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Supplementary Table1. Summary of recommendations for evaluation of bone health in women with early breast cancer 

	Guideline
	Baseline DXA
	Frequency of subsequent scans
	Details of fracture risk assessment
	Assessment for morphometric fractures

	Canadian Guidelines21

	Yes
	No treatment with BMAs: every 5 years if low risk (FRAX 10yr <10%) or 1-3 years if moderate risk (FRAX 10yr 10-20%). Treated with BMAs: every 2 years or annually if osteopaenia

	FRAX tool 
	No recommendation

	EMAS position statement22 
	Yes
	No details  
	age > 65 years, BMI <24 kg/m 2, fragility fracture above age 50 years, parental history of hip fracture, glucocorticoid use > 6 months, prior/current history of smoking, alcohol consumption, Ca, PTH, 25OHD

	No recommendation

	ESMO guidelines23
	Yes
	1-2 years 
	FRAX tool, Ca, PO4, 25OHD, PTH, Cr Cl, SPEP
	No recommendation

	European Panel guidelines24
	Yes
	No recommendation
	FRAX tool but only in postmenopausal women 
	No recommendation

	Joint position statement of the IOF/CABS/ECTS/IEG/ESCEO/IMS/SIOG25
	Yes
	1-2 years
	Smoking history, BMI < 20kg/m2, parental history of hip fracture, fragility fracture above age 50 years, oral glucocorticoid use > 6 months, 25OHD

	No recommendation

	Lithuanian Guidelines26 
	Yes
	As per Lithuanian Ministry of Health recommendations – not specified
	Prior history of FF. If no FF +TS <-1.5 evaluate falls risk. If no FF + TS between <-1.5 and >-2.5 + > 1 falls risk factor detailed evaluation of fracture risk factors: age > 65 years, low BMI < 20kg/m2, parental history of hip fracture, AI therapy > 6 months, tamoxifen in the premenopausal period, premature menopause (natural or medically induced), radiotherapy, oral glucocorticoids > 7.5mg per day over 3 months, alcohol consumption, smoking
	Yes. All patients at baseline 

	NCCN Task Force Report27
	Yes
	2 years; consider repeat scan in 1 year if bone loss risks have changed significantly or for a major therapeutic intervention
	FRAX tool and annual height measurement

	Vertebral fracture assessment (VFA) at time of DXA in everyone, if not available consider lateral T-L x-ray

	Singapore Cancer Network Guidelines28
	Yes
	1-2 years 
	Personal history of FF as an adult, hip fracture in a first degree relative, chronic corticosteroid use, immobility and inadequate physical activity, cigarette smoking, > 2 standard drinks of alcohol daily, low body weight, lifelong low calcium intake, 25OHD, chronic illness (hyperthyroidism, hyperparathyroidism, inflammatory bowel disease)
	No recommendation 



25OHD = 25-hydroxy vitamin D; BL = baseline; BMAs = bone modifying agents; Ca = serum calcium; Cr Cl = creatinine clearance; DXA = dual energy x-ray absorptiometry scan; FF = fragility fracture; PO4 = phosphate; PTH = parathyroid hormone; SPEP = serum protein electrophoresis; TS = T-score (based on bone mineral density data)

Guidelines developed within the last 5 years were included.


Supplementary Table 2. Summary of major RCTs evaluating the efficacy of anti-resorptive therapies for aromatase inhibitor induced bone loss (AIBL) in women with ER+ early breast cancer

	Study
	Population at study entry
	Intervention
	n
	Dose, Route of Administration & Duration of Follow-up

	Primary Outcomes
	Results

	
PARENTAL THERAPIES


	Safra T et al.1
2011

	Postmenopausal
Median age 59y, range 43 - 84y
T-score > -2.5 
No prevalent fractures

	Zoledronate 
Untreated Control 
	47
43
	4mg Q6M, IV
60 months 
	LS BMD up to 60 months 
	24m (n=57): Difference of 0.98 g/cm2 and 0.63 g/cm2 at spine and hip 

48m (n=19): Difference of 0.87g/cm2 and 0.60 g/cm2 at spine and hip 

Primary end point at 60m not evaluable (n=15)


	Gnant M et al.2
2008

ABCSG-12 Bone Sub-study
	Premenopausal, OFS + AI
Median age 45y, range 26 - 56y 
T-score > -2.5 
No prevalent fractures

	Zoledronate
Untreated Control 


	105
96
	4mg Q6M, IV
60 months 
(ET + ZOL/Placebo for 36 months and then stopped for 24 months)
	BMD at 12 months

	4 arm study: OS + Tam/AI and OS + Tam/AI + ZOL (total n = 414) - only AI results presented here

12m: LS: +2.1% vs -5.6% in ZOL vs Control
         TH: no significant difference

36m: LS +1.0% vs -9.0% in ZOL vs Control
         TH: +0.8% vs -7.3% in ZOL vs Control 



	Gnant M et al.3
2015

ABCSG-18

	Postmenopausal >60 or BSO or <60y + FSH and E2 in postmenopausal range 
Median age 64y, range 38-91y
No T-score exclusion
	Denosumab
Placebo Control 


	1711
1709
	60mg Q6M, SC
36 months
	Time to first clinical fracture

	Time to first clinical fracture delayed in Denosumab vs Placebo HR 0·5 [95% CI 0·39–0·65], p<0·0001
Fractures 92 vs 176
Fracture reduction irrespective of baseline BMD

36m: LS: +7.27% vs -2.75% in Denosumab vs Placebo
         TH: +4.60% vs -3.32% in Denosumab vs Placebo


	Ellis GK et al.4,5 
2008

	Postmenopausal 
Mean age 59y, range 35-84y
T-score -1.0 to -2.5

	Denosumab
Placebo Control 
	127
125
	60mg Q6M, SC
24 months
	BMD at 12 months
	12m: Difference of +5.5% at LS in Denosumab vs Placebo

24m: Difference +7.6% at LS, +4.7% at TH, +3.6% at FN in Denosumab vs Placebo


	
ORAL THERAPIES


	Greenspan SL et al.6 
2015
	Postmenopausal 
Mean age 65(R) and 64(P)
T-score -1.0 to -2.5
T-score <-2.5/prior FF allowed if treating team and patient agreeable after counselling about treatment options

	Risedronate 
Placebo
	55
54
	35mg QW, PO 
24 months 
	LS and TH BMD at 24 months
	12m: LS: +2.0% vs -1.2% in Risedronate (n=50) vs Placebo (n=50)
         TH: +0.5% vs -1.6% in Risedronate (n=50) vs Placebo (n=50)

24m: LS: +2.3% vs -1.7% in Risedronate (n=48) vs Placebo (n=47)
         TH: +0.6% vs -2.7% in Risedronate (n=48) vs Placebo (n=47)

	Sestak I et al.7 
2014 

IBIS-II Bone Sub-study
	Postmenopausal or BSO 
Median age 60y
T-score -1.0 to -2.5 
	Risedronate 
Placebo

Allowed to reduce frequency to fortnightly or drug holiday if severe adverse events 
	137
123
	35mg QW, PO
36 months
	LS and TH BMD at 36 months
	36m: LS: +1.1% vs -2.6% in Risedronate (n=77) vs Placebo (n=73)
         TH: -0.7% vs -3.5% in Risedronate (n=77) vs Placebo (n=73)


	Van Poznak C et al.8 
2010 

SABRE
	Postmenopausal 
Mean age 64y (R) and 65y (P) 
T-score -1.0 to -2.0 
	Risedronate 
Placebo
	77
77
	35mg QW, PO
24 months
	LS BMD at 12 months 
	12m: LS: +1.2% vs -1.2% in Risedronate (n=72) vs Placebo (n=62) 
         TH: +0.9% vs -0.4% in Risedronate (n=72) vs Placebo (n=62)

24m: LS: +2.2% vs -1.8% in Risedronate (n=60) vs Placebo (n=54)
         TH: +1.8% vs -1.1% in Risedronate (n=60) vs Placebo (n=54)


	Markopoulos C et al.9 
2010

ARBI
	Postmenopausal 
Mean age 65 (R) and 63y (P)
T-score -1.0 to -2.5
	Risedronate 
Placebo 
	37
33
	35mg QW, PO
24 months 

	LS and TH BMD at 12 months 
	12m: LS and TH not significant (n=57)

24m: LS +5.7% vs -1.5% in Risedronate (n=26) vs Placebo (n=21)
         TH +1.6% vs -3.9% in Risedronate(n=26) vs Placebo (n=21)


	Lester JE et al.10 
2008 

ARIBON
	Postmenopausal 
Median age 68y
T-score -1.0 to -2.5 

	Ibandronate
Placebo

	25
25
	150mg Q4W, PO
24 months 
	LS and TH BMD at 12 and 24 months
	12m: LS: +3.11% vs -2.35% in Risedronate (n=23) vs Placebo (n=25)
         TH: +0.98% vs -2.27% in Risedronate (n=23) vs Placebo (n=25)

24m: LS: +2.98% vs -3.22% in Risedronate (n=21) vs Placebo(n=19) 
         TH: +0.60% vs -3.90% in Risedronate (n=21) vs Placebo (n=19)


	
IMMEDIATE VS. DELAYED THERAPY


	Bundred NJ et al.11
2008

ZO-FAST
	Postmenopausal
Median age 57 (I) and 58 (D), range 36-87y
T-score > -2.0
No prevalent fractures
n =1065 at baseline

	Zoledronate - Immediate
Zoledronate - Delayeda



	533
532
	4mg Q6M, IV
12 months
	LS BMD at 12 months 
	12m: LS: +2.1% vs -3.5% in Immediate (n=467) vs Delayed (n=464)
         TH: Difference +3.6% in Immediate (n=467) vs Delayed (n=464)

	Eidtmann H et al.12
2010

ZO-FAST
	Postmenopausal
Median age 57 (I) and 58 (D), range 36-87y
T-score > -2.0
No prevalent fractures
n =1065 at baseline
	Zoledronate - Immediate
Zoledronate - Delayedb


	533
532
	4mg Q6M, IV
36 months
	LS BMD at 12 months
	36m: LS: +4.39% vs -4.9% in Immediate (n=314) vs Delayed (n=319)
         TH: Difference +5.41% in Immediate (n=314) vs Delayed (n=319)

	Coleman R et al.13
2013

ZO-FAST

	Postmenopausal
Median age 57 (I) and 58 (D), range 36-87y
T-score > -2.0
No prevalent fractures
n =1065 at baseline
	Zoledronate - Immediate
Zoledronate - Delayedb


	533
532
	4mg Q6M, IV
60 months
	LS BMD at 12 months
	60m: LS: +4.3% vs -5.7% in Immediate (n=264) vs Delayed (n=264)
         TH: +1.6% vs -4.2% in Immediate (n=264) vs Delayed (n=264)


	Brufsky A et al.14
2007

Z-FAST
	Postmenopausal 
Median age 60y, range 35-89y
T-score > -2.0

	Zoledronate - Immediate 
Zoledronate - Delayeda


	301
301
	4mg Q6M, IV
12 months
	LS BMD at 12 months
	The least squares mean difference between groups in percentage change of BMD from baseline to month 12 for LS = 4.3% and total hip = 3.2%
(Immediate n=251, Delayed n=256)

	Brufsky A et al.15
2009

Z-FAST
	Postmenopausal 
Median age 60y, range 35-89y
T-score > -2.0

	Zoledronate - Immediate
Zoledronate - Delayedb


	301
301
	4mg Q6M, IV
36 months
	LS BMD at 12 months
	The least squares mean difference between groups in percentage change of BMD from baseline to month 36 for LS = 6.7% and total hip = 5.3%
(Immediate n=189, Delayed n=189)

	Brufsky A et al.16
2012

Z-FAST
	Postmenopausal 
Median age 60y, range 35-89y
T-score > -2.0

	Zoledronate - Immediate
Zoledronate - Delayedb


	301
301
	4mg Q6M, IV
61 months
	LS BMD at 12 months
	The least squares mean difference between groups in percentage change of BMD increased from baseline to month 61 for LS (4.3% to 8.9%) and total hip (3.2% to 6.7%)


	Brufksky A et al.17
2008

Combined Z-FAST and 
ZO-FAST
	Postmenopausal 
Median age 58(I) and 59(D), range 35-89y
T-score > -2.0

	Zoledronate - Immediate
Zoledronate - Delayeda 


	833
834
	4mg Q6M, IV
12 months
	LS BMD at 12 months 
	The least squares mean difference between groups in percentage change of BMD from baseline to month 12 for LS = 5.2% and total hip = 3.5%




	Llombart A et al.18
2012

E-ZO-FAST

	Postmenopausal 
Median age 58, range 40-81
T-score > -2.0
No prevalent fractures
	Zoledronate - Immediate
Zoledronate - Delayedb


	252
270
	4mg Q6M, IV
12 months
	LS BMD at 12 months 

	12m: LS: +2.72% vs -2.71% in Immediate vs Delayed
         TH: +1.72% vs -1.59% in Immediate vs Delayed


	Hines SL et al.19
2009

NCCTG - NO3CC
	Postmenopausal starting aromatase inhibition after tamoxifen; >55y with cessation of menses or <55 with 1yr cessation of menses or BSO 
Mean age 59y
T-score > -2.0
No prevalent fractures 

	Zoledronate - Immediate
Zoledronate - Delayedc


	274
277
	4mg Q6M, IV
24 months
	LS BMD at 12 months 
	12m: LS: +3.66% vs -1.66% in Immediate (n=208) vs Delayed (n=221)
         TH: +1.02% vs -1.41% in Immediate (n=208) vs Delayed (n=221)
         FN: +2.08% vs -0.09% in Immediate (n=208) vs Delayed (n=221)

24m: LS: +4.94% vs -2.28% in Immediate (n=179) vs Delayed (n=198)
         TH: +1.22% vs -3.34% in Immediate (n=179) vs Delayed (n=198)
         FN: +3.36% vs +0.54% in Immediate (n=179) vs Delayed (n=198)

	Wagner-Johnston ND et al.20

2015

NCCTG - NO3CC

	Postmenopausal starting aromatase inhibition after tamoxifen; >55y with cessation of menses or <55 with 1yr cessation of menses or BSO 
Mean age 59y
T-score > -2.0
No prevalent fractures

	Zoledronate - Immediate
Zoledronate - Delayedc


	274
277
	4mg Q6M, IV
60 months
	LS BMD at 12 months 
	60m: Difference in LS +9.42% in Immediate (n=118) vs Delayed (n=119)

Significant differences at TH in Immediate (n=118) vs Delayed (n=119) (values not given)




BMD = bone mineral density; BSO = bilateral salpingo-oophorectomy; E2 = oestradiol; ET = endocrine therapy; FN = femoral neck; FSH = follicle stimulating hormone; IV = intravenous; LS = lumbar spine; M = months; OFS = ovarian function suppression (with goserelin); PO = oral; SC = subcutaneous; TS = T-score; TH = total hip; Q = every; W = week; ZOL = zoledronic acid 

a Delayed: ZOL started if fragility fracture or on study T-score <-2.0
b Delayed: ZOL started if fragility fracture or on study T-score <-2.0 or morphometric LS fracture detected at 36 months
c Delayed: ZOL started if fragility fracture or on study T-score <-2.0 or morphometric LS fracture detected at any point


Supplementary Table 3. Summary of recommendations for management of bone health in women with early breast cancer 
 
	Guideline
	Weight bearing exercise 
	Total daily calcium intake 
	Daily 25-OH vitamin D dose and target level
	T-score to initiate anti-resorptive therapy 
	Other recommendations for starting anti-resorptive therapy
	Recommended anti-resorptive agents and dose

	Canadian Guidelines21

	Yes
	1200mg
	1000IU daily; target level not specified
	< -2.0 in postmenopausal women only 

	Postmenopausal FRAX 10yr 10-20% of major fracture; Premenopausal or postmenopausal FRAX 10 yr risk >20% of major fracture; Prevalent hip/spine FF or >1 FF
	Zoledronate 4mg q6mo, denosumab 60mg q6mo, any oral bisphosphonate. No recommendations made favouring one agent over the other. 

	EMAS position statement22 
	Yes
	1000mg
	800 -1000IU; target level not specified
	< -2.0

	2 or more clinical risk factors for fracture (specific risk factors not specified – reference made to other guidelines); Women at intermediate or high risk of fracture
	Bisphosphonates. Consider denosumab.

	ESMO guidelines23
	Yes, moderate intensity
	1000mg
	1000 - 2000IU; target level not specified
	< -2.0

	2 or more of the following risk factors: TS < -1.5, age >65, current/previous smoking history, BMI < 20, parental history of hip fracture, fragility fracture above age 50yo, oral glucocorticoid use > 6 months; annual BMD loss > 10% 
or > 4-5% if osteopaenic at baseline
	Zoledronate 4mg q6mo, denosumab 60mg q6mo, any oral bisphosphonate. No recommendations made favouring one agent over the other. 


	European Panel guidelines24
	Yes
	1000mg
	1000 - 2000IU; target level not specified
	< -2.0

	In postmenopausal women (natural/induced) if 2 or more clinical risk factors (risk factors not specified in guideline – reference made to other guidelines) 

	Premenopausal: Zoledronate 4mg q6mo. Postmenopausal women: Zoledronate 4mg q6mo, denosumab 60mg q6mo, any oral bisphosphonate.

	Joint position statement of the IOF/CABS/ECTS/IEG/ESCEO/IMS/SIOG25
	Yes, moderate intensity
	1200mg for postmenopausal women
	800 - 2000IU; target level not specified
	< -2.0

	2 or more of the following risk factors: TS < -1.5, age >65, current/previous smoking history, BMI < 20, parental history of hip fracture, fragility fracture above age 50 yo, oral glucocorticoid use > 6 months; Annual BMD loss > 5-10%

	Denosumab 60mg q6mo and zoledronate 4mg q6mo are the preferred agents - denosumab when fracture risk is a concern and zoledronate when disease recurrence is the main priority

	Lithuanian Guidelines26 
	Yes
	1000mg
	800 - 1000IU; target level not specified
	 < -2.5 and at least 1 fall risk factor

	Osteoporotic fracture (clinical or morphometric) within the previous year; TS < -1.5 and > -2.5 + > 2 RF for fracture + > 1 fall RF

	Denosumab 60mg q6mo. Bisphosphonates not approved for cancer-treatment induced bone loss in Lithuania.

	NCCN Task Force Report27
	Yes, 30 minutes per day of moderate intensity 
	1200mg
	800 - 1000IU; target level not specified
	< -2.0, consider if TS between   -1.5 and -2.0
	FRAX 10 yr fracture risk >20% for major fracture and > 3% for hip fracture

	No recommendations made favouring one agent over the other (oral BP or zoledronate or denosumab). Consider parental therapy in patients who are non-adherent to oral therapy.

	Singapore Cancer Network Guidelines28
	Yes
	1200 – 1500mg 
	800IU; target level not specified
	< -2.0
	Consider if TS between -1.5 and -2.0 and 2 additional clinical risk factors for fracture (advanced age, FF as an adult, hip fracture in a first degree relative, chronic corticosteroid use, immobility and inadequate physical activity, cigarette smoking, > 2 standard units of alcohol daily, low body weight, lifelong low calcium intake, vitamin D deficiency, chronic illness (hyperthyroidism, hyperparathyroidism, inflammatory bowel disease)
	No recommendations made favouring one agent over the other (oral BP or zoledronate). Denosumab not covered by this guideline. 




FF = fragility fracture; TS = T-score (based on bone mineral density data)
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