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Abstract
Introduction: The SCAN breast cancer workgroup aimed to develop Singapore Cancer 

Network (SCAN) clinical practice guidelines regarding the optimal time-point for initiation of 
bisphosphonates when using adjuvant aromatase inhibitors (AIs) and provide a consensus for 
their role in modifying clinical breast cancer outcomes. Materials and Methods: The workgroup 
utilised a modifi ed ADAPTE process to calibrate high quality international evidence-based 
clinical practice guidelines to our local setting. Results: Six international guidelines were 
evaluated—those developed by the National Cancer Comprehensive Network (2015), the 
European Society of Medical Oncology (2014), the National Institute for Clinical Evidence 
(2012), the Scottish Intercollegiate Guidelines Network (2013), the British Columbia Cancer 
Agency (2013) and the treatment algorithm based on the National Osteoporosis Foundation 
guidelines (2006). Recommendations on the use of bisphosphonates in postmenopausal women 
initiating adjuvant AIs in breast cancer to preserve bone health and the use of adjuvant 
bisphosphonates to improve breast cancer outcomes were developed. Conclusion: These 
adapted guidelines form the SCAN Guidelines on the use of adjuvant bisphosphonates to 
infl uence breast cancer outcomes and maintenance of bone health when on AIs.  
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Introduction
Breast cancer is the leading female cancer in our 

multiethnic Singaporean population and the most frequent 
cause of cancer mortality in females. The age-standardised 
incidence rate of newly diagnosed breast cancers in females 
has increased almost 3-fold in the last 4 decades from 23.8 
per 100,000 in 1975 to 1979 to 64.7 per 100,000 in 2010 to 
2014.1 With our rapidly aging population demographics, the 
percentage of total breast cancers in women aged 55 years 
and above has correspondingly increased from 43.4% in 
2004 to 2008 to 51.3% in 2009 to 2013.1 Fortunately, due 
to improved education, increased public awareness and 
the implementation of our national screening programme, 
the majority of breast cancers are now being diagnosed 
earlier. Hormone receptor-positive breast cancers comprise 
the most common breast cancer subtypes, accounting for 
75% of the cases.  

The selective estrogen receptor modulator, tamoxifen, 
has been the standard of care in the adjuvant hormone-
receptor positive setting for close to 3 decades, but 

over the past 10 years, the advent of third-generation 
aromatase inhibitors (AIs) such as anastrozole, letrozole 
and exemestane has improved clinical outcomes in terms 
of breast cancer recurrence for postmenopausal women. 
The utility of AIs with respect to disease-free survival 
(DFS) has been demonstrated when administered as upfront 
therapy as shown in the Arimidex or Tamoxifen Alone or in 
Combination (ATAC) and Breast International Group (BIG) 
1-98 studies,2,3 sequentially after 2 to 3 years of tamoxifen 
as in the International Exemestane Study (IES), the Italian 
Tamoxifen Anastrozole (ITA) and Arimidex-Nolvadex 
(ARNO) 95/Austrian Breast and Colorectal Study Group 
(ABCSG) 8 trials4-6 or after 5 years of tamoxifen as in the 
MA.17 data.7

The Early Breast Cancer Trialists' Collaborative Group 
(EBCTCG) 2015 meta-analyses comparing a 5-year course 
of  an AI versus tamoxifen, a 5-year course of an AI versus 
2 to 3 years of tamoxifen, then an AI to year 5, and 2 to 
3 years of tamoxifen followed by an AI to year 5 versus 
5 years of tamoxifen demonstrated that AIs gave a 30% 
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proportionate reduction in recurrence rates compared with 
tamoxifen while treatments differed but not thereafter. 
Additionally, 5 years of an AI reduced the 10-year breast 
cancer mortality rates by about 15% compared with 5 years 
of tamoxifen.8  

However, a common side effect of AIs is bone loss 
resulting in increased risk of osteoporotic fractures, due 
to their action of inhibiting the conversion of peripheral 
androgens to estrogen and causing a decline in estrogen 
levels. This is an especially pertinent issue in Singapore as 
since the 1960s, osteoporotic hip fractures have increased 
5-fold in women over the age of 50, the age group in which 
AIs will potentially be used.

Bisphosphonates, although introduced as bone protective 
agents in osteoporosis management, now form an integral 
part of the treatment armamentarium to reduce cancer 
therapy-induced bone loss in breast cancer patients. 
Bisphosphonates are specifi c inhibitors of osteoclast-
mediated bone resorption consisting of 2 major groups: 
non-nitrogen containing (clodronate and etidronate) and 
nitrogen containing or aminobisphosphonates (alendronate, 
risedronate, pamidronate and zoledronate).9 While oral 
bisphosphonates are generally well tolerated by most women, 
some have upper gastrointestinal tract adverse effects such 
as nausea (~4% to 11%), vomiting (≤1% to 3%), abdominal 
pain (~1% to 12%) and dyspepsia (~1% to 11%).10-13 There 
are some less common but potentially serious side effects 
of intravenous bisphosphonates including hypocalcaemia 
(≤3% to 17%), renal toxicity (~8% to 20%) and osteonecrosis 
of the jaw [ONJ] (~1% to 2%).10,14,15 Because of the risk 
of ONJ especially with intravenous bisphosphonates, and 
the attendant debilitating consequences, early screening 
and initiation of appropriate dental care are recommended 
before commencing bisphosphonate therapy.16 Patients 
should inform the dentist of their use of bisphosphonates 
before undergoing dental procedures. 

In addition to bone protective effects, preclinical models 
have revealed an antitumour effect of bisphosphonates,17,18 

leading to several clinical trials investigating their adjuvant 
use to improve cancer outcome in early breast cancer. 
Some data including a meta-analysis showed promising 
clinical outcomes19-21 while benefi t was not demonstrated 
in some other studies.22 The exact mechanism for a possible 
antitumour effect of bisphosphonates remains unclear. In 
light of the complexity of this issue, guidelines are needed 
to aid the decision-making process with regard to using 
bisphosphonates to infl uence breast cancer outcomes.

The SCAN Guidelines for Bisphosphonate Use in the 
Adjuvant Breast Cancer Setting

The SCAN Guidelines are clinical practice guidelines 
for bisphosphonate use in early breast cancer patients. 

This includes 1) women who may need bisphosphonates 
to preserve bone health when initiating AI therapy, or 2) 
women with primary breast cancer who may be considered 
for bisphosphonates as adjuvant therapy to improve breast 
cancer outcomes irrespective of their bone health.

These fi rst edition guidelines are intended to serve as 
treatment recommendations by members of this working 
group refl ecting their views on current existing international 
guidelines for these management issues. While it hopes to 
harmonise the management of this disease, it is not intended 
to serve as the standard of care or to replace good clinical 
judgment and the individualisation of treatments.

Target Users of the Guidelines
The guidelines will be of interest to oncologists, oncology 

nurse specialists, pharmacists, allied health workers and 
general practitioners involved in the management of women 
with breast cancer.

Guideline Recommendations/Development
The SCAN breast cancer workgroup comprises a panel 

of 11 medical oncologists and 1 oncology pharmacist 
from Singapore with special subspecialty interest in 
the management of breast cancer. Membership of the 
workgroup was by invitation. The workgroup elected 
its own chairperson and decided on its own scope. 
Guideline selection was conducted through workgroup 
consensus. Potential confl icts of interest were declared by 
the International Committee of Medical Journal Editors 
(ICMJE) guidelines. Secretarial support for the overall 
guideline development effort was provided by Annals, 
Academy of Medicine Singapore. No other fi nancial support 
was obtained. Guideline searching was conducted by the 
section lead with input from the workgroup members. 
The group met once in person, and completed guideline 
development through email communication.

The ADAPTE framework23 was used as a pragmatic 
structure and guidance for calibration of international 
high quality guidelines to the Singapore context. The 
framework involves 3 phases: set-up, adaptation and 
fi nalisation. During the set-up phase, available resources 
were considered. During the adaptation phase, specifi c 
breast cancer-related issues of relevance were identifi ed 
and the scope and distribution of tasks was fi nalised. 
High quality guidelines were selected for evaluation and 
structured approaches developed for guideline evaluation 
and selection. This involved the extraction of data on source 
guideline development, the setting up of mechanisms for 
selecting recommendations and also recognising possible 
dissent amongst panel members. The guidelines were chosen 
based on their high quality, currency and applicability to 
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our patient population. Calibration of guidelines to the local 
context based on available Singapore data was encouraged. 
The fi nalisation phase involved writing, external review, 
stakeholder feedback, and the setting up of a mechanism 
for regular updating. For each individual recommendation, 
agreement was established by a simple majority for 
established international recommendations and by a two-
third majority for independent local recommendations. 
Dissenting workgroup members were invited to include 
comments for each recommendation. International 
measures of cost-effectiveness for each recommendation 
were obtained where available but not used to inform the 
recommendations.

These guidelines set out to address the 2 main management 
issues which were selected for this topic:
1. Use of bisphosphonates to preserve bone health in 

postmenopausal women initiating adjuvant AIs in breast 
cancer.

2. Use of adjuvant bisphosphonates to improve breast 
cancer outcomes.

For the fi rst management issue, 5 international guidelines 
were selected for review (Supplementary Table 1):
• “NCCN Guidelines for Breast Cancer Version 3.2015” 

(v3.2015) by the National Cancer Comprehensive 
Network (NCCN, USA)24 

• “Bone Health in Cancer Patients: ESMO Clinical 
Practice Guidelines”, April 201425 

• “Early and Locally Advanced Breast Cancer: Diagnosis 
and Treatment” by the National Institute for Clinical 
Evidence (NICE), February 200926 Last reviewed on 
April 2012 and decision made not to update pre-existing 
guidelines at that time.

• “SIGN 134. Treatment of Primary Breast Cancer” by 
the Scottish Intercollegiate Guidelines Network (SIGN); 
September 201327

• “Aromatase Inhibitors and Bone Health in Women with 
Breast Cancer”—Treatment Algorithm Based on the 
National Osteoporosis Foundation Guidelines28

For the second management issue, guideline availability 
was limited. The following 2 guidelines were considered 
(Supplementary Table 2):
• “Bone Health in Cancer Patients: ESMO Clinical 

Practice Guidelines”, April 201425 

• “Breast Cancer Management. Bone Modifying Agents” 
by the British Columbia (BC) Cancer Agency, January 
201329 

Although the following 3 guidelines were screened, 1) and 
2) were considered of limited utility as they were released 
more than 10 years ago (2003, 2004), and 3) did not have 
a formal recommendation:

1. “Update on the Role of Bisphosphonates and Bone 
Health Issues in Women with Breast Cancer” by the 
American Society of Clinical Oncology, 200330 

2. “Use of Bisphosphonates in Women with Breast 
Cancer” by the Breast Cancer Disease Site Group 
(DSG), Program in Evidence-Based Care (PEBC) and 
Cancer Care Ontario (CCO), April 2004.31 Reviewed 
in February 2012 and update in progress.

3. “Early and Locally Advanced Breast Cancer: Diagnosis 
and Treatment” by NICE, February 200926  

These guidelines will be reviewed or updated every 
2 years. If there are signifi cant new developments that 
impact the management of breast cancer with regard to 
bisphosphonate use, it will be reviewed earlier.

1. Use of Bisphosphonates to Preserve Bone Health 
in Postmenopausal Women Initiating Adjuvant AIs in 
Breast Cancer
Oral Bisphosphonates

The use of bisphosphonates to reduce therapy-induced 
bone loss has been investigated in several clinical studies. 
Earlier studies have evaluated oral bisphosphonates such 
as clodronate32 and risedronate33,34 with 2-year mean 
differences in lumbar spine (LS) bone mineral density 
(BMD) ranging from +2.2% to 2.9%, and hip BMD of 
up to +3.7% in favour of bisphosphonate-containing over 
no bisphosphonate or placebo arms. The ARIBON trial 
of oral ibandronate (150 mg/month) versus placebo for 2 
years in postmenopausal women with hormone receptor-
positive early breast cancer having osteopenia while on 
anastrozole showed a signifi cant increase in LS and hip 
BMD of 2.98% and 0.6% respectively in the ibandronate 
group compared to placebo (P <0.01), with no fragility 
fractures in either group.35

Intravenous Zoledronate
More recent trials have focused on the effi cacy of 

intravenous zoledronate. In particular, the Austrian Breast 
and Colorectal Cancer Study Group (ABCSG)-12 bone 
substudy which randomised premenopausal women 
with hormone receptor (HR)-positive early breast cancer 
to receive endocrine therapy (goserelin/anastrozole or 
goserelin/tamoxifen) alone or with adjuvant zoledronate (4 
mg, 6-monthly) for 3 years reported increased LS (+4%, 
P = 0.02) and trochanter (+3.9%, P = 0.07) BMD from 
baseline at 5 years.36 For those not receiving zoledronate, 
the LS and trochanter BMD remained below baseline even 
at 5 years. The study was not powered to assess proportion 
of fractures between groups. 

The Z-FAST and ZO-FAST trials studied the effi cacy 
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of zoledronate (4 mg, 6-monthly) given up to a maximum 
of 5 years, either upfront or in a delayed fashion based 
on BMD T-scores <-2.0 or non-traumatic fractures, in 
postmenopausal women receiving adjuvant letrozole. In 
the Z-FAST study, the mean differences in LS and total 
hip BMD between upfront versus delayed therapy at 5 
years were +8.9% and +6.7% respectively (P <0.0001 for 
both) in favour of upfront zoledronate, with no signifi cant 
difference in fracture rates.37 Mean differences at 5 years 
in LS and total hip BMD between the upfront and delayed 
groups were +4.3% and -5.4% (P <0.0001) in the ZO-FAST 
trial, with statistically similar fracture rates in both groups.38 

Treatment Algorithm Based on the National Osteoporosis 
Foundation Guidelines

A useful algorithm based on the National Osteoporosis 
Foundation (NOF) guidelines was developed by Chien and 
Goss.28 Under this algorithm, all patients on adjuvant AIs are 
required to have a thorough history and physical examination 
focusing on prior fractures, family history of fractures and 
height decrease and undergo a baseline BMD and annual 
height measurements, in addition to lifestyle modifi cations. 
Lifestyle modifi cations recommended include the following: 
total calcium intake of 1200 to 1500 mg/day, vitamin D3 
supplementation of 800 U/day, weight-bearing exercises, 
moderate alcohol consumption (1 to 2 drinks/day) and 
smoking cessation. Subsequent management is based upon 
the T-score as follows: 
• T-score >-1 → rescreen in 1 year. If 1-year T-score  

>-1.0, screen every 1 to 2 years.
• T-score between -1.0 and -1.5 → annual screening.
• T-score between -1.5 and -2.0 → check vitamin D 

level [25(OH)D]. Consider bisphosphonate therapy 
depending on risk factors (advanced age, female sex, 
personal history of fracture as an adult, history of 
fracture in a fi rst-degree relative, chronic corticosteroid 
use, immobility and inadequate physical activity, 
cigarette smoking, excessive alcohol consumption 
[>2 drinks/day], low body weight, estrogen defi ciency 
[early menopause, menopause, bilateral ovariectomy, 
prolonged amenorrhea of >1 year], lifelong low calcium 
intake, vitamin D defi ciency, chronic illness [i.e. 
hyperthyroidism, hyperparathyroidism, infl ammatory 
bowel disease]).

• T-score <-2.0 → check vitamin D level [25(OH)D]. 
Treat with bisphosphonate therapy.

However, it remains unclear whether a particular 
bisphosphonate is superior. 

Cost-effectiveness Analyses

Using a Markov state transition model in a hypothetical 
cohort of women aged 60 years with hormone receptor-
positive early breast cancer starting a 5-year course 
of adjuvant AI, a policy of baseline and annual BMD 
screening followed by selective treatment with oral 
bisphosphonates for those diagnosed with osteoporosis was 
found to be the most cost-effective use of societal resources. 
Incremental cost-effectiveness ratio (ICER) for annual 
BMD screening followed by oral bisphosphonates for those 
with osteoporosis, annual BMD screening followed by oral 
bisphosphonates for those with osteopenia, and universal 
treatment with oral bisphosphonates were US$87,300, 
US$129,300, and US$283,600 per quality-adjusted life year 
(QALY) gained, respectively.39 Results were sensitive to 
age at AI initiation, post-treatment residual effects of oral 
bisphosphonates, types of bisphosphonates, and a potential 
adjuvant benefi t of intravenous bisphosphonates. Analysis 
of intravenous bisphosphonates use increased the ICERs for 
all strategies to more than USD $100,000 per QALY gained, 
but if potential of breast cancer recurrence reduction was 
considered, its use became more cost-effective, regardless 
of its impact on bone health.

Local data for cost-effectiveness analysis is not available 
at present.

Recommendations Regarding the Use of Bisphosphonates 
to Preserve Bone Health in Postmenopausal Women 
Initiating Adjuvant AIs in Breast Cancer
Systematic Recommendations (Table 1)

The SCAN workgroup voted 10 to 2 in favour of the 
adoption of the treatment algorithm based on the NOF 
guidelines  as this approach gives a comprehensive 
recommendation based upon lifestyle modifications, 
inclusion of osteoporosis risk factors in decision-making, 
and stratifi cation of management based on T-score. 

Two members supported the NCCN recommendations 
which state that the use of a bisphosphonate is generally 
a preferred intervention to improve BMD. One agreed 
that the use of bisphosphonates is generally a preferred 
intervention to improve BMD in women with early stage 
breast cancer. However, limited data on their effect on 
fracture rates in these patients exists, hence the choice of 
NCCN guidelines to refl ect some uncertainties regarding 
optimal use of bisphosphonates. The other member preferred 
the fl exibility the NCCN guidelines offered, in particular 
with regard to vitamin D testing, BMD evaluations and 
treatment. The optimal duration of bisphosphonate has 
not been established. Factors to consider include BMD, 
response to therapy, and risk factors for continued bone 
loss or fracture. 

The workgroup acknowledges that there are no guidelines 
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on the specifi c choice of bisphosphonate agent. Of note, 
the role of denosumab has only been addressed in the 
ESMO 2014 guidelines as it is a relatively newer agent 
on the market and hence is not covered in this edition of 
recommendations. 

There are no unsystematic recommendations.
The workgroup acknowledges that local data regarding 

the use of bisphosphonates to preserve bone health in 
postmenopausal women initiating adjuvant AIs in breast 
cancer is lacking.

2. Use of Adjuvant Bisphosphonates to Improve Breast 
Cancer Outcomes 

Evidence on the antitumour effects of adjuvant 
bisphosphonates has been confl icting. Early trials using 
adjuvant clodronate for 2 or 3 years in breast cancer 
patients failed to show a benefi cial antitumour effect.40,41 
The study by Saarto et al showed adjuvant clodronate to 
result in inferior 10-year DFS compared to control (45% 
vs 58%, P = 0.01);40 while the NSABP B-34 trial showed 
no DFS benefi t from adjuvant oral clodronate at a median 
follow-up of 90 months although interestingly, clodronate 
appeared to benefi t women ≥50 years in secondary endpoints 
such as recurrence-free interval (0.75, P = 0.045), bone 
metastasis-free interval (0.62, P = 0.027), and non-bone 
metastasis-free interval (0.63, P = 0.014).41 Similarly, in 
the German Adjuvant Intergroup Node-positive (GAIN) 
trial, there was no reported difference in DFS between early 
breast cancer patients randomised to oral ibandronate at 50 
mg daily versus standard of care for 2 years.42

The ZO-FAST and Z-FAST studies, although not powered 
to study zoledronate as an adjuvant treatment, found 
confl icting results for their secondary endpoint of DFS, 
with the ZO-FAST study reporting a decrease in incidence 
of 5-year DFS events by 34% in the upfront compared to 

the delayed group (HR = 0.66; 95% CI, 0.44 to 0.97; P = 
0.0375)38 and the Z-FAST study showing similar disease 
recurrence and deaths between the 2 groups at 5 years of 
follow-up.37

The AZURE study investigating the role of adjuvant 
zoledronate over 5 years versus standard care in stage II 
and III breast cancer patients found no signifi cant difference 
in the primary endpoint of DFS at a median follow-up of 5 
years.22,43 Notably, both pre- and postmenopausal women 
were included. Of interest, a prespecifi ed subgroup analysis 
showed a possible invasive-DFS benefi t (HR = 0.77; 95% 
CI, 0.63 to 0.96) in those who had undergone menopause 
>5 years earlier.43 The hazard ratios for overall survival 
were 0.81 (95% CI, 0.63 to 1.04) for this group compared 
to 1.04 (95% CI, 0.86 to 1.25) for those who were less than 
5 years since menopause.

However, an earlier ABCSG-12 study by Gnant et al 
using adjuvant zoledronate every 6 months for 3 years 
in premenopausal women with HR-positive early breast 
cancer randomised to tamoxifen/goserelin or anastrozole/
goserelin with or without zoledronate showed an absolute 
reduction of 3.2% and a relative reduction of 36% in the 
risk of disease progression (HR 0.64; P = 0.01) but no 
signifi cant reduction in the risk of death.44 This benefi t was 
maintained in a subsequent updated analysis at 62 months 
follow-up.19 Only 5% of women in the ABCSG-12 study 
had prior chemotherapy, compared to about 95% in the 
AZURE study. 

The recent EBCTCG meta-analyses examining the role of 
adjuvant bisphosphonates in early breast cancer, consisting 
of 18,766 women, mostly those in trials of 2 to 5 year of 
bisphosphonates, demonstrated that it produced highly 
signifi cant reductions in recurrence (RR = 0.86; 95% CI, 
0.78 to 0.94; 2P = 0.002), distant recurrence (0.82; 0.74 to 
0.92; 2P = 0.0003),bone recurrence (0.72; 0.60 to 0.86, 2P  
= 0.0002) and breast cancer mortality (0.82; 0.73 to 0.93; 

Table 1. Singapore Cancer Network (SCAN) Guidelines for Bisphosphonate Use in the Adjuvant Breast Cancer Setting

Guideline Recommendations

Use of Bisphosphonates to Preserve 
Bone Health in Postmenopausal 
Women Initiating Adjuvant Aromatase 
Inhibitors in Breast Cancer

National Osteoporosis Foundation Guidelines:
History and physical examination, baseline bone mineral density (BMD) and annual height measurements, 
lifestyle modifi cations.                                                                                                                                                               
T-score >-1: Rescreen in 1 year. If 1-year BMD >-1.0, screen every 1 – 2 years.
T-score between -1.0 and -1.5: annual screening. 
T-score between -1.5 and -2.0: check vitamin D level [25(OH)D]. Consider bisphosphonate therapy depending 
on risk factors.  
T-score <-2.0: check vitamin D level [25(OH)D]. Treat with bisphosphonate therapy.

Use of Adjuvant Bisphosphonates to 
Improve Breast Cancer Outcomes

European Society for Medical Oncology (ESMO) Guidelines:
Bisphosphonates reduce the frequency of bone metastases and improve survival in postmenopausal women 
(natural or induced) with breast cancer (I, A).
Bisphosphonates do not improve disease outcomes in premenopausal women (I, A).
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2P = 0.002) among postmenopausal (natural or induced) 
women when treatment began; the effect of which was 
not similarly seen in premenopausal women.21 Only the 
preliminary results of the EBCTCG meta-analyses had 
been incorporated into the ESMO guidelines we reviewed. 

The literature is still unclear with regards to the exact 
choice of bisphosphonates, the optimal dosing and duration 
of therapy. 

Cost-effectiveness Analyses
In a recent cost-effectiveness analysis study of adjuvant 

bisphosphonates in a simulated cohort of 100,000 
postmenopausal women with non-metastatic breast cancer 
followed over 10 years using available clinical trials 
and meta-analysis data, alendronate at 70 mg/week and 
ibandronate at 150 mg/month were cost saving compared 
to no therapy, while zoledronic acid at 4 mg/6 months 
had an ICER of USD $10,317/QALY gained.45 High-dose 
ibandronate at 50 mg/day and high-dose zoledronate (6 
doses in the fi rst 6 months, 8 doses in the next 24 months 
and 5 doses in the fi nal 30 months) were not cost-effective 
at a willingness-to-pay threshold of $50,000/QALY gained.

Local data for cost-effectiveness analysis is not available 
at present.

Recommendations Regarding the Use of Adjuvant 
Bisphosphonates to Improve Breast Cancer Outcomes
Systematic Recommendations (Table 1)

The SCAN Workgroup voted unanimously in support 
of the ESMO 2014 guidelines which state that adjuvant 
bisphosphonates reduce the frequency of bone metastases 
and improve survival in postmenopausal women (natural or 
induced) with breast cancer (I, A), but they  do not improve 
disease outcomes in premenopausal women (I, A). The 
collective opinion from the members was in line with these 
recommendations that offering adjuvant bisphosphonates 
is justifi ed in the postmenopausal but not premenopausal 
setting. 

There are no unsystematic recommendations.
The workgroup acknowledges that local data regarding 

the use of adjuvant bisphosphonates to improve breast 
cancer outcomes is lacking.

Confl icts of Interest
Dr Dent reports receiving advisory board fees from Roche; Dr Shang, 

honoraria from Novartis; Dr Ang, Dr Khoo, Dr Lee, Dr Lim, Dr Ng, Dr Shih, 
Dr Tan, Dr Wong, Dr Wong and Dr Yap have nothing to disclose.

Workgroup Members
The Members of the SCAN Breast Cancer Workgroup are Section Lead: 

Sing Huang Tan, MBBS (S'pore), MRCP(UK), FAMS (Med Onc), Department 
of Haematology-Oncology, National University Cancer Institute, Singapore, 
Singapore; Workgroup Chairperson: Nan Soon Wong, MBBS (S’pore), MRCP 
(UK), FAMS (Med Onc), Oncocare Cancer Centre, Singapore; Workgroup 
Members (Voting): Peter Ang, MBBS (S’pore), MRCP(UK), FAMS (Med 
Onc), Oncocare Cancer Centre, Singapore; Rebecca Dent, MSc (Canada), 
MD (Canada), FRCP (Canada), Department of Medical Oncology, National 
Cancer Centre Singapore, Singapore; Kei Siong Khoo, MBBS (S’pore), 
FRCP (Edin), FAMS (Med Onc), Medical Oncology, Parkway Cancer 
Centre, Singapore; Soo Chin Lee, MBBS, MRCP (UK), FAMS (Med Onco), 
Department of Haematology-Oncology, National University Cancer Institute, 
Singapore, Singapore; Siew Eng Lim, MB BCh BAO,  ABIM (Int Med), ABIM 
(Med Oncology), Department of Haematology-Oncology, National University 
Cancer Institute, Singapore, Singapore; Raymond Ng, MB ChB (Otago), 
FRACP (NZ), MPH (NUS), Department of Medical Oncology, National Cancer 
Centre Singapore, Singapore; Vivianne Shih, Pharm.D, BCOP, Department 
of Pharmacy, National Cancer Centre Singapore, Singapore; Karmen Wong, 
MBBS (Adelaide), MRCP (UK), FAMS (Med Onc), Karmen Wong Medical 
Oncology, Singapore; Yoon Sim Yap, MBBS (Adelaide), FRACP (Med Onc), 
Department of Medical Oncology, National Cancer Centre Singapore, 
Singapore; Shang Yeap, MBBS, FRACP, Novena Cancer Centre, Singapore.

Reviewers
Invited reviewers were Ian F Tannock, MD, PhD, DSc, Princess Margaret 

Cancer Centre, University of Toronto, Canada; Gilberto Lopes, MD, MBA, 
Oncoclinicas Group, Brazil; Fatima Cardoso, MD, Breast Unit, Champalimaud 
Clinical Center, Portugal.

REFERENCES
1.  Health Promotion Board, Singapore. National Registry of Diseases Offi ce. 

Singapore Cancer Registry Interim Annual Registry Report. Trends in 
Cancer Incidence in Singapore 2009-2013. Available at: https://www.
nrdo.gov.sg/docs/librariesprovider3/default-document-library/cancer-
trends-2010-2014_interim-annual-report_fi nal (public)9efe07a5c9d76
bafab5aff000014cdee.pdf?sfvrsn=0. Accessed on 27 May 2015.

2.  Arimidex, Tamoxifen, Alone or in Combination (ATAC) Trialists' Group, 
Forbes JF, Cuzick J, Buzdar A, Howell A, Tobias JS, et al. Effect of 
anastrozole and tamoxifen as adjuvant treatment for early-stage breast 
cancer: 100-month analysis of the ATAC trial. Lancet Oncol 2008;9:45-
53.

3.  Coates AS, Keshaviah A, Thurlimann B, Mouridsen H, Mauriac L, 
Forbes JF, et al. Five years of letrozole compared with tamoxifen as 
initial adjuvant therapy for postmenopausal women with endocrine-
responsive early breast cancer: update of study BIG 1-98. J Clin Oncol 
2007;25:486-92.

4.  Coombes RC, Hall E, Gibson LJ, Paridaens R, Jassem J, Delozier T, et al. 
A randomized trial of exemestane after two to three years of tamoxifen 
therapy in postmenopausal women with primary breast cancer. N Engl 
J Med 2004;350:1081-92.

5.  Boccardo F, Rubagotti A, Guglielmini P, Fini A, Paladini G, Mesiti M, 
et al. Switching to anastrozole versus continued tamoxifen treatment of 
early breast cancer. Updated results of the Italian tamoxifen anastrozole 
(ITA) trial. Ann Oncol 2006;17:vii10-4. 



October 2015, Vol. 44 No. 10

374 SCAN Breast Cancer Workgroup

6.  Jakesz R, Jonat W, Gnant M, Mittlboeck M, Greil R, Tausch C, et al. 
Switching of postmenopausal women with endocrine-responsive early 
breast cancer to anastrozole after 2 years' adjuvant tamoxifen: combined 
results of ABCSG trial 8 and ARNO 95 trial. Lancet 2005;366:455-62.

7.  Goss PE, Ingle JN, Martino S, Robert NJ, Muss HB, Piccart MJ, et al. 
Randomized trial of letrozole following tamoxifen as extended adjuvant 
therapy in receptor-positive breast cancer: updated fi ndings from NCIC 
CTG MA.17. J Natl Cancer Inst 2005;97:1262-71.

8.  Early Breast Cancer Trialists’ Collaborative Group (EBCTCG). Aromatase 
inhibitors versus tamoxifen in early breast cancer: patient-level meta-
analysis of the randomised trials. Lancet 2015,386:1341.

9.  Tabane K, Vorobiof DA. Bone targeted therapies in early breast cancer. 
Curr Treat Options Oncol 2011;12:412-23.

10.  Papapetrou PD. Bisphosphonate-associated adverse events. Hormones 
(Athens) 2009;8:96-110.

11.  Alendronate: drug information. Available at: https://online.lexi.com/
crlsql/servlet/crlonline. Accessed on 19 April 2015. 

12.  Risedronate: drug information. Available at: https://online.lexi.com/
crlsql/servlet/crlonline. Accessed on 19 April 2015. 

13.  Ibandronate: drug information. Available at: https://online.lexi.com/
crlsql/servlet/crlonline. Accessed on 19 April 2015. 

14.  Zoledronic acid: drug information. Available at: https://online.lexi.com/
crlsql/servlet/crlonline. Accessed on 19 April 2015. 

15.  Pamidronate: drug information. Available at: https://online.lexi.com/
crlsql/servlet/crlonline. Accessed on 19 April 2015. 

16.  Ruggiero SL, Dodson TB, Fantasia J, Goodday R, Aghaloo T, Mehrotra B, 
et al. American Association of Oral and Maxillofacial Surgeons position 
paper on medication-related osteonecrosis of the jaw--2014 update. J 
Oral Maxillofac Surg 2014;72:1938-56.

17.  Holen I, Coleman RE. Anti-tumour activity of bisphosphonates in 
preclinical models of breast cancer. Breast Cancer Res 2010;12:214.

18.  Jagdev SP, Coleman RE, Shipman CM, Rostami-H A, Croucher PI. The 
bisphosphonate, zoledronic acid, induces apoptosis of breast cancer cells: 
evidence for synergy with paclitaxel. Br J Cancer 2001;84:1126-34.

19.  Gnant M, Mlineritsch B, Stoeger H, Luschin-Ebengreuth G, Heck D, 
Menzel C, et al. Adjuvant endocrine therapy plus zoledronic acid in 
premenopausal women with early-stage breast cancer: 62-month follow-
up from the ABCSG-12 randomised trial. Lancet Oncol 2011;12:631-41.

20.  Diel IJ, Solomayer EF, Costa SD, Gollan C, Goerner R, Wallwiener D, et 
al. Reduction in new metastases in breast cancer with adjuvant clodronate 
treatment. N Engl J Med 1998;339:357-63.

21.  Early Breast Cancer Trialists’ Collaborative Group (EBCTCG). Adjuvant 
bisphosphonate treatment in early breast cancer: meta-analyses of 
individual patient data from randomised trials. Lancet 2015; 386:1353.

22.  Coleman RE, Marshall H, Cameron D, Dodwell D, Burkinshaw R, Keane 
M, et al. Breast-cancer adjuvant therapy with zoledronic acid. N Engl J 
Med 2011;365:1396-405.

23.  Fervers B, Burgers JS, Haugh MC, Latreille J, Mlika-Cabanne N, Paquet 
L, et al. Adaptation of clinical guidelines: literature review and proposition 
for a framework and procedure. Int J Qual Health Care 2006;18:167-76.

24.  National Comprehensive Cancer Network. NCCN guidelines for breast 
cancer version 3.2015. Available at: http://www.nccn.org. Accessed on 
28 July 2015. 

25.  Coleman R, Body JJ, Aapro M, Hadji P, Herrstedt J. Bone health in cancer 
patients: ESMO Clinical Practice Guidelines. Ann Oncol 2014;25:iii124-37.

26.  National Institute for Health and Clinical Excellence. Early and locally 
advanced breast cancer: diagnosis and treatment. Available at: http://
www.nice.org.uk/guidance/cg80/resources/guidance-early-and-locally-
advanced-breast-cancer-pdf. Accessed on 28 April 2015. 

27.  Scottish Intercollegiate Guidelines Network (SIGN). SIGN 134. 

Treatment of primary breast cancer. Available at: http://www.sign.ac.uk/
pdf/SIGN134.pdf. Accessed on 28 April 2015.

28.  Chien AJ, Goss PE. Aromatase inhibitors and bone health in women with 
breast cancer. J Clin Oncol 2006;24:5305-12.

29.  BC Cancer Agency. Cancer management guidelines—breast 
cancer.  Ava i l ab le  a t :  h t tp : / /www.bccancer.bc .ca /HPI /
CancerManagementGuidelines/Breast/Management/2.5+Miscellaneou
s+Considerations.htm. Accessed on 28 April 2015. 

30.  Hillner BE, Ingle JN, Chlebowski RT, Gralow J, Yee GC, Janjan NA, et 
al. American Society of Clinical Oncology 2003 update on the role of 
bisphosphonates and bone health issues in women with breast cancer. J 
Clin Oncol 2003;21:4042-57.

31.  Members of the Breast Cancer Disease Site Group. Use of bisphosphonates 
in women with breast cancer. Updated in 2012. Available at: https://www.
cancercare.on.ca/common/pages/UserFile.aspx?fi leId=34182. Accessed 
on 15 October 2015.

32.  Saarto T, Blomqvist C, Välimäki M, Mäkelä P, Sarna S, Elomaa I. 
Clodronate improves bone mineral density in post-menopausal breast 
cancer patients treated with adjuvant antioestrogens. Br J Cancer 
1997;75:602-5.

33.  Greenspan SL, Brufsky A, Lembersky BC, Bhattacharya R, Vujevich KT, 
Perera S, et al. Risedronate prevents bone loss in breast cancer survivors: 
a 2-year, randomized, double-blind, placebo-controlled clinical trial. J 
Clin Oncol 2008;26:2644-52.

34.  Van Poznak C, Hannon RA, Mackey JR, Campone M, Apffelstaedt JP, 
Clack G, et al. Prevention of aromatase inhibitor-induced bone loss using 
risedronate: the SABRE trial. J Clin Oncol 2010;28:967-75.

35.  Lester JE, Dodwell D, Purohit OP, Gutcher SA, Ellis SP, Thorpe R, 
et al. Prevention of anastrozole-induced bone loss with monthly oral 
ibandronate during adjuvant aromatase inhibitor therapy for breast cancer. 
Clin Cancer Res 2008;14:6336-42.

36.  Gnant M, Mlineritsch B, Luschin-Ebengreuth G, Kainberger F, Kässmann 
H, Piswanger-Sölkner JC, et al. Adjuvant endocrine therapy plus zoledronic 
acid in premenopausal women with early-stage breast cancer: 5-year 
follow-up of the ABCSG-12 bone-mineral density substudy. Lancet 
Oncol 2008;9:840-9.

37.  Brufsky AM, Harker WG, Beck JT, Bosserman L, Vogel C, Seidler C, et 
al. Final 5-year results of Z-FAST trial: adjuvant zoledronic acid maintains 
bone mass in postmenopausal breast cancer patients receiving letrozole. 
Cancer 2012;118:1192-201.

38.  Coleman R, de Boer R, Eidtmann H, Llombart A, Davidson N, Neven 
P, et al. Zoledronic acid (zoledronate) for postmenopausal women with 
early breast cancer receiving adjuvant letrozole (ZO-FAST study): fi nal 
60-month results. Ann Oncol 2013;24:398-405.

39.  Ito K, Blinder VS, Elkin EB. Cost effectiveness of fracture prevention 
in postmenopausal women who receive aromatase inhibitors for early 
breast cancer. J Clin Oncol 2012;30:1468-75.

40.  Saarto T, Vehmanen L, Virkkunen P, Blomqvist C. Ten-year follow-up 
of a randomized controlled trial of adjuvant clodronate treatment in 
node-positive breast cancer patients. Acta Oncol 2004;43:650-6.

41.  Paterson AH, Anderson SJ, Lembersky BC, Fehrenbacher L, Falkson CI, 
King KM, et al. Oral clodronate for adjuvant treatment of operable breast 
cancer (National Surgical Adjuvant Breast and Bowel Project protocol 
B-34): a multicentre, placebo-controlled, randomised trial. Lancet Oncol 
2012;13:734-42.

42.  von Minckwitz G, Mobus V, Schneeweiss A, Huober J, Thomssen C, 
Untch M, et al. German adjuvant intergroup node-positive study: a phase 
III trial to compare oral ibandronate versus observation in patients with 
high-risk early breast cancer. J Clin Oncol 2013;31:3531-9.

43.  Coleman R, Cameron D, Dodwell D, Bell R, Wilson C, Rathbone E, et 
al. Adjuvant zoledronic acid in patients with early breast cancer: fi nal 
effi cacy analysis of the AZURE (BIG 01/04) randomised open-label 



375

Annals Academy of Medicine

  SCAN Breast Cancer Workgroup

phase 3 trial. Lancet Oncol 2014;15:997-1006.
44.  Gnant M, Mlineritsch B, Schippinger W, Luschin-Ebengreuth G, 

Pöstlberger S, Menzel C, et al. Endocrine therapy plus zoledronic acid 
in premenopausal breast cancer. N Engl J Med 2009;360:679-91.

45.  Reeder-Hayes KE, Ellis SD, Dusetzina S, Wheeler SB. Cost-effectiveness 
of alternative adjuvant bisphosphonate regimens in postmenopausal 
women with early breast cancer. Available at: http://meetinglibrary.asco.
org/content/134705-144. Accessed on 28 April 2015.



October 2015, Vol. 44 No. 10

376
Su

pp
le

m
en

ta
ry

 T
ab

le
 1

. I
nt

er
na

tio
na

l G
ui

de
lin

es
 fo

r t
he

 U
se

 o
f B

is
ph

os
ph

on
at

es
 fo

r B
on

e 
H

ea
lth

 W
he

n 
U

si
ng

 A
dj

uv
an

t A
ro

m
at

as
e 

In
hi

bi
to

rs

G
ui

de
lin

e 
Ti

tle

A
lg

or
ith

m
 B

as
ed

 
on

 G
ui

de
lin

es
 fr

om
 

N
at

io
na

l O
st

eo
po

ro
si

s 
Fo

un
da

tio
n

N
C

C
N

 C
lin

ic
al

 
Pr

ac
tic

e 
G

ui
de

lin
es

 
in

 O
nc

ol
og

y 
B

re
as

t 
C

an
ce

r V
er

si
on

 3
.2

01
5

B
re

as
t C

an
ce

r:
 E

SM
O

 
C

lin
ic

al
 P

ra
ct

ic
e 

G
ui

de
lin

es
 fo

r 
D

ia
gn

os
is

, T
re

at
m

en
t 

an
d 

Fo
llo

w
-u

p

N
IC

E
 E

ar
ly

 a
nd

 
L

oc
al

ly
 A

dv
an

ce
d 

B
re

as
t C

an
ce

r:
 

D
ia

gn
os

is
 a

nd
 

Tr
ea

tm
en

t F
ul

l 
G

ui
de

lin
e

Tr
ea

tm
en

t o
f P

ri
m

ar
y 

B
re

as
t C

an
ce

r 
SI

G
N

13
4

SC
A

N
 S

ys
te

m
at

ic
 

R
ec

om
m

en
da

tio
ns

 
(D

er
iv

ed
 fr

om
 E

xi
st

in
g 

G
ui

de
lin

es
, A

t L
ea

st
 

50
%

 o
f G

ro
up

 C
on

cu
r)

SC
A

N
 U

ns
ys

te
m

at
ic

 
R

ec
om

m
en

da
tio

ns
 

(N
ot

 D
er

iv
ed

 fr
om

 
E

xi
st

in
g 

G
ui

de
lin

es
, 

If
 A

t L
ea

st
 2

/3
rd

s o
f 

W
or

kg
ro

up
 C

on
cu

r)

D
at

e 
R

el
ea

se
d

N
ov

em
be

r 2
00

6
Ju

ly
 2

01
5

A
pr

il 
20

14
Fe

br
ua

ry
 2

00
9

Se
pt

em
be

r 2
01

3
A

pr
il 

20
14

A
pr

il 
20

14

G
ui

de
lin

e 
D

ev
el

op
er

C
hi

en
 a

nd
 G

os
s. 

JC
O

 
20

06
; 2

4:
53

05

N
at

io
na

l C
an

ce
r 

C
om

pr
eh

en
si

ve
 

N
et

w
or

k 
(N

C
C

N
), 

U
ni

te
d 

St
at

es

Eu
ro

pe
an

 S
oc

ie
ty

 fo
r 

M
ed

ic
al

 O
nc

ol
og

y 
(E

SM
O

)

N
at

io
na

l I
ns

tit
ut

e 
of

 
H

ea
lth

 a
nd

 C
lin

ic
al

 
Ex

ce
lle

nc
e 

(N
IC

E)
, 

U
ni

te
d 

K
in

gd
om

Sc
ot

tis
h 

In
te

rc
ol

le
gi

at
e 

G
ui

de
lin

es
 N

et
w

or
k 

(S
IG

N
)

SC
A

N
 B

re
as

t C
an

ce
r 

W
or

kg
ro

up
SC

A
N

 B
re

as
t C

an
ce

r 
W

or
kg

ro
up

D
es

cr
ip

tio
n 

of
 M

et
ho

d 
of

 G
ui

de
lin

e 
Va

lid
at

io
n

N
A

St
at

em
en

t o
f e

vi
de

nc
e 

an
d 

co
ns

en
su

s o
f t

he
 

au
th

or
s r

eg
ar

di
ng

 th
ei

r 
vi

ew
s o

f c
ur

re
nt

ly
 

ac
ce

pt
ed

 a
pp

ro
ac

he
s t

o 
tre

at
m

en
t. 

Va
lid

at
io

n 
m

et
ho

d 
no

t s
pe

ci
fi e

d.

G
ro

up
 d

ec
is

io
n-

m
ak

in
g 

th
at

 se
ek

s t
he

 
co

ns
en

su
s o

f e
xp

er
ts

 
an

d 
th

e 
fu

lfi
llm

en
t o

f 
ob

je
ct

iv
es

.G
ui

de
lin

es
 

ap
pr

ov
ed

 b
y 

th
e 

ES
M

O
 

G
ui

de
lin

es
 W

or
ki

ng
  

G
ro

up
: M

ar
ch

 2
01

4.

G
ui

de
lin

e d
ev

el
op

m
en

t 
gr

ou
p 

m
ad

e u
p 

of
 

he
al

th
 p

ro
fe

ss
io

na
ls,

 
re

pr
es

en
ta

tiv
es

 o
f 

pa
tie

nt
 an

d 
ca

re
r g

ro
up

s, 
an

d 
te

ch
ni

ca
l e

xp
er

ts 
as

se
ss

 th
e a

va
ila

bl
e 

ev
id

en
ce

 an
d 

m
ak

e 
re

co
m

m
en

da
tio

ns
. 

A
fte

r t
he

 g
ui

de
lin

e 
de

ve
lo

pm
en

t 
gr

ou
p 
fi n

al
ise

s t
he

 
re

co
m

m
en

da
tio

ns
, 

th
e c

ol
la

bo
ra

tin
g 

ce
nt

re
 p

ro
du

ce
s t

he
 

fi n
al

 g
ui

de
lin

e. 
N

IC
E 

fo
rm

al
ly

 ap
pr

ov
es

 th
e 

fi n
al

 g
ui

de
lin

e a
nd

 is
su

es
 

its
 g

ui
da

nc
e t

o 
th

e N
H

S.

SI
G

N
 g

ui
de

lin
es

 a
re

 
de

ve
lo

pe
d 

us
in

g 
an

 
ex

pl
ic

it 
m

et
ho

do
lo

gy
.

• D
ev

el
op

m
en

t i
s 

ca
rr

ie
d 

ou
t b

y 
m

ul
tid

is
ci

pl
in

ar
y,

 
na

tio
na

lly
 

re
pr

es
en

ta
tiv

e 
gr

ou
ps

. 
• A

 sy
st

em
at

ic
 re

vi
ew

 is
 

co
nd

uc
te

d 
to

 id
en

tif
y 

an
d 

cr
iti

ca
lly

 a
pp

ra
is

e 
th

e 
ev

id
en

ce
.

• R
ec

om
m

en
da

tio
ns

 
ar

e 
ex

pl
ic

itl
y 

lin
ke

d 
to

 th
e 

su
pp

or
tin

g 
ev

id
en

ce
.

Sy
st

em
at

ic
 

re
co

m
m

en
da

tio
ns

 a
re

 
de

riv
ed

 fr
om

 e
xi

st
in

g 
gu

id
el

in
es

 w
ith

 su
pp

or
t 

of
 a

t l
ea

st
 5

0%
 o

f 
vo

tin
g 

w
or

kg
ro

up
 

m
em

be
rs

 (e
xc

lu
di

ng
 

ab
st

ai
ni

ng
 in

di
vi

du
al

s)
. 

R
ec

om
m

en
de

d 
ch

an
ge

s i
n 

do
si

ng
 o

f 
es

ta
bl

is
he

d 
st

an
da

rd
 

dr
ug

s m
ay

 b
e 

in
cl

ud
ed

 
un

de
r s

ys
te

m
at

ic
 

re
co

m
m

en
da

tio
ns

. 
A

bs
ta

in
in

g 
is

 n
ot

 
re

co
m

m
en

de
d 

un
le

ss
 

th
e 

m
em

be
r b

el
on

gs
 to

 
a 

di
ffe

re
nt

 sp
ec

ia
lty

 o
r 

ha
s a

 si
gn

ifi 
ca

nt
 c

on
fl i

ct
 

of
 in

te
re

st
.

U
ns

ys
te

m
at

ic
 

re
co

m
m

en
da

tio
ns

 
ar

e 
no

t d
er

iv
ed

 fr
om

 
ex

is
tin

g 
gu

id
el

in
es

, b
ut

 
re

pr
es

en
t b

es
t p

ra
ct

ic
e 

re
co

m
m

en
da

tio
ns

 in
 

Si
ng

ap
or

e 
su

pp
or

te
d 

by
 a

t l
ea

st
 tw

o-
th

ird
s 

of
 v

ot
in

g 
w

or
kg

ro
up

 
m

em
be

rs
, e

xc
lu

di
ng

 
ab

st
ai

ni
ng

 in
di

vi
du

al
s. 

A
bs

ta
in

in
g 

is
 n

ot
 

re
co

m
m

en
de

d 
un

le
ss

 
th

e 
m

em
be

r b
el

on
gs

 to
 

a 
di

ffe
re

nt
 sp

ec
ia

lty
 o

r 
ha

s a
 si

gn
ifi 

ca
nt

 c
on
fl i

ct
 

of
 in

te
re

st
.

Ta
rg

et
 P

op
ul

at
io

n
Ea

rly
 b

re
as

t c
an

ce
r

Ea
rly

 b
re

as
t c

an
ce

r
Ea

rly
 b

re
as

t c
an

ce
r

Ea
rly

 b
re

as
t c

an
ce

r
Ea

rly
 b

re
as

t c
an

ce
r

B
is

ph
os

ph
on

at
es

 
fo

r O
st

eo
po

ro
si

s 
Pr

ev
en

tio
n

H
is

to
ry

 a
nd

 p
hy

si
ca

l 
ex

am
in

at
io

n,
 b

as
el

in
e 

B
M

D
 a

nd
 a

nn
ua

l h
ei

gh
t 

m
ea

su
re

m
en

ts
, l

ife
st

yl
e 

m
od

ifi 
ca

tio
ns

.     
        

        
        

        
        

  
       

       
       

       
       

       
       

       
       

       
       

       
       

T-
sc

or
e 

>-
1:

 re
sc

re
en

 in
 

1 
ye

ar
. I

f 1
-y

ea
r B

M
D

 
>-

1:
 sc

re
en

 e
ve

ry
 1

 –
 2

 
ye

ar
s.

T-
sc

or
e b

et
w

ee
n 

-1
.0

 an
d 

-1
.5

: a
nn

ua
l s

cr
ee

ni
ng

.

Th
e 

us
e 

of
  a

 
bi

sp
hs

ph
on

at
e 

is
 

ge
ne

ra
lly

 a
 p

re
fe

rr
ed

 
in

te
rv

en
tio

n 
to

 im
pr

ov
e 

B
M

D
. O

pt
im

al
 d

ur
at

io
n 

of
 b

is
ph

os
ph

on
at

e 
ha

s 
no

t b
ee

n 
es

ta
bl

is
he

d.
 

Fa
ct

or
s t

o 
co

ns
id

er
 

in
cl

ud
e 

B
M

D
,  

re
sp

on
se

 to
 th

er
ap

y,
 

an
d 

ris
k 

fa
ct

or
s f

or
 

co
nt

in
ue

d 
bo

ne
 lo

ss
 o

r 
fr

ac
tu

re
.

B
is

ph
os

ph
on

at
es

 a
nd

 
de

no
su

m
ab

 p
re

ve
nt

 
bo

ne
 lo

ss
 a

ss
oc

ia
te

d 
w

ith
 u

se
 o

f o
va

ria
n 

su
pp

re
ss

io
n 

or
 

ar
om

at
as

e 
in

hi
bi

to
rs

 
in

 e
ar

ly
 b

re
as

t c
an

ce
r 

(I
,B

).

Q
ua

lif
yi

ng
 st

at
em

en
t: 

Th
is 

re
co

m
m

en
da

tio
n 

is 
ba

se
d 

on
 ev

id
en

ce
 

fro
m

 R
CT

s a
nd

 g
ui

da
nc

e 
pr

od
uc

ed
 b

y 
Re

id
 et

 al
 

(2
00

8)
. G

ui
da

nc
e f

or
 th

e 
m

an
ag

em
en

t o
f b

re
as

t 
ca

nc
er

 tr
ea

tm
en

t-i
nd

uc
ed

 
bo

ne
-lo

ss
: A

 co
ns

en
su

s 
po

sit
io

n 
sta

te
m

en
t f

ro
m

 
a U

K
 E

xp
er

t G
ro

up
. 

Ca
nc

er
 T

re
at

m
en

t 
Re

vi
ew

s. 
Vo

lu
m

e 3
4 

(S
up

pl
 1

), 
S3

-S
18

. 

W
om

en
 w

ho
 a

re
 

po
st

m
en

op
au

sa
l a

nd
 o

n 
A

Is
 –

         
         

         
         

         
         

         
         

         
         

         
  

H
ig

h 
ris

k:
 T

-s
co

re
 <

-2
 o

r 
kn

ow
n 

ve
rte

br
al

 fr
ac

tu
re

 
> 

Bi
sp

ho
sp

ho
na

te
s a

nd
 

ca
lc

iu
m

 a
nd

 v
ita

m
in

 
D

. R
ep

ea
t a

xi
al

 D
X

A
 

af
te

r 2
4 

m
on

th
s a

nd
/o

r 
m

on
ito

r i
f d

es
ire

d 
w

ith
 

bi
oc

he
m

ic
al

 m
ar

ke
rs

 
af

te
r 6

 m
on

th
s. 

   
   

                              
                                             

                                             
        

A
lg

or
ith

m
 b

as
ed

 
on

 g
ui

de
lin

es
 fr

om
 

N
at

io
na

l O
st

eo
po

ro
si

s 
Fo

un
da

tio
n 

(C
hi

en
 

an
d 

G
os

s. 
JC

O
 2

00
6;

 
24

:5
30

5)

N
A

A
I: 

A
ro

m
at

as
e 

in
hi

bi
to

rs
; B

M
D

: B
on

e 
m

in
er

al
 d

en
si

ty
; B

M
I: 

B
od

y 
m

as
s i

nd
ex

; D
X

A
: D

ua
l e

ne
rg

y 
X

-r
ay

 a
bs

or
pt

io
m

et
ry

; N
A

: N
on

-a
pp

lic
ab

le
; R

C
T:

 R
an

do
m

is
ed

 c
on

tro
lle

d 
tri

al
s;

 T
H

: T
ot

al
 h

ip

 SCAN Breast Cancer Workgroup



377

Annals Academy of Medicine

 
Su

pp
le

m
en

ta
ry

 T
ab

le
 1

. I
nt

er
na

tio
na

l G
ui

de
lin

es
 fo

r t
he

 U
se

 o
f B

is
ph

os
ph

on
at

es
 fo

r B
on

e 
H

ea
lth

 W
he

n 
U

si
ng

 A
dj

uv
an

t A
ro

m
at

as
e 

In
hi

bi
to

rs
 (C

on
't)

G
ui

de
lin

e T
itl

e

A
lg

or
ith

m
 B

as
ed

 
on

 G
ui

de
lin

es
 fr

om
 

N
at

io
na

l O
st

eo
po

ro
si

s 
Fo

un
da

tio
n

N
C

C
N

 C
lin

ic
al

 
Pr

ac
tic

e 
G

ui
de

lin
es

 
in

 O
nc

ol
og

y 
B

re
as

t 
C

an
ce

r V
er

si
on

 
3.

20
15

B
re

as
t C

an
ce

r:
 

E
SM

O
 C

lin
ic

al
 

Pr
ac

tic
e 

G
ui

de
lin

es
 

fo
r 

D
ia

gn
os

is
, 

Tr
ea

tm
en

t 
an

d 
Fo

llo
w

-u
p

N
IC

E
 E

ar
ly

 a
nd

 L
oc

al
ly

 
A

dv
an

ce
d 

B
re

as
t C

an
ce

r:
 

D
ia

gn
os

is
 a

nd
 T

re
at

m
en

t 
Fu

ll 
G

ui
de

lin
e

Tr
ea

tm
en

t o
f P

ri
m

ar
y 

B
re

as
t C

an
ce

r 
SI

G
N

13
4

SC
A

N
 S

ys
te

m
at

ic
 

R
ec

om
m

en
da

tio
ns

 
(D

er
iv

ed
 fr

om
 E

xi
st

in
g 

G
ui

de
lin

es
, A

t L
ea

st
 

50
%

 o
f G

ro
up

 C
on

cu
r)

SC
A

N
 U

ns
ys

te
m

at
ic

 
R

ec
om

m
en

da
tio

ns
 

(N
ot

 D
er

iv
ed

 fr
om

 
E

xi
st

in
g 

G
ui

de
lin

es
, 

If
 A

t L
ea

st
 2

/3
rd

s o
f 

W
or

kg
ro

up
 C

on
cu

r)

T-
sc

or
e 

be
tw

ee
n 

-1
.5

 a
nd

 -2
.0

: c
he

ck
 

vi
ta

m
in

 D
 le

ve
l 

[2
5(

O
H

)D
]. 

C
on

si
de

r 
bi

sp
ho

sp
ho

na
te

 th
er

ap
y 

de
pe

nd
in

g 
on

 ri
sk

 
fa

ct
or

s. 
 

T-
sc

or
e 

<-
2.

0:
 c

he
ck

 
vi

ta
m

in
 D

 le
ve

l 
[2

5(
O

H
)D

]. 
Tr

ea
t w

ith
 

bi
sp

ho
sp

ho
na

te
 th

er
ap

y.

W
om

en
 w

ho
 a

re
 

po
st

m
en

op
au

sa
l a

nd
 o

n 
A

Is
 –

       
       

       
       

       
       

       
       

       
       

       
       

       

H
ig

h 
ris

k:
 T

-s
co

re
 <

-2
 o

r 
kn

ow
n 

ve
rte

br
al

 fr
ac

tu
re

 
> 

B
is

ph
os

ph
on

at
es

 a
nd

 
ca

lc
iu

m
 a

nd
 v

ita
m

in
 D

. 
R

ep
ea

t a
xi

al
 D

X
A

 a
fte

r 2
4 

m
on

th
s a

nd
/o

r m
on

ito
r i

f 
de

si
re

d 
w

ith
 b

io
ch

em
ic

al
 

m
ar

ke
rs

 a
fte

r 6
 m

on
th

s.  
                                           

                                           
                                           

  

M
ed

iu
m

 ri
sk

: T
-s

co
re

 
be

tw
ee

n 
-1

 a
nd

 -2
 >

 
Li

fe
st

yl
e 

ad
vi

ce
 p

lu
s 

ca
lc

iu
m

 a
nd

 v
ita

m
in

 D
. 

R
ep

ea
t a

xi
al

 B
M

D
 a

fte
r 

24
 m

on
th

s. 
If

 a
nn

ua
l r

at
e 

of
 b

on
e 

lo
ss

 >
4%

 a
t L

S 
or

 
TH

 a
nd

 /o
r T

-s
co

re
 <

-2
.0

 >
 

bi
sp

ho
sp

ho
na

te
s a

nd
 tr

ea
t 

un
de

r h
ig

h 
ris

k 
ca

te
go

ry
.                                 

                                                    
                                           

Lo
w

 ri
sk

: B
ot

h 
T-

sc
or

es
 >

-1
. 

Li
fe

st
yl

e 
ad

vi
ce

.         
               

               
               

               
               

               
     

W
om

en
 >

/=
75

 y
ea

rs
 o

ld
 w

ith
 

at
 le

as
t o

ne
 m

aj
or

 ri
sk

 fa
ct

or
 

(p
re

vi
ou

s l
ow

 tr
au

m
a f

ra
ct

ur
e 

>5
0 

ye
ar

s o
ld

, p
ar

en
ta

l 
hi

sto
ry

 o
f h

ip
 fr

ac
tu

re
, 

al
co

ho
l i

nt
ak

e >
/=

4 
un

its
/

da
y, 

di
se

as
es

 as
so

ci
at

ed
 w

ith
 

se
co

nd
ar

y 
os

te
op

or
os

is,
 p

rio
r 

co
rti

co
ste

ro
id

s f
or

 >
6 

m
on

th
s, 

BM
I <

22
): 

Bi
sp

ho
sp

ho
na

te
s 

an
d 

ca
lc

iu
m

 an
d 

vi
ta

m
in

 D
.

M
ed

iu
m

 ri
sk

: 
T-

sc
or

e 
bt

w
 -1

 a
nd

 -2
  >

 
Li

fe
st

yl
e 

ad
vi

ce
 p

lu
s c

al
ci

um
 

an
d 

vi
ta

m
in

 D
. R

ep
ea

t a
xi

al
 

B
M

D
 a

fte
r 2

4 
m

on
th

s. 
If

 
an

nu
al

 ra
te

 o
f b

on
e 

lo
ss

 >
4%

 
at

 L
S 

or
 T

H
 a

nd
 /o

r T
-s

co
re

 
<-

2.
0 

> 
bi

sp
ho

sp
ho

na
te

s a
nd

 
tre

at
 u

nd
er

 h
ig

h 
ris

k 
ca

te
go

ry
.                                                                                          

Lo
w

 ri
sk

: B
ot

h 
T-

sc
or

es
 >

-1
. 

Li
fe

st
yl

e 
ad

vi
ce

.        
            

            
            

            
            

            
            

   

W
om

en
 >

/=
75

 y
ea

rs
 o

ld
 w

ith
 

at
 le

as
t 1

 m
aj

or
 ri

sk
 fa

ct
or

 
(p

re
vi

ou
s l

ow
 tr

au
m

a 
fr

ac
tu

re
 

>5
0 

ye
ar

s o
ld

, p
ar

en
ta

l 
hi

st
or

y 
of

 h
ip

 fr
ac

tu
re

, 
al

co
ho

l i
nt

ak
e 

>/
=4

 u
ni

ts
/

da
y,

 d
is

ea
se

s a
ss

oc
ia

te
d 

w
ith

 
se

co
nd

ar
y 

os
te

op
or

os
is

, 
pr

io
r c

or
tic

os
te

ro
id

s f
or

 
>6

 m
on

th
s, 

B
M

I <
22

): 
B

is
ph

os
ph

on
at

es
 a

nd
 c

al
ci

um
 

an
d 

vi
ta

m
in

 D
.

M
em

be
r V

ot
es

10
 o

ut
 o

f 1
2 

vo
te

s
2 

ou
t o

f 1
2 

vo
te

s
N

il
N

il
N

il
10

 o
ut

 o
f 1

2 
vo

te
s

N
A

A
I: 

A
ro

m
at

as
e 

in
hi

bi
to

rs
; B

M
D

: B
on

e 
m

in
er

al
 d

en
si

ty
; B

M
I: 

B
od

y 
m

as
s i

nd
ex

; D
X

A
: D

ua
l e

ne
rg

y 
X

-r
ay

 a
bs

or
pt

io
m

et
ry

; N
A

: N
on

-a
pp

lic
ab

le
; R

C
T:

 R
an

do
m

is
ed

 c
on

tro
lle

d 
tri

al
s;

 T
H

: T
ot

al
 h

ip

 SCAN Breast Cancer Workgroup



October 2015, Vol. 44 No. 10

378
Su

pp
le

m
en

ta
ry

 T
ab

le
 2

. I
nt

er
na

tio
na

l G
ui

de
lin

es
 fo

r t
he

 U
se

 o
f A

dj
uv

an
t B

is
ph

os
ph

on
at

es
 to

 In
fl u

en
ce

 B
re

as
t C

an
ce

r O
ut

co
m

es

G
ui

de
lin

e 
Ti

tle
B

re
as

t C
an

ce
r:

 E
SM

O
 C

lin
ic

al
 P

ra
ct

ic
e 

G
ui

de
lin

es
 fo

r 
D

ia
gn

os
is

, T
re

at
m

en
t a

nd
 

Fo
llo

w
-u

p

B
C

 C
an

ce
r A

ge
nc

y:
 B

re
as

t C
an

ce
r 

M
an

ag
em

en
t. 

M
is

ce
lla

ne
ou

s 
C

on
si

de
ra

tio
ns

SC
A

N
 S

ys
te

m
at

ic
 R

ec
om

m
en

da
tio

ns
 

(D
er

iv
ed

 fr
om

 E
xi

st
in

g 
G

ui
de

lin
es

, A
t 

L
ea

st
 5

0%
 o

f G
ro

up
 C

on
cu

r)

SC
A

N
 U

ns
ys

te
m

at
ic 

R
ec

om
m

en
da

tio
ns

 
(N

ot
 D

er
iv

ed
 fr

om
 E

xi
sti

ng
 G

ui
de

lin
es

, I
f A

t 
Le

as
t T

w
o-

th
ird

s o
f W

or
kg

ro
up

 C
on

cu
r)

D
at

e 
R

el
ea

se
d

A
pr

il 
20

14
Ja

nu
ar

y 
20

13
A

pr
il 

20
14

A
pr

il 
20

14

G
ui

de
lin

e 
D

ev
el

op
er

Eu
ro

pe
an

 S
oc

ie
ty

 fo
r M

ed
ic

al
 O

nc
ol

og
y 

(E
SM

O
)

B
C

 C
an

ce
r A

ge
nc

y
SC

A
N

 B
re

as
t C

an
ce

r W
or

kg
ro

up
SC

A
N

 B
re

as
t C

an
ce

r W
or

kg
ro

up

D
es

cr
ip

tio
n 

of
 

M
et

ho
d 

of
 G

ui
de

lin
e 

Va
lid

at
io

n

G
ro

up
 d

ec
is

io
n-

m
ak

in
g 

th
at

 se
ek

s t
he

 
co

ns
en

su
s o

f e
xp

er
ts

 a
nd

 th
e 

fu
lfi

llm
en

t 
of

 o
bj

ec
tiv

es
.G

ui
de

lin
es

 a
pp

ro
ve

d 
by

 th
e 

ES
M

O
 G

ui
de

lin
es

 W
or

ki
ng

 G
ro

up
: M

ar
ch

 
20

14
.

Th
e 

B
C

 C
an

ce
r A

ge
nc

y 
ha

s p
re

pa
re

d 
th

es
e 

ca
nc

er
 m

an
ag

em
en

t g
ui

de
lin

es
, 

ba
se

d 
on

 th
e 

ac
cu

m
ul

at
ed

 e
xp

er
ie

nc
es

 
of

 th
is

 a
ge

nc
y 

to
ge

th
er

 w
ith

 "
be

st
" 

pr
ac

tic
e 

ev
id

en
ce

 d
er

iv
ed

 fr
om

 m
aj

or
 

ca
nc

er
 c

en
tre

s t
hr

ou
gh

ou
t t

he
 w

or
ld

.T
he

 
re

co
m

m
en

da
tio

ns
 h

av
e 

be
en

 d
ev

el
op

ed
 

by
 p

ro
vi

nc
ia

l t
um

ou
r g

ro
up

s c
om

po
se

d 
of

 o
nc

ol
og

is
ts

, r
ad

io
lo

gi
st

s, 
pa

th
ol

og
is

ts
, 

on
co

lo
gy

 n
ur

se
s, 

ph
ar

m
ac

is
ts

 a
nd

 
pr

ac
tit

io
ne

rs
 fr

om
 h

ea
lth

 d
is

ci
pl

in
es

 
co

nt
rib

ut
in

g 
to

 sp
ec

ia
lis

ed
 o

nc
ol

og
y 

ca
re

 
at

 th
e 

B
C

 C
an

ce
r A

ge
nc

y 
an

d 
U

ni
ve

rs
ity

 
of

 B
rit

is
h 

C
ol

um
bi

a.

Sy
st

em
at

ic
 re

co
m

m
en

da
tio

ns
 a

re
 d

er
iv

ed
 

fr
om

 e
xi

st
in

g 
gu

id
el

in
es

 w
ith

 su
pp

or
t 

of
 a

t l
ea

st
 5

0%
 o

f v
ot

in
g 

w
or

kg
ro

up
 

m
em

be
rs

 (e
xc

lu
di

ng
 a

bs
ta

in
in

g 
in

di
vi

du
al

s)
. R

ec
om

m
en

de
d 

ch
an

ge
s 

in
 d

os
in

g 
of

 e
st

ab
lis

he
d 

st
an

da
rd

 d
ru

gs
 

m
ay

 b
e 

in
cl

ud
ed

 u
nd

er
 sy

st
em

at
ic

 
re

co
m

m
en

da
tio

ns
. A

bs
ta

in
in

g 
is

 n
ot

 
re

co
m

m
en

de
d 

un
le

ss
 th

e 
m

em
be

r b
el

on
gs

 
to

 a
 d

iff
er

en
t s

pe
ci

al
ty

 o
r h

as
 a

 si
gn

ifi 
ca

nt
 

co
nfl

 ic
t o

f i
nt

er
es

t.

U
ns

ys
te

m
at

ic
 re

co
m

m
en

da
tio

ns
 a

re
 n

ot
 

de
riv

ed
 fr

om
 e

xi
st

in
g 

gu
id

el
in

es
, b

ut
 

re
pr

es
en

t b
es

t p
ra

ct
ic

e 
re

co
m

m
en

da
tio

ns
 in

 
Si

ng
ap

or
e 

su
pp

or
te

d 
by

 a
t l

ea
st

 tw
o-

th
ird

s 
of

 v
ot

in
g 

w
or

kg
ro

up
 m

em
be

rs
, e

xc
lu

di
ng

 
ab

st
ai

ni
ng

 in
di

vi
du

al
s. 

A
bs

ta
in

in
g 

is
 n

ot
 

re
co

m
m

en
de

d 
un

le
ss

 th
e 

m
em

be
r b

el
on

gs
 

to
 a

 d
iff

er
en

t s
pe

ci
al

ty
 o

r h
as

 a
 si

gn
ifi 

ca
nt

 
co

nfl
 ic

t o
f i

nt
er

es
t.

Ta
rg

et
 P

op
ul

at
io

n
Ea

rly
 b

re
as

t c
an

ce
r

Ea
rly

 b
re

as
t c

an
ce

r

B
is

ph
os

ph
on

at
es

 a
s 

A
dj

uv
an

t T
he

ra
py

B
is

ph
os

ph
on

at
es

 re
du

ce
 th

e 
fr

eq
ue

nc
y 

of
 b

on
e 

m
et

as
ta

se
s a

nd
 im

pr
ov

e 
su

rv
iv

al
 

in
 p

os
tm

en
op

au
sa

l w
om

en
 (n

at
ur

al
 o

r 
in

du
ce

d)
 w

ith
 b

re
as

t c
an

ce
r (

I, 
A

).
B

is
ph

os
ph

on
at

es
 d

o 
no

t i
m

pr
ov

e 
di

se
as

e 
ou

tc
om

es
 in

 p
re

m
en

op
au

sa
l w

om
en

 (I
, A

).

Th
er

e 
is

 in
su

ffi 
ci

en
t e

vi
de

nc
e 

to
 ro

ut
in

el
y 

re
co

m
m

en
d 

bi
sp

ho
sp

ha
na

te
 th

er
ap

y 
to

 a
dj

uv
an

t b
re

as
t c

an
ce

r p
at

ie
nt

s. 
O

nc
ol

og
is

ts
 m

ay
 re

co
m

m
en

d 
in

te
rm

itt
en

t 
zo

le
dr

on
ic

 a
ci

d 
fo

r t
hr

ee
 y

ea
rs

 in
 se

le
ct

ed
 

ea
rly

 b
re

as
t c

an
ce

r p
at

ie
nt

s b
as

ed
 o

n 
ex

is
tin

g 
ev

id
en

ce
.

ES
M

O
 C

lin
ic

al
 P

ra
ct

ic
e 

G
ui

de
lin

es
N

A

M
em

be
r V

ot
es

12
 o

f 1
2 

vo
te

s
N

il
12

 o
f 1

2 
vo

te
s

N
A

 SCAN Breast Cancer Workgroup


