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Abstract
Purpose Despite the increasing use of adjuvant bone-modifying agents (BMAs) such as zoledronate and clodronate in 
the treatment of patients with early stage breast cancer (EBC), little is known about real world practice patterns. A physi-
cian survey was performed to address this deficit and determine interest in clinical trials of alternative strategies for BMA 
administration.
Methods Canadian oncologists treating patients with EBC were surveyed via an anonymized online survey. The survey 
collected information on: physician demographics, knowledge and interpretation of adjuvant bisphosphonate guidelines, 
and real world prescribing practices. Questions also determined thoughts around the design of future adjuvant BMA trials.
Results Of 127 surveyed physicians, 53 eligible invitees responded (response rate 42%). The majority of physicians are 
offering high-risk postmenopausal patients adjuvant BMAs. The most common BMA regimen was adjuvant zoledronate 
(45/53, 85%) every 6 months for 3 years. Concerns around toxicities and repeated visits to the cancer centre were perceived 
as the greatest barriers to adjuvant bisphosphonate use. Respondents were interested in future trials of de-escalation of BMAs 
comparing a single infusion of zoledronate vs. 6-monthly zoledronate for 3 years. The most favoured primary endpoints for 
such a trial included disease recurrence and fragility fracture rates.
Conclusion Questions around optimal use of adjuvant bisphosphonates in patients with EBC still exist. There is interest 
among physicians in performing trials of de-escalation of these agents. The results of this survey will assist in designing 
pragmatic clinical trials to address this question.
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Introduction

Patients with early stage breast cancer (EBC) are at an 
increased risk of skeletal morbidity, reflected through 
fragility fractures, and an increased risk of developing 
bone metastases. The results of trials evaluating bone-
modifying agents such as bisphosphonates and the results 
of a subsequent meta-analysis demonstrated that in post-
menopausal women, or premenopausal patients receiving 
ovarian suppression, adjuvant bisphosphonates reduced 
the rate of distant breast cancer recurrence, recurrence in 
the bone, and improved breast cancer survival [1]. Ulti-
mately, national and international evidence-based treat-
ment guidelines have recommended that bisphosphonates 
(usually zoledronate or clodronate) be considered as adju-
vant therapy for postmenopausal patients with higher risk 
breast cancer who are deemed candidates for adjuvant 
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systemic therapy [1, 2]. Another recent guideline has rec-
ommended that adjuvant bisphosphonates be part of treat-
ment for postmenopausal patients (naturally or induced), 
who are treated with chemotherapy, and/or have a greater 
than 12% 10-year risk of breast cancer death [3].

Despite these guidelines, the uptake of these recom-
mendations has been variable. At the 2019 St Gallen 
Consensus Conference, only 42.6% of the international 
panel reported routine use of BMAs in patients with EBC 
[4], despite the previous conference “strongly endorsing” 
their use to improve disease outcomes in post-menopausal 
women with breast cancer [5]. Similarly, data obtained 
from Cancer Care Ontario (14/April/2020, personal com-
munication Fatuma for the Data Disclosure Team, CCO) 
shows that only about 20% of eligible breast cancer 
patients in Ontario are receiving adjuvant bisphosphonate 
therapy [6].

Given the variable clinical uptake of these agents, a sur-
vey targeting physicians treating patients with EBC was con-
ducted to identify knowledge and interpretation of adjuvant 
bisphosphonate treatment guidelines, and current bispho-
sphonate prescribing practices. In addition, as the CCO-
ASCO Practice Guideline, ‘Bottom line recommendations’ 
states, “More research is recommended comparing different 
bone-modifying agents, doses, dosing intervals, and dura-
tions” [2], we asked physicians what future adjuvant BMA 
trials they felt would be worth performing. The information 
obtained from the survey will be used to learn more about 
real world practice, explore unanswered questions and assist 
in the design of clinical trials to address these questions.

Materials and methods

Study population

Health care providers (medical oncologists, surgical oncolo-
gists, oncology nurse practitioners) involved in the systemic 
treatment of patients with EBC, across all Canadian prov-
inces, were the target population.

Study outcomes

The information sought in the survey aimed to obtain 
insights on real world adjuvant BMA prescribing practices, 
such as the proportion of health care providers who were 
prescribing these agents, and how they identified suitable 
patients for these therapies. In addition, we wished to deter-
mine health care provider interest in the design of future 
adjuvant BMA studies and seek feedback as to which end-
points are most relevant for such studies.

Survey development

The survey was designed by a multidisciplinary team with 
established expertise in survey development and perfor-
mance. The survey was pilot tested on two oncologists 
(MC, SMG) before launch. The first section of the sur-
vey was devised to collect basic demographic information 
(e.g. profession [medical oncologist, surgical oncologist 
etc.], duration in practice). The second section aimed to 
determine physician knowledge of current clinical practice 
guidelines on the use of adjuvant BMAs (e.g. guidance 
available, eligible patients, treatment benefits). The third 
section was designed to clarify physician interpretation 
and application of clinical guidelines (e.g. definitions of 
eligible patients), and real-world prescribing patterns (e.g. 
percentage of patients offered treatment, patient character-
istics [i.e. menopausal status, chemotherapy use], agent/
schedule used). The final section explored physician ideas 
for the design of future trials of BMA use, including pre-
ferred endpoints, agents, and dosing schedule.

Survey implementation

Potential participants were contacted using a collection of 
publicly available email addresses accessible to the inves-
tigators that has been used in previous surveys of this type 
[7]. This includes members of the Canadian Association 
of Medical Oncologists. The oncology nurse practition-
ers were contacted through the Canadian Association of 
Oncology Nurses (CANO) website. The online survey was 
run using Microsoft Forms from the research coordina-
tor’s secure account within the Ottawa Hospital Research 
Institute. Physicians were sent an invitation to complete 
the survey, a link to the electronic survey, and a study 
information sheet. Another reminder notice was sent to 
participants two weeks later. The survey was approved 
by the Ontario Cancer Research Ethics Board (OCREB). 
After the survey had started, we received approval to add 
a question asking physicians specifically what 10-year 
mortality rate they would use to consider adjuvant BMA 
treatment for. This was based on the ESMO guideline that 
recommended adjuvant bisphosphonate use for patients 
treated with chemotherapy, and/or have a greater than 12% 
10-year risk of breast cancer death [3, 8].

Data analysis

All data was summarized descriptively. The frequency of 
each answer choice was tabulated as a proportion of the 



479Breast Cancer Research and Treatment (2021) 187:477–486 

1 3

total number of respondents for that category. Data were 
analyzed using Excel.

Results

Physician demographics

Between October 19 and November 13, 2020, the elec-
tronic survey was sent out to 146 physicians; 19 invitees 
were not eligible (maternity leave, no longer treating breast 
cancer, retired, out of office or e-mail address invalid). 
A total of 52 eligible invitees responded for a physician 
response rate of 41% (52/127). Unfortunately, the response 
rate could not be calculated for the nurse practitioners, as 
the CANO website sent the survey to all oncology nurses 
in Canada with no information on the number who are 
either nurse practitioners or who treat breast cancer. Of 
the total eligible respondents (n = 53), the majority were 
medical oncologists (47, 88.7%) (Table 1). Respondents 
spanned a broad range of clinical practice experience, 
including 28.3% with less than 5 years and 15.1% with 
over 20 years in independent practice.

Health care provider awareness of practice 
guidelines

All 53 respondents were aware of at least one clinical prac-
tice guideline recommending the use of adjuvant bispho-
sphonate therapy in patients with EBC. With respect to 
the individual guideline groups the most common were 
for; Cancer Care Ontario and American society of Clinical 
Oncology (ASCO-CCO) (49/53, 94.2%), European society 
for Medical Oncology ESMO (22/53, 42.3%), and St Gal-
len (14/53, 26.9%). From these different sources, physicians 
were aware that guidelines recommended adjuvant bisphos-
phonate therapy be considered either for “patients with natu-
ral or treatment induced menopause, and high-risk disease” 
(34/53, 64.2%) or “EBC with natural or treatment induced 
menopause” (13/53, 24.5%).

With respect to the populations who benefit from adju-
vant bisphosphonate therapy reported in the EBCTCG meta-
analyses, the most common responses were for; reduced risk 
of disease recurrence/relapse in the bone (48/53, 90.6%), 
increased breast cancer specific survival (30/53, 56.6%) and 
increased overall survival (23/53, 43.4%). When physicians 
were asked about patient populations who benefited from 
adjuvant bisphosphonate in EBCTCG study, 35/53 (67.3%) 
mentioned only postmenopausal patients benefited and 
15/52 (28.2%) mentioned that only postmenopausal patients 
with high risk disease benefited.

Physician personal practice with respect to adjuvant 
bisphosphonates

The majority of respondents (41/53, 77.4%) recommend 
adjuvant BMAs for patients with natural or treatment 
induced menopause, and high-risk disease. Only two 
respondents did not recommend adjuvant bisphosphonates 
(Table 2). When asked to define what they felt would be 
considered high risk features, the most common answers 
were; node positive disease (47/53, 88.7%), patients who 
received chemotherapy (47/53, 88.7%) and patients with 
high Oncotype DX scores (39/53, 73.6%) (Table 2).

When asked for recurrence risk thresholds to recom-
mend adjuvant bisphosphonate use > 12%, 25/53 (47.2%) 
of respondents would consider a 10-year disease recurrence 
risk > 10% for adjuvant bisphosphonate use. After we had 
received responses from 17 respondents, the survey was 
modified. A question asking physicians specifically what 
10-year mortality rate they would use to consider adjuvant 
BMA treatment, and for 35 respondents was added and the 
most common answer was > 5% (17/35, 48.6%).

The majority of physicians felt that the benefit from adju-
vant bisphosphonates was seen in patients with all receptor 
types (23/53, 43.4%) or mainly in ER/PR positive cohorts 
(25/53, 47.2%). In their practice oncologists offer adjuvant 
bisphosphonate therapy to patients they consider high risk 
either “Always” (14/53, 26.4%), or “Frequently (> 75% of 
the time)” (27/53, 50.9%). Adjuvant zoledronate (47/53, 
88.7%) was the most commonly used BMA at a sched-
ule of either; every 6 months for 3 years (45/53, 84.9%) 
or 6-monthly for 5 years (4/53, 7.5%). No physicians were 
prescribing clodronate. The greatest barriers to the wider use 
of adjuvant bisphosphonate therapy were; risk of toxicities 
on treatment (e.g. renal toxicity, ONJ, atypical fractures) 
(34/53, 64.2%) and the requirement for prolonged follow up, 
at the cancer centre (28/53, 52.8%). Only 5 (9.4%) respond-
ents felt the breast cancer benefits of adjuvant bisphospho-
nates were not clinically meaningful.

Potential future trials of adjuvant BMAs

Respondents were asked for their views on future trials 
of adjuvant BMAs with respect to trials evaluating de-
escalation of treatment. Most (45/53, 84.9%) would enroll 
patients on de-escalation trials (Table 3). If such a trial was 
performed, primary endpoints identified as most important 
were: a “Combination of the incidence of bone metastasis 
recurrence as well as the incidence of fragility fractures” 
(14/53, 26.4%); a “Combination of the incidence of breast 
cancer recurrence at any site including loco-regional as well 
as the incidence of fragility fractures” (14/53, 26.4%); or the 
“Incidence of breast cancer recurrence at any site including 
loco-regional” (9/53, 17.0%). The most important secondary 



480 Breast Cancer Research and Treatment (2021) 187:477–486

1 3

endpoints were overall survival (12/53, 22.6%), toxicities 
(7/53, 13.2%) and the incidence of metastatic bone recur-
rence (7/53, 13.2%).

When presented with a choice of different scenarios of 
clinical trials, or the option to cite their own alternative 

design, the majority ranked a randomised trial compar-
ing a single infusion of zoledronate vs. zoledronate every 
6 months for 3 years (44/53, 83.0%) as their top choice 
(Table 3). Alternative trial designs suggested by survey 
recipients are shown in Supplementary Appendix 1.

Table 1  Physician Demographics and awareness of practice guidelines

EBCTCG  Early Breast Cancer Trialists Collaborative Group

N N (%)

Profession 53
 Medical oncologist 47 (88.7%)
 Surgical oncologist 3 (5.7%)
 General ppractitioner in oncology 0 (0%)
 Nurse practitioner in oncology 1 (1.8%)
 Other, please specify 2 (3.8%)
 General internist doing medical oncology 1
 Physician assistant 1

Time in independent practice 53
 Less than 5 years 15 (28.3%)
 5–10 years 15 (28.3%)
 10–15 years 5 (9.4%)
 15–20 years 10 (18.9%)
 More than 20 years 8 (15.1%)

Awareness of different adjuvant bisphosphonate practice guidelines, (multiple selections possible) 52
 ESMO 22 (42.3%)
 ASCO/CCO 49 (94.2%)
 St Gallen 14 (26.9%)
 Other, please specify 3 (5.8%)
 Alberta Cancer Care Guidelines 1
 NCCN 1
 Alberta Health Services 1

Patient groups that guidelines recommend adjuvant bisphosphonates be considered: 53
 All patients with early stage breast cancer 3 (5.7%)
 All patients with early stage breast cancer with high risk disease 2 (3.8%)
 All patients with early stage breast cancerwith natural or treatment induced menopause (i.e. through ovarian sup-

pression)
13 (24.5%)

 All patients with natural or treatment induced menopause, and high-risk disease 34 (64.2%)
 Other 1 (1.8%)

Benefits of adjuvant bisphosphonates highlighted in EBCTCG meta-analysis, (multiple selections possible) 53
 Reduced risk of disease recurrence/relapse in bone
 Reduced risk of disease recurrence/relapse in other non-bone sites 48 (90.6%)
 Increased overall survival 11 (20.7%)
 Increased breast cancer specific survival 23 (43.4%)
 Reduction in fragility fractures 30 (56.6%)

Populations EBCTCG meta-analysis reported benefit 52
 All patients benefited 1 (1.9%)
 Only post-menopausal patients benefited 35 (67.3%)
 Only post-menopausal patients with high risk disease benefited 15 (28.8%)
 Other, please specify: 1 (1.9%)
 Only post-menopausal ER+ patients benefited 1
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Table 2  Physician personal practice with respect to adjuvant bisphosphonate use

N N (%)

In which patients do you recommend adjuvant bisphosphonate therapy 53
 I don’t recommend these agents 1 (1.9%)
 All patients with natural or treatment induced menopause 7 (13.2%)
 All early stage breast cancer patients, regardless of menopausal status 0 (0%)
 Patients with natural or treatment induced menopause, and high-risk disease 41 (77.4%)
 Patients with high risk disease, regardless of menopausal status 1 (1.9%)
 Other, please specify 3 (5.6%)

Definition of high risk disease, requiring adjuvant bisphosphonate treatment, (multiple selections possible) 53
 Patients with primary tumour > T2 22 (41.5%)
 Patients with primary tumour > T3 30 (56.6%)
 Patients with node positive disease 47 (88.7%)
 Patients with grade 3 disease 31 (58.5%)
 Patients who have had, or were offered chemotherapy 47 (88.7%)
 Premenopausal patients receiving GnRH agonist for ovarian function suppression 28 (52.8%)
 Patients with any stage of lobular breast cancer 3 (5.7%)
 Triple negative breast cancer 28 (52.8%)
 HER 2 positive breast cancer 22 (41.5%)
 Patients with high Oncotype DX score 39 (73.6%)
 Other 1 (1.9%)

10-year risk of recurrence for consideration of adjuvant bone-targeted agent 53
 All patients should be considered 2 (3.8%)
 10-year disease recurrence risk > 5% 7 (13.2%)
 10-year disease recurrence risk > 10% 25 (47.2%)
 10-year disease recurrence risk > 12% 9 (17.0%)
 10-year disease recurrence risk > 20% 10 (18.8%)
 Other, please state 0 (0%)

10-year risk of mortality for consideration of adjuvant bone-target agent 35
 All patients should be considered 1 (2.8%)
 10-year breast cancer mortality rate > 5% 17 (48.6%)
 10-year breast cancer mortality rate > 10% 11 (31.4%)
 10-year breast cancer mortality rate > 12% 5 (14.3%)
 10-year breast cancer mortality rate > 20% 1 (%)
 Other, please state 0 (0%)

Which receptor status benefits most from adjuvant bisphosphonates, (multiple selections possible) 53
 Triple negative 6 (11.3%)
 HER 2 positive 4 (7.5%)
 ER/PR positive 25 (47.2%)
 All of the above 23 (43.4%)

How consistently do you offer adjuvant bisphosphonate therapy to high risk patients (whichever “high risk” is defined) 53
 Always 14 (26.4%)
 Frequently (> 75% of the time) 27 (50.9%)
 Sometimes (50–75% of the time) 4 (7.5%)
 Occasionally (< 10% of the time) 4 (7.5%)
 Rarely (< 10% of the time) 2 (3.8%)
 Never 2 (3.8%)

Which of the following bone modifying agents do you prefer to use for adjuvant therapy 53
 Zoledronic Acid 47 (88.7%)
 Clodronate 0 (0%)
 Denosumab 1 (1.9%)
 I don’t have a preference 4 (7.5%)
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Discussion

Evidence-based guideline groups have recommended bis-
phosphonates as adjuvant therapy for postmenopausal 
women with EBC as well as premenopausal women treated 
with ovarian suppression [2, 9–12]. However, the optimal 
choice, dosage and duration of bisphosphonate treatment 
for preventing recurrence and improving survival in women 
with EBC is unclear. Two important challenges still remain 
for patients and health care providers, the first being how to 
increase the number of patients being offered this treatment. 
The second challenge is identifying the optimum schedule, 
duration, and type of bisphosphonate therapy. This survey 
was devised to gain an understanding of current prescrib-
ing patterns of Canadian physicians of BMA and provide 
guidance for potential future trial designs. The latter is of 
particular importance given that trials in metastatic dis-
ease [13–21], AI-induced bone loss [22], and osteoporosis 
[23–26], have all demonstrated efficacy with less frequent 
administration of BMAs.

Survey respondents came from across Canada with vary-
ing durations in clinical practice, from early to late career. 
All physicians were aware of clinical practice guidelines rec-
ommending the use of adjuvant bisphosphonate therapy in 
patients with EBC and not surprisingly the most commonly 

cited was the CCO/ASCO guideline. Most respondents were 
aware that these guidelines recommend adjuvant bisphos-
phonate use for postmenopausal patients with high risk dis-
ease. Most physicians cited that the EBCTCG meta-analyses 
of adjuvant bisphosphate use reported benefit in terms of; 
reduced risk of disease recurrences/relapse in the bone, 
increased overall survival and increased breast cancer spe-
cific survival.

In their own clinical practice, most respondents recom-
mend BMA use for postmenopausal patients with high 
risk disease and the most commonly used regimen was 
6-monthly zoledronate for 3 years. Interestingly, no respond-
ents were using adjuvant clodronate. This was despite the 
SWOG 0307 trial that compared intravenous zoledronic 
acid, oral clodronate, or oral ibandronate, showing no evi-
dence of differences in efficacy by type of bisphosphonate. 
Indeed, in this study patients expressed preference for oral 
formulation [27]. Clodronate is not approved for this indi-
cation in the USA, while in Canada Respondents felt the 
greatest barriers to the wider use of adjuvant bisphosphonate 
therapy were; overall survival, risk of toxicities on treatment 
(e.g. renal toxicity, ONJ, atypical fractures), and increased 
requirement for follow up and treatment at the cancer centre.

However, despite the recommendations of evidence-
based guideline groups and the findings of the survey it 

Table 2  (continued)

N N (%)

 Other bisphosphonates, please specify: 1 (1.9%)
 I don’t use 1

Preference of dose and duration of adjuvant zoledronate 53
 Zoledronate 4 mg IV every 3-4 weeks x6, then 3 monthly x8, then 6 monthly x5 for 5 years 0 (0%)
 Every 6 months for 5 years 4 (7.5%)
 Every 6 months for 3 years 45 (84.9%)
 I don’t prescribe zoledronate 2 (3.8%)
 Other 2 (3.8%)
 Every 6 months for 2.5 years 1
 Every 3 months for 2 years 1

Barriers to the wider use of adjuvant bisphosphonate (multiple selections possible) 53
 Risk of toxicities on treatment (e.g. renal toxicity, ONJ, atypical fractures) 34 (64.2%)
 Reduced patient quality of life on treatment 9 (17.0%)
 Increased cost of patient care (e.g. chair time for intravenous treatments) 14 (26.4%)
 Treatment, and follow up, at the cancer centre are prolonged 28 (52.8%)
 I do not feel the breast cancer benefits are clinically meaningful 5 (9.4%)
 Other 5 (9.4%)
 I think they are overused at this time 1
 Small incremental benefits, now can use extended adjuvant endocrine 1
 Some patients refuse to tolerate immediate side effects 1
 Access 1
 In Quebec Zoledronate treatment is not approved for adjuvant breast cancer treatment, difficult access 1

ONJ osteonecrosis of the jaw
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is evident that many questions remain around the optimal 
choice of agent, route of administration, dose and dosing 
schedule [28]. This is important as the EBCCTG meta-
analysis [1] was unable to demonstrate the superiority 
of longer durations of bisphosphonate use over shorter 
schedules. Indeed, this inability to identify the optimal 
agent, dose or duration of therapy is particularly important 
with zoledronate where the trials included different dura-
tions, dosing intervals, and total number of infusions [9, 
29, 30]. Despite different numbers of zoledronate doses 
at 4 mg with 11 doses in ZO-FAST, 19 doses in AZURE 
and 7 doses in ABCSG-12 the hazard ratio for disease-free 

interval was similar (between 0.66 and 0.77) in these tri-
als [9, 29, 30]. The SUCCESS trial compared 2 years of 
adjuvant zoledronate with 5 years of therapy, and while 
making no difference in the primary endpoint of bone 
metastasis free survival, the extra 3 years was associated 
with a significantly higher incidence of renal toxicity and 
osteonecrosis of the jaw [31]. Given all these findings it is 
not surprising that most physicians recommend 6-monthly 
zoledronate over 3 years over more intense zoledronate 
regimens for their patients. However, questions around 
why oral clodronate was not recommended by the respond-
ents require further exploration.

Table 3  Interest in adjuvant bone-modifying agent de-escalation studies

N N (%)

Would you enroll a patient on a study looking at fewer adjuvant bisphosphonates treatments? 53
 Yes 45 (84.9%)
 No 0 (0%)
 Maybe 8 (15.1%)

Choice of first most important study endpoint: 53
 Incidence of loco-regional breast cancer recurrence 0 (0%)
 Incidence of breast cancer recurrence at any site including loco-regional 9 (17.0%)
  Incidence of bone metastasis recurrence 8 (15.1%)

 Incidence of fragility (osteoporotic) fractures 0 (0%)
 Combination of the incidence of breast cancer recurrence at any site including loco-regional as well as the inci-

dence of fragility fractures
14 (26.4%)

 Combination of the incidence of bone metastasis recurrence as well as the incidence of fragility fractures 14 (26.4%)
 Effects on bone mineral density 0 (0%)
 Overall survival 8 (15.1%)
 Toxicities 0 (0%)
 Quality of life 0 (0%)
 Cost effectiveness 0 (0%)
 Other 0 (0%)

Second most important clinical endpoint: 53
 Incidence of loco-regional breast cancer recurrence 7 (13.2%)
 Incidence of breast cancer recurrence at any site including loco-regional 0 (0%)
 Incidence of bone metastasis recurrence 7 (13.2%)
 Incidence of fragility (osteoporotic) fractures 2 (3.8%)
 Combination of the incidence of breast cancer recurrence at any site including loco-regional as well as the 7 (13.2%)
 Incidence of fragility fractures 2 (3.8%)
 Combination of the incidence of bone metastasis recurrence as well as the incidence of fragility fractures 3 (5.7%)
 Effects on bone mineral density 12 (22.6%)
 Overall survival 7 (13.2%)
 Toxicities 3 (5.7%)
 Quality of life 3 (5.7%)
 Cost effectiveness 0 (0%)
 Other

If such a trial were designed, what design would you prefer (choices ranked): 53
 Single infusion of zoledronate vs. zoledronate every 6 months for 3 years 44 (83.0%)
 Single infusion of zoledronate vs. zoledronate every 6 months for 5 years 28 (52.8%)
 Oral coldronate vs. zoledronate every 6 months for 3 years 26 (49%)
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The CCO/ASCO Practice Guideline, ‘Bottom line 
recommendations’ specifically states, “More research 
is recommended comparing different bone-modifying 
agents, doses, dosing intervals, and durations” [2]. For 
this reason, it is not surprising that most (39 (83.0%) phy-
sicians in our survey were interested in enrolling patients 
on trials using fewer bisphosphonate infusions. The most 
frequently selected trial design was for a randomised 
trial comparing a single injection of zoledronate with 
6-monthly treatment for 3 years. While a single infusion 
may be viewed as under treatment, studies have evaluated 
single-dose of zoledronate and the resulting increase in 
bone density over 2 years [25, 26], 3 years [32] and 5 
years [22] in different patient populations including those 
with cancer.

Respondents felt the most important primary endpoint 
for de-escalation trials should be: a combination of the 
incidence of bone metastasis recurrence as well as the 
incidence of fragility fractures; a combination of the inci-
dence of breast cancer recurrence at any site including 
loco-regional as well as the incidence of fragility frac-
tures; or the incidence of breast cancer recurrence at any 
site including loco-regional. The most important second-
ary endpoints identified were overall survival, treatment-
related toxicities or the incidence of bone metastasis 
recurrence. Challenges of study designs using endpoints 
such as fragility fractures and bone recurrences however 
would be the requirement for a large sample size of sev-
eral thousand patients, and follow up of several years [9, 
10, 29].

There are clear limitations to this study. Firstly, there 
is always an inherent selection bias in those that are 
contacted and in those that respond to surveys. In addi-
tion, while the study team endeavor to keep our list of 
email addresses for health care providers up to date this 
is not always possible. This may explain while although 
respondents here reported prescribing BMAs to the 
majority of eligible patients, data shows that only around 
20% of eligible patients in Ontario receive adjuvant bis-
phosphonates. As this is a survey of Canadian health care 
providers, the choice of BMA is influenced by the fund-
ing structure for different agents. In Ontario, adjuvant 
zoledronate has been publicly funded since 2015, whereas 
in Quebec the physician has to apply for funding on a case 
by case basis. Another challenge for this survey was the 
response rate. As we have observed, the overwhelming 
situation to all health care workers during the COVID-
19 pandemic has made the performance of surveys, and 
clinical research overall, very challenging. However, 
despite this, the quality of data received by respondents 
was excellent, as evidenced by many who took the time 
to inform us of alternative trial designs shown in Table 3.

Conclusions

To date there has been limited adoption of 6-monthly zole-
dronate for 3 years as adjuvant therapy for postmenopau-
sal women with higher risk breast cancer in many parts 
of Canada with the greatest barriers to more widespread 
use being the risk of treatment-induced toxicities and the 
increased requirement for follow up and treatment at the 
cancer centre. Physicians still have questions around the 
optimal scheduling of zoledronate and are enthusiastic 
about enrolling patients in a possible trial of single agent 
zoledronate vs 6-monthly treatment. Health care provid-
ers are however, less enthusiastic about trials using either 
clodronate or longer durations of zoledronate. Given the 
endpoints identified as important to physicians, such a trial 
will clearly require a large sample size and considerable 
international collaboration.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s10549- 021- 06147-1.
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