use o a cane . 

Neurologic: Denied loss of sensation, numbness or tingling. 

Physical Exam 

Vital signs: BP 144/85, I-IR82, T98.1, Rl4 

General: Mrs. MI-I is a 63-year-old Caucasian female, well developed and in no distress. She was 

well groomed, cooperative, and had a pleasant appearance. 

HEENT: I-lead - Normocephalic, atraumatic. 

Cardiovascular: S 1 and S2 noted. Regular heart rate and rhythm with no mmmurs, gallops, or 

clicks. 

Respirations: Lungs sounds are clear. No wheezing or rales noted . 

Musculoskeletal: Surgical scar on the lateral right hip appeared healed with no ecchymosis, 

erythema, or warmth to touch. Full range of motion is intact to upper and lower extremities other 

than expected, decrease post-operative range of motion to right hip. No edema or change in color 

in her right extremity when compared to the left. Mild tenderness on both internal and external 

rotation of right hip is noted. 

Neurologic: lower extremity strength, tone and reflexes intact. 

Diagnostic tests 

1. DEXA scan: -2.1 which is consistent with Osteoporosis and high risk for fracture . 

2. CBC, Creatinine Clearance, calcium, phosphorus were all within normal level, while 

vitamin D was low level 
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Assessment 

Osteoporosis, osteomalacia and . 
, osteonecros1s secondary to stage II breast cancer 

Plan 

1. Alendronate (Fosamax) 70 mg weekly by mouth 

2. Calcium 1200 units Once daily by mouth 

3. Vitamin D 1000 mg once daily by mouth 

4. Discussed the side effects of bisphosphonate that include esophagi tis. Explained the 

importance of taking the medication with a full glass of water, and to stay in an upright 

position immediately after taking the medication. 

5. Discussed smoking cessation and provided information on smoking cessation services 

delivered by North Dakota Quitline 

6. Discussed importance of muscle strengthening exercises like swimming (Dunphy, et al., 

2011 ). 

7. Will follow-up in 2 to 4 weeks to assess her response to medication. 

Literature Review 

A review of literature was completed to examine factors affecting osteoporosis in cases 

such as the one above, seeking to provide information on how these factors can be mitigated and 

managed, backed by the cmTent information in existing literature. Relevant factors included 

lifestyle, lack of calcium and vitamin D supplementation, and use of Al without the use of 

antiresorptive therapy or monitoring of bone health. American Society of Clinical Oncology, 

among others recommended guidelines for postmenopausal women with cancer receiving an Al 

therapy include bone health monitoring for osteoporosis and fracture risk (Dhesy-Thind et al., 

2012). This can be accomplished by obtaining a baseline risk factor assessment for all patients as 
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well as a BMD measurement and ensu · th . 
' nng at there are adequate calcium and vitamin D intake 

and lifestyle modifications for optimal bone h Ith (Y . 
ea ounus &: Kligman, 2010; National 

Comprehensive Cancer Network 2011 · o G · · 
' , ent, aspo, K1ssener & Pntchard, 2011 ). The American 

Society of Clinical Oncology guid J' . . 
e mes recommended obtammg a baseline BMD before the 

initiation of Als as well as annual screening (Hillner, Ingle, Chlebowski et al. , 2003). 

Inadequate Calcium, Vitamin D deficiency, and Bone Loss 

According to Labronici et al. (2013 ), vitamin D, and calcium supplements aid in the 

prevention of bone loss in reducing bone renewal and the number of non-vertebral fractures. 

According to Zhu and Prince (2015), older people tend to have both low calcium intake and 

vitamin D deficiency. Consequently, it is recommended that postmenopausal women who are at 

increased risk for hip fracture should take calcium in combination with vitamin D to prevent bone 

loss and fracture. Observational studies revealed there is increased the risk of bone loss and 

fracture when calcium intake is below 700-800 mg/day (Zhu & Prince, 2014). A recent large 

coh01i study conducted by Warensjo, et al (2011 ), also showed that women in the lowest quartile 

of calcium intake ( <751 mg/day) had an increased risk of osteoporosis and hip fracture. (Prentice 

et al., 2013). Women' s Health Initiative (WI-II) in their study observed a 38% reduction in hip 

fracture amono those who were taking calcium or vitamin D supplements at baseline or adhering 
0 

to the calcium (1000 mg/day) and vitamin D (400 IU/day) supplementation (Prentice, et al. , 

2013) . 

Vitamin D (VD) helps to stimulate absorption of dietary calcium, and play a major role in 

. d l fu ction (Holick, 2007). It also maximizes the response of 
regulating bone turnover an muse e n 

b · · et al 2013) However there is an extreme 
patients to antiresorptive therapy (La roruci ., · ' 

I Ulatl·on worldwide (Holick and Chen, 2008). In the · · tie genera pop prevalence of VD deficiency m 1 . 
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US, the prevalence of vitamin D defic· . . . 
iency m adults is pa1t1cularly significant among minority 

groups (Forrest & Stuhldreher, 2011 ). The , 1 . . . . 
pre, a ence iate of v1tamm D deficiency was 41.6%, 

with the highest rate seen in blacks (82 1 o/c) d ~ . . 
• 

0 
, an 1ollowed by H1spa111cs (69.2%). Studies have 

shown low VD status to be assoc·at d · J 1 1 e wit 1 ow bone mass and fracture (Sadat-Ali et al., 2011; 

Captina, Carsote, Caragheorgheopol, Poiana, & Berteanu, (201 4). 

Vitamin D deficiency can result f· 'ti · · · · · · iom e1 1e1 nutnt1onal deficiency or from l11111ted sun 

exposure (Labronici et al· , 2012). The major dietary sources of VD include egg yolk, liver, fatty 

fish fish oils and fortified da1·1·y p1·odt1cts S ti · f v· · D · h k' · , , . yn 1esis o 1tamm m t e s 111 1s through exposure 

to ultraviolet light of wavelength 290-315 nm. The ability to synthesize vitamin D in the skin due 

to exposure to sunlight decreases with ageing thus, getting adequate VD will depends heavily on 

increasing dietary intake in this population (Labronici et al. , 2012). 

Conversely, some epidemiological studies have yielded conflicting results when they 

evaluated the association between circulating 25-hyroxyvitamine D levels and bone density in 

older people. (Kuchuk, Pluijm, van Schom, Looman, Smith, & Lips, 2009). The heterogeneity of 

the results may be partially explained by ethnicity differences of the population, differing ag~ 

group as well as the fact that the studies focused on different regions of the human body. In 

postmenopausal women, loss of bone density has been linked to subclinical vitamin D deficiency. 

According to Labronici et al. (2012), this is considered a risk factor for fracture due to the high 

susceptibility of this population to falls and inappropriate neuromuscular response . 

· · · ·fi d · ost111enopausal women with breast cancer who are receiving With this s1gm 1cant ten ency m P 

ded regarding bone health in order to monitor for 
AI, several guidelines have recommen 

. . . _ · 1 de ensuring that there are adequate calcium and Vitamin D 
osteoporosis and fractme. These me u 

G O Kissener & Pritchard, 2011 ). 
intake (Hadji, et al. 2011; Dent, asp ' 
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Lifestyle and bone loss 

Physical activity. Exercise is ver im . . . 
Y portant 111 mcreasmg bone mineral density. 

According to Dunphy et al 2011 en . . 
· ' gagl!1g 111 regular exercises has shown to help maintain BMD . 

They also reported that a sedentary lifest ,[e . . . . 
) mcreases suscept1bd1ty to osteoporosis. There is a 

growing evidence that the loss of BMD fi d . 
oun m postmenopausal women can be prevented by 

engaging in muscle strength trainino (Kil breath et al 2011) I h . . . 
0 

, , . , . n t eir review, strength exercise 

was shown to be an effective way of i · · d · · · 
mp1ov111g an mamtammg bone mass in postmenopausal 

women (Gomez-Cabello et al 2012) Th d · · · , · · ey suggeste that ach1ev111g the best results with strength 

training requires a high- loading intensity training of three sessions per week and two to three sets 

per session. 

According to Ki l breath, et al. (2011 ), high-impact exercise in combination with vitamin D 

and calcium supplementation in postmenopausal women retards bone resorption. They reported 

that this intervention has been to prevent or minimize the loss of bone density linked with 

menopause, thereby stopping the progression to osteoporosis. Furthermore, in healthy 

postmenopausal women, the effect of exercises on BMD can be improved by hormone 

replacement therapy (HRT) (Kilbreath et al., 2011). However, for women with estrogen positive 

breast cancer in whom HRT is contraindicated, the use of exercise in combination with Vitamin D 

and calcium has shown to serve as an alternative choice of primary prevention (Kil breath et al., 

2011 ). Nonetheless, the effects of these interventions on drug-induced osteoporosis, remains 

unknown 

. c· tt k'no has been a known risk factor for osteoporosis for more than Smokmg. 1gare e smo 1 o 

· 0 l 5) Th 1echanism of action is mainly through the reduction in the 20 years (Zhu & Prmce, 2 . . e n 

II ·t deleterious effects on osteoblasts (Dunphy et al., 2011). 
circulating estrogen levels as we as 1 s 



• 
• 
• 
• 
I 
II 
II 

~1 

I 

REDUCTION OF OSTEOPOROSIS 

12 

Mrs. MB smokes half to a pack of ciga tt d . 
re · e an has a history of 30 pack-years of cigarette 

smoking. According Ruan and Mueck (201 -) 
) , women who smoke have shown diminished effect 

of endogenous estrogen, although it is diffi 1. . · . . 
cu t to predict the act1v1ty of estrogen in smokers since 

it works through different mechanisms It is a II kn c: 
· we - own 1act that natural menopause occurs 

early in women who smoke and this sh ti l · · 
' ows 1e cone at10n with endogenous estradiol metabolism 

(Ruan & Mueck, 2015). 

Studies have shown reduced BMD in late adolescence boys and girls who started smoking 

early (Eleftheriou, et al. 2013 ; Lucas, Fraga, Ramos, & Barros, 2012). In older adults, meta­

analyses have shown cigarette smoking to be related to reduced bone mass, increased bone loss 

and increased risk of fracture (Zhu & Prince, 2015). Furthermore, a large body of evidence has 

reported the relationship between smoking and a higher incidence of postmenopausal 

osteoporosis. Studies have revealed there is a reduction in bone density and an increased risk of 

fracture by as much as five times increased risk of fracture in this population (Ruan & Mueck, 

2015). 

Smokers tend to have a low body weight compared to non-smokers, however, adjusting 

for body weight in some studies did not account for the negative association between smoking 

and low bone mass or increased fracture risk (Zhu & Prince, 2015). According to Ruan and 

Mueck (2015) there is a positive clinical con-elation for reduced effect of endogenous estrogen in 

Th. t ·c 1ous is the reduced incidence of endometrial carcinoma, which women smokers. e mos consp1 L 

· fi~ . t(Zhu et al 2008). There is also a reduced incidence of may be as high as 11ty pe1cen , ., 

. . d · mokers further indicating decreased endogenous endometnos1s and breast ten emess m s 

. . . k 20 l S). Although these are apparent positive effects estrogemc activity (Ruan & Muec , 

· · in women smokers, the associated risk far outweighs 
associated with reduced estrogen activity 
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any possible benefits. Older people who k 
smo e tend to hav h. h · e a ig er nsk of fall which increases 

the risk of fracture (Zhu & Prince 2014) 1 ti . 
, . n le analysis of published studies, it was found that 

smoking increased the cumulative risk of h. f . 
ip racture by approximately 50% in postmenopausal 

women (Hadji et al. , 2008). Studies have sho k. . . 
wn smo mg cessation to improve the BMD and 

reduce fracture risk (Callreus McGuioan & Ak 201..,) , o , esson, ., . 

Breast cancer treatment 

There are approximately 75% of breast cancers that are positive for the estrogen receptor, 

progesterone receptor or both (Kibreath, et al., 2011 ). Several honnonal agents are approved for 

the treatment of breast cancer: Aromatase Inhibitor (AI) and selective estrogen receptor 

modulators SERMs such as Tamoxifen, an estrogen receptor (ER) antagonists. Traditionally, 

Tarnoxifen has been considered the standard of adjuvant hormone therapy for postmenopausal 

women with early stage hormone receptor positive breast cancer (Cella, & Fallowfield, 2008), 

while At·omatase inhibitor is an adjuvant hormonal therapy for postmenopausal women with 

hormone-sensitive early breast cancer (Eastell, et al., 2008). However, Ais have shown increased 

efficacy, improved survival, and improved tolerability when compared to Tamoxifen, thereby 

becoming the standard of care in postmenopausal women (Lanning, 2011) (Hadji, Body, Aapro, 

Brufsky, 2008).They are reported to decrease the recurrence rate of breast cancer and this occurs 

regardless of when treatment was initiated, and regardless of whether the agent was used initially 

as monotherapy or started much later in the disease course (Dowsett, et al., 2010). 

I f At. mat·ase inhibitors available: nonsteroidal (anastrozole and 
There are two c asses o o ' · 

. ) Both classes of Als rapidly suppress the circulating 
letrozole) and steroidal ( exemestane · 

I d
. · 2009) The circulating estrogen plays an important part in 

estrogen and increase bone loss (I- a JI, · 

. h ( Jating bone growth and inhibiting bone resorption 
maintaining bone remodehng throug s mrn 
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(Cella, & Fallowfield, 2008). Als reduce ·. 1 · 
cncu atmg estrog h" h · en, w 1c result m decreased bone 

remodeling and consequent bone loss Jn po t 
· s menopausal women who are already at risk of 

osteoporosis, there may be an increased proores · . 
i:, s1on to osteoporosis due to the reduction in BMD 

from the use of Als (Cella, & Fallowfield, 2008) . 

Hadji (2009) found that Al therap . · 
Y can suppress up to 99% of circulating estrogen in as 

little as six weeks of initiation. Althouoh the rate of bone loss · ·d t · · · · h · f 
i:, 1s rap1 a m1tratJon, t e seventy o 

bone loss continues to increase during the entire duration of AI treatment (Hadji, 2009). From the 

report of several studies, Als have the potential to cause a deleterious effect on the skeletal health 

of postmenopausal women receiving these medications (Eastell, et al., 2008). In a study 

conducted by Cheung et al. , (2012), anastrozole was found to reduce BMD at the lumbar spine or 

total hip in healthy postmenopausal women. In an ATAC trial, the decrease in BMD with the use 

of anastrozole was 6.1 % at the lumbar spine and 7.2 % total hip. Studies from large adjuvant trials 

have shown that women receiving Als have significantly decreased BMD and higher fracture 

when compared with women on tamoxifen (Sestak et al., 2014; Eastell, et al., 2008). However, a 

significant increase in BMD was found with tamoxifen in some studies (Eastell, et al., 2008). 

According to Sestak et al., (20 I 4 ), it is difficult to determine the true effect of aromatase 

inhibitors on BMD when compared with tamoxifen since most of the studies investigating the 

effect of Alson bone density were done on postmenopausal women with early breast cancer 

receiving tamoxifen. 

Bone mineral density monitoring 

l women with breast cancer receiving AI therapy The guidelines for postmenopausa 

. .· · c . steoporosis and fracture risk (Dhesy-Thind et al. , 2012). 
recommends bone health momtoung 1 01 o 

. . 1 0 ublished guidelines whjch recommended obtaining 
The American Society of Cltmcal Onco 00Y p 
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a baseline BMD before the initiation of·' AI . 
s, and conductmo ann l · o ua screenmg or monitoring 

especially for women with BMD T-score O • 

o1eater than -2.5 (Hillner, Ingle, Chlebowski et al, 

2003). In the case, no monitoring of BMD w · . 
as not mdicated, and the patient has not had a DEXA 

scan or bone density scan. According to Spar l y 1g er, u, Loggers, and Boudreau (2013 ), 

postmenopausal women with breast cancer wh AI · 
o are on s require regular monitoring of BMD to 

prevent bone loss. However, results from studies I , · d' . d ·h · · 1a\ e in 1cate t at a large proportion of this 

population is not receiving BMD screenino as recommended (S I y L & o pang er, u, oggers, 

Boudreau, 2013). 

BMD measurement by densitometry is the current gold standard method of assessment or 

diagnostic test for diagnosing either osteopenia or osteoporosis (Dunphy, et al., 2011 ). This 

measurement has several technologies available including dual-energy x-ray absorptiometry 

(O:XA or DEXA), single energy x-ray (SXA) among others. However, DXA or DEXA is the gold 

standard and most widely used method for documenting osteoporosis of the proximal femur and 

lumbar spine. Although other methods are considered accurate, DEXA is the most precise when 

reproduced in both short and long term studies, thereby making it an excellent method for 

monitoring response to intervention over time (Dunphy, et al.,2011). BMD measurement is 

reported using the calculated Z-score and T-score; both are used in determining how one 

individual compares to a reference population. The T-score has a more clinical relevant value 

h BMD · d d · sed to confirm the presence of osteoporosis as well as to dete1mine w en Is reporte an IS u 

the fracture risk (Dunphy et al. 2011). 

. · "d . ino recommendations on the interval between BMD 
Different gu1del111es prov1 e vary t:, 

. . . 
1 

· Cancer Network recommended BMD screening by 
screenmgs. The National Compre 1ens1ve 

. d" ·fi II w-up to evaluate risk of fracture, though they did not 
DEXA scan at baseline and perw ic O 0 
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specify any clear interval of screening (Papa· 
' ioannou et al 2010) Th . , ' ·, . . e current Osteoporosis 

Canada systemic review focused on preventin fr . d . . . 
g actme ue to frag1hty rather than treatino low 

0 

BMD (Papaioaimou, Morin, Cheuno et al 2010) Tl . 
10

' · , • 1ey recommend usmg DXA scan along with 

an aimual measurement of hei oht and assessment of th f 0 e presence o vertebral fractures including 

the history of fa ll within the last year and also repeat BMD n · k f b i easurement to reassess ns o one 

loss every 1 to 3 years. Medicare pays for BMD screenino evei·y two b t fi 
o years u · may pay or more 

frequent screening if medically necessary (Center for Medicare & Medicaid Services, 2015) 

Furthermore, Eastell, et al. (2008) suggested the need to examine the effect of AI therapy 

on BMD in postmenopausal women that are treated for breast cancer and determine those at risk 

of becoming osteoporotic during treatment before making the clinical decision to use thjs 

medication. In their analysis, none of the postmenopausal women receiving AI treatment with 

normal BMD at baseline became osteoporotic (Eastell, et al. 2008). They recommended that those 

without pre-existing osteopenia do not require further monitoring or preventive strategies. 

However, those who did have pre-existing osteopenia or other risk factors including age, smoking 

or fami ly history should have regular monitoring ofBMD done. 

Use of preventive bisphosphonate therapy 

· · . f c1· · J Oncoloay (ASCO) published guidelines and used BMD The American Society o mica o 

· · -/ hannacologic therapy. Antiresorptive therapy is 
as an indicator of the need for antiresorpt1ve P 

. . . . h f tion of osteoclasts (Lim, Sian Yik, Bolster, & Marcy, 
used to slow bone loss by 111h1b1tmg t e unc 

· d a11d the main ones include bisphosphonates 
I . f ve therapies use , 2015). There are severa antJresorp 1 

. b· nd selective estrogen receptor modulators. 
,., l d · acid· denosuma , a (such as Alendronate), Zoe romc , 

··b d ntiresorptive medications and remain the 
11011Jy presc11 e a 

Bisphosphonates are the most comi 
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first-line treatment for osteoporosis and are eith d · · 
er a mm1stered as oral or intravenous therapy 

(Lim, Sian Yik; Bolster, Marcy, 2015). 

In their study Hadji et al (2008) t d h l · · 
' · repor e t at ora or intravenous b1sphosphonate have 

shown to be effective for preventing bone loss associated wr'th postme I t · d 
nopausa os eoporos1s an 

with breast cancer treatment- associated bone loss. Bisphosphonate absorbed into the mineralized 

surface of bone and are internalized by osteoclasts, interfering with biochemical processes 

involved in bone resorption. They also induce apoptosis of osteoclasts (XU, Gou, Wang, et al., 

2013 ). They are em bedded in bone and thus, unlike other osteoporosis therapy, studies have 

shown that after a certain treatment period with bisphosphonate, most of the benefits with regard 

to bone mineral density (BMD) and fracture outcomes were maintained even after treatment 

1 cessation (Black, et al., 2012). 

In the most cunent guideline from American Society of Clinical Oncology, 

bisphosphonate was recommended as the treatment of patients with breast cancer receiving AI 

therapy that have a BMD T-score of -2.5 or below (Hadji, Hai1enfels, Kyvernitakis, Hars, 

Baumann & Kalder, 2012; Papaioannou, et al. 2010). However, the timing at which to initiate 

· · h · en with breast cancer who are receiving Als is an area that requires ant1resorpt1ve t erapy m worn 

I 'd 1. d algorithms have been used to determine when to extensive research. Severa gU1 e mes an 

· . . . . . Jo rithm use the fracture risk or factors associated with m1t1ate ant1resorptrve treatment. Some a oo 

. have resulted in higher percentage of patient fractures in addition to T-Score and this 

d to others that used only T-scores (Hadji et recommended for antiresorptive treatment compare 

_ of T-score decreased to -2.0, there was a low, consistent 
al., 2012). Even in instances where cutoff 

. opausal women with breast cancer. . . t atment m postmen agreement for antrresorpt1ve re 
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According to Cheung, Heisey and Sriohar1than (2013) II · 
i:, , a women with T-scores less than -

2.0 or at least two of the following risk factors· T-score Jess tha I 5 h 65 
· n - . , age more t an years, 

low BMI ( <20 kg/m2), family history of hip fracture, personal history of fragility fracture after 

age 50, oral corticosteroid use for more than 6 months, and smoking_ should receive 

bisphosphonate therapy. They recommended the monitoring ofBMD every two years, and 

bisphosphonate treatment to be initiated and continued for at least two years and also throughout 

duration of administering the aromatase inhibitor therapy. In instances where BMD decreases 

after 1- 2 years on oral bisphosphonate therapy, they recommend considering a switch to 

intravenous bisphosphonate therapy. They suggested monitoring every 1-2 years for a change in 

risk status and BMD for those with T-scores -2.0 or higher and no additional risk factors. In 

addition, there are serious long-term effects for using of bisphosphonate which must be 

considered, including osteonecrosis of the jaw. 

Learning points 

To conclude, research shows that most postmenopausal women are more susceptible to 

developing osteoporosis due to estrogen depletion and erosive osteoclast activity. Those with 

'nh'b't . have an additional risk. In addition to breast cancer who are receiving arornatase 1 1 1 ors 

. d . . D d lifestyle modifications for optimal bone health, all women adequate calcmm an v1tamm an . 

1. BMD assessment. Health care providers need startino aromatase in11ibitors should have a base me 
b . 

. . . I f to reduce the prevalence of osteoporosis that to pay close attention when treatmg this popu a ion 

d ate providers as well as patients on the can affect their quality of life. It is of essence toe uc, 

following points; 

. . e osteoporosis and fractures • Breast cancer treatments mcreas 
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Aromatase inhibitors, especially the nonsteroidal aromatase inhibitors, adversely affect 

bone. Postmenopausal women on aromatase inhibitors should have bone density 

measurements every 1-2 years 

• Bisphosphonate therapy can counteract aromatase inhibitor-induced bone loss in 

postmenopausal women with breast cancer 

• Postmenopausal women with breast cancer who are receiving aromatase inhibitor should 

ensure there is adequate calcium and Vitamin D intake 

• Lifestyle modifications such as smoking cessation improve the BMD and reduce fracture 

risk. Also, engaging in muscle strength training can help prevent the loss of BMD found 

in postmenopausal women 
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