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Abstract  

Background: Aromatase inhibitors (AIs) are routinely offered to post-menopausal patients with oestrogen receptor-positive early invasive 

breast cancer (BC).  AIs can cause significant bone loss.  Several guidelines exist on the management of AI-induced bone loss (AIBL). 

Aim: To establish practical adherence to guidelines of the assessment and management of AIBL in BC patients 

Methods: Retrospective audit in a large general practice of patients started on AIs between 2008 and 2015, against national (United 

Kingdom) guidance and review of the English literature using Ovid Medline and Embase databases 

Results: 25% (n=3) of patients in our audit did not have a baseline bone mass density (BMD) measurement when an AI was 

initiated.  The mean interval between baseline and repeat BMD measurements was 4.1 years (national recommendation being 2 years).  7 

studies assessing practical adherence to guidance were identified in the literature review.  The review highlighted suboptimal rates of BMD 

measurements in BC patients on AIs.  Patients diagnosed with osteoporosis do not appear to all be receiving treatment with antiresorptive 

therapy.  Reasons identified for deviation from guidance in large studies include poor awareness of guidelines amongst general 

practitioners and lack of clarity regarding who the responsibility of bone health management lies with (hospital specialists vs. community 

team). 

Conclusion:  Guidelines on AIBL have existed for years.  We have summarised current evidence on its management, showing that 

significant gaps in adherence are still present worldwide.  Institutional guidelines should be implemented to improve local 

compliance.  Guidelines should also be updated in line with emerging evidence on AIs. 
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Introduction 

Oestrogen receptors (ERs) are expressed in a large proportion 

(approximately 70%1) of breast cancers (BCs). Oestrogen 

stimulates the growth of breast epithelial cells (both normal and 

cancerous) by binding to these receptors. Aromatase inhibitors 

(AIs) prevent the conversion of androstenedione to oestrogen by 

the enzyme aromatase in peripheral tissues, which is the 

predominant source of oestrogen in post-menopausal women. 

Consequently, they are routinely offered to post-menopausal 

women with ER-positive early invasive breast cancer as adjuvant 

therapy2. However, decreased residual oestrogen levels are 

associated with increased bone resorption by osteoclasts. The 

menopause initiates an accelerated phase of bone loss lasting 4 

to 8 years, which is followed by a slower phase which continues 

indefinitely3. AI-induced bone loss (AIBL) occurs at a higher 

rate than natural menopausal bone loss4. Women are therefore 

at increased risk of fractures while they are on AI therapy5, with 

an associated higher rate of fractures as demonstrated in the 

ATAC trial6. 

Recent data have supported more prolonged use of AIs (10 

years instead of 5) to achieve lower BC recurrence rates7. This 

may lead to changes in future clinical practice in that ER-

positive BC patients may be on an even longer course of AIs. 

This is likely to translate into a higher fracture risk in patients 

on long term treatment, and bone health in these patients 

should remain an important consideration. 

Several guidelines have emerged over the years, as summarised 

by Hadji et al8, to aid the assessment of fracture risk in women 

receiving BC treatment, and management of AIBL. In the UK, 

the guidance in use and recommended by the National Institute 

of Health and Clinical Excellence (NICE) is a UK expert group 

consensus position statement issued in 2008 (Guidance for the 

Management of Breast Cancer Treatment-Induced Bone Loss)9. 

This includes two treatment algorithms for the assessment and 

management of bone loss in early BC: one for women with 

adjuvant treatment-induced premature menopause and the 

other for postmenopausal women starting adjuvant AI. 

Despite the existence of various guidelines on the management 

of AIBL in BC patients, few articles have been published on the 

practical adherence to guidance. We carried out an audit of the 

management of AIBL in BC patients in a large general practice 

(with roughly 9000 registered patients) in Bradford (UK). 

C
li

n
ic

a
l 

A
u

d
it

 



British Journal of Medical Practitioners, December 2016, Volume 9, Number 4 

 

BJMP.org 

Given the small number of eligible patients in our study, we 

undertook a review to identify all studies in the English 

literature assessing practical adherence to guidance on AIBL to 

establish whether gaps identified in our practice reflects a more 

widespread issue. 

Our study 

Methods 

We carried out a retrospective study in a general practice in 

April 2015. Using the clinical electronic system used at the 

practice (SystemOne), we performed a search for all registered 

patients documented to currently be on AIs or to have 

previously been on them at any point, for the treatment of BC, 

using the search terms “anastrazole”, “Arimidex”, “exemestane”, 

“Aromasin”, “letrozole” and “Femara”. We excluded male 

patients (not addressed by current guidelines) and patients who 

started their treatment with AIs prior to the issuance of the UK 

guidance in 2008. For each patient we gathered data on the 

indication of treatment, menopause status, the date of initiation 

+/- completion of treatment, details of dual energy Xray 

absorptiometry (DEXA) scan and bone mass density (BMD), 

blood biochemistry results, documented risk factors for 

fractures and details of bone protection treatment. We audited 

our practice against the UK guidance. 

Summary of the UK guidance 

All post-menopausal patients starting AIs should have a baseline 

DEXA within 6 months of treatment initiation. Patients are 

stratified as low, medium and high risk for fractures based on 

the baseline T-scores. Medium and high risk patients should 

have vitamin D and calcium supplements, and high risk 

patients should be started bisphosphonates. A repeat DEXA 

scan should be performed 2 years later for medium and high 

risk patients to re-assess BMD and augment bone protection 

therapy as appropriate. Patients aged 75 years and above with at 

least one clinical risk factor for fractures should be started on a 

bisphosphonate regardless of their baseline BMD. 

Results 

There were 12 female patients who started AIs for BC 

treatment from 2008 onwards. Treatment was initiated between 

the years 2008 and 2014 (inclusive). The mean age was 67 years 

(range 57-81 years) and all 12 were post-menopausal at the time 

of adjuvant hormonal therapy initiation. Three were initially on 

tamoxifen and switched to an AI after 2 years of tamoxifen 

therapy. 

Three patients (25%) did not receive an initial DEXA scan and 

had no subsequent risk fracture management. One of them was 

75 years of age at the time of AI initiation and was on long term 

steroids (i.e. should have been on a bisphosphonate regardless of 

BMD), but she was not on a bisphosphonate. 

Of the remaining 9 (75%) who did have a DEXA scan, 

• One was at high risk (T-score -2.7), and was appropriately 

started on a bisphosphonate and calcium and vitamin D 

supplements. 

• 7 patients were at medium risk of osteoporotic fractures (T-

score range -2.0 to -0.1). All were started on calcium and 

vitamin D supplements. 

• 7 were eligible to have had a repeat DEXA scan at the time of 

the study but only 4 had a scan. Of these four, one was found 

to have incurred significant bone loss and was started on a 

bisphosphonate. 

• The mean interval between AI initiation and baseline DEXA 

was 1.9 months (range 0.2-4.4). The mean interval between 

the initial and repeat DEXA scans was 4.1 years (range 2.5-

5.1). 

Figure 1 illustrates the proportion of scans requested by 

different clinical teams involved in the patients’ care. 

Figure 1: Who requests DEXA scans? 

 

 

Literature review 

Methods 

We performed a search with the following terms on the Ovid 

Medline and Embase databases: “bone loss”, “osteoporosis”, 

“osteopenia”, “aromatase inhibitor”, “breast cancer”, 

“guidelines” and “guidance”. Of the 137 results returned after 

deduplication, we selected original and review articles assessing 

management of AIBL against established guidelines. We 

retrieved further papers by reviewing the references of these 

articles. 



British Journal of Medical Practitioners, December 2016, Volume 9, Number 4 

 

BJMP.org 

Results 

The original articles generated are shown in Table 1. While 

conference abstracts have not been included here, they have 

been reviewed for the purpose of our discussion. 

Table 1: Original articles publishing the results of audits of 

bone health management in BC patients on AIs against 

established guidelines 

Authors 
Place of 

study 

Guidelines 

used to define 

audit standards 

Sample 

size 

Adjuvant 

therapy 

Roberts 

R et al10 
Australia 

ASCO*, 

ESMO*, Hadji 

et al8, Belgian 

Bone Club 

42 

Both AI 

and 

tamoxifen 

Spangler 

L et al11 

Washington, 

USA 
ASCO* 342 AI 

Bosco 

D12 
Italy 

Results from 

the ARBI* 

trial13 

39 AI 

Gibson 

K et al14 

Colorado, 

USA 
ASCO* 54 AI 

Ligibel et 

al15 
USA 

ASCO*, 

NCCN*, Hadji 

et al8 

9138 AI 

Dong et 

al16 
UK 

NICE 

guidelines 

based on UK 

expert group 

consensus9 

100 AI 

Zekri J et 

al17 
Saudi Arabia 

NICE 

guidelines 

based on UK 

expert group 

consensus9 

367 AI 

*ASCO: American Society of Clinical Oncology, ESMO: 

European Society for Medical Oncology, NCCN: National 

Comprehensive Cancer Network, ARBI: Arimidex Bone Mass 

Index and Oral Bisphosphonates 

Discussion 

The results of our audit show that we are failing to meet our 

current national standards pertaining to management of AIBL 

in BC patients. Our literature review confirms that this is a 

widespread issue and that results from larger studies are in 

agreement with ours. 

25% of our patients never had a baseline BMD measurement. 

Similar findings have been reported in the literature11,12,14. 

However, Roberts et al report much higher rates of DEXA 

screening pre –AI10. Reasons for this were felt to be the presence 

of an institutional treatment algorithm as well as a survivorship 

programme. 

We had a poor rate of repeat DEXA scans. Gibson et al and 

Spangler et al also noted that the highest rate of DEXA 

scanning was around the time of AI initiation compared to after 

initiation of therapy11,14. For the patients who had a repeat 

BMD measurement in our study, practice was not in line with 

recommendations as the interval between the initial and repeat 

DEXA scans (mean 4.1 years) was much longer than the 

recommended 2 years. This may be because recommendations 

made by the breast surgery team were different (intervals of 3 to 

5 years being recommended in some cases in clinic letters 

written to the GP by the breast team). 

Gibson et al found that 75% of their patients were on calcium 

and vitamin D, which deviates from the ASCO guidelines that 

they audited their results against14. The ASCO guidelines 

recommend that all BC patients should be on calcium and 

vitamin D therapy. In some studies10.12 not all women 

diagnosed with osteoporosis were started on bisphosphonates. 

Although women diagnosed with osteoporosis were started on 

bisphosphonates in our cohort, the suboptimal uptake of 

DEXA scans means that we may have missed the diagnosis in a 

number of patients. 

From the articles included in our literature review, several 

reasons have been suggested as causes for deviation from 

guidelines when it comes to management of AIBL in BC 

patients. Lack of awareness of guidelines, especially amongst 

general practitioners (GPs), has been recognised as a barrier, as 

well as the expectation that other healthcare professionals 

should be addressing this aspect of care10. In our study, DEXA 

scans were mostly requested by the specialist breast team 

initiating AIs, or by the GP at the request of the breast team. 

Based on our experience, it is not clear who the responsibility of 

bone health management lies with – the breast surgery team, 

the oncologist or the GP. In a survey of 307 UK-based breast 

surgeons and oncologists 57% of responders felt that 

oncologists should be responsible for this18. In practice, patients 

may be discharged from specialist clinic follow-ups while they 

are still on hormonal therapy and GPs would be expected to 

continue their care. When this happened in our cohort of 

patients, there was no evidence of clear written communication 

from specialist teams to the GP regarding outstanding aspects of 

care that the GP would be expected to follow up. 

An analysis of five different guidelines regarding antiresorptive 

treatment in postmenopausal women with hormone-receptor 

positive BC showed that little consistency exists among the five 

guidelines19. The variety of guidelines and recommendations 

regarding bone loss in BC patients probably leads to 

inconsistency in practice. In our study, specialist teams have 

sometimes recommended an interval of 3 to 5 years between 

BMD tests, deviating from the national recommendation of 2 

years. This can translate into confusion when care is taken over 

by the community team after the patient is discharged from the 

specialist team. 

Recommendations 

We therefore suggest that institutional guidelines on bone 

health management in BC patients on AIs (as well as other 

hormonal therapies) should be created to improve awareness 

amongst clinicians as this has shown to improve rates of DEXA 

scanning10. Local guidelines should closely mirror national 

guidelines to allow delivery of standardised care across the 

country, but should include clear recommendations as to which 

local team should be responsible for bone health management, 
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as well as recommendations regarding the creation of a care plan 

for general practitioners when the patient is discharged from 

specialist teams. 

A UK-based study has shown that a “one stop” nurse-led bone 

health clinic within the breast care service can be a cost-effective 

way of ensuring adherence to guidelines20. Patients to be started 

on an AI are identified by the multidisciplinary team (MDT). 

They are referred to the clinic which arranges a baseline DEXA 

and other appropriate investigations. Such a clinic may be a 

consideration in institutions where resources allow. Studies have 

also shown that simple interventions such as presentations at 

MDT meetings and display of posters to increase awareness of 

guidelines amongst clinicians have led to significant 

improvement in compliance16,17. 

Lack of patient awareness of the negative effects of AIs has also 

been highlighted in the literature21. Improving patient 

education can improve patients’ compliance with treatment and 

decrease the rates of unattended appointments for BMD 

screening. It can also give more control to patients over 

management of their bone health, as they may be able to discuss 

with their clinicians where they notice a gap (e.g. if they have 

failed to receive an appointment for a DEXA scan). Ligibel et al 

have noted that women from areas with lower levels of 

education are less likely to undergo BMD tests15.Patient 

education can also help reduce the impact that such health-

seeking behaviours have on compliance to bone health 

management. 

Current guidelines make no mention of bone health 

management in male BC patients on hormonal therapy. 

Although they constitute a small percentage of BC patients, it 

would be reasonable to include recommendations of their bone 

loss management in updated guidelines so that this aspect of 

their care is not neglected. 

Strengths and limitations 

Our audit is limited by its small sample size and its retrospective 

nature which meant that we relied on documentation of 

variable accuracy. We had no information regarding patients 

who failed to attend appointments despite their clinicians’ 

invitations for DEXA scans or biochemistry tests, and no 

information on compliance to medication. However, the results 

from recent conference abstracts on UK based 

studies22,23 generated from our literature review reflect our 

results, suggesting that this is indeed a national issue. The 

literature review presented is the most extensive currently 

available on the subject, gathering up-to-date evidence on 

worldwide compliance to guidelines on AIBL. 

Conclusion 

Although the sample size of our study does not allow us to draw 

conclusions purely based on our data, the literature review that 

it has prompted has shown that several years after issuance of 

various guidelines on the management of BC treatment-

induced bone loss, in particular AIBL, important gaps still exist 

in practice. We have presented a summary of up-to-date 

evidence in the literature to identify potential reasons for this 

and possible solutions to the current problems, hoping that this 

will improve current practice. 

However, the current guidelines are now several years old. In 

the last few years, there has been a lot of research on the role of 

bisphosphonates in BC. A consensus paper assessing recent 

evidence has suggested that bisphosphonates should be 

considered for the prevention of bone loss in patients with a T 

score of <-2.0 or with at least two clinical risk factors for 

fracture24. The paper also suggests considering the use of 

bisphosphonates as adjuvant BC treatment, based on a large 

meta-analysis including 18 766 patients which demonstrated 

significant benefits of bisphosphonates in terms of prevention of 

bone metastases and BC survival in postmenopausal women25. 

This may well change routine adjuvant treatment of BC in the 

next few years and must be taken into consideration if and 

when new guidelines on the management of AIBL are issued, or 

when writing local guidelines. 
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