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Abstract

OBJECTIVE—To determine whether clinicians discuss bone-specific side-effects with patients 

on androgen-deprivation therapy (ADT) for prostate cancer, or prescribe lifestyle and 

pharmacological interventions for low bone mineral density (BMD), as decreased BMD is a 

common side-effect of ADT, leading to increased risk of fracture.

PATIENTS AND METHODS—Sixty-six men (mean age 70.6 years) with non-metastatic 

prostate cancer and starting continuous ADT were enrolled in a prospective longitudinal study. 

BMD was determined by dual X-ray absorptiometry (DXA) at baseline. Patients were interviewed 

to obtain their medical histories, and charts were reviewed to determine whether clinicians 

documented potential bone side-effects in clinic notes, and made lifestyle and/or medication 

recommendations. Both were done at the start of ADT, and 3 and 6 months later. Patients were 

classified based on DXA T-score as having normal BMD, as osteopenic, or osteoporotic.

RESULTS—At baseline, 53% of patients had osteopenia and 5% had osteoporosis. Within 6 

months of starting ADT, general side-effects and bone-specific side-effects of ADT were 

documented as being discussed with 26% and 15%, respectively. Clinicians recommended lifestyle 

interventions to 11% of patients. Pharmacological interventions (calcium, vitamin D, and/or 

bisphosphonates) were recommended to 18% of all patients within 6 months of starting ADT, and 

to 26% and 67% of osteopenic and osteoporotic patients, respectively.

CONCLUSIONS—A minority of patients is being informed of bone-specific side-effects of 

ADT. Lifestyle and drug interventions to prevent declines in BMD were recommended 

uncommonly. Practices around bone health for men starting ADT are suboptimal.
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INTRODUCTION

Androgen-deprivation therapy (ADT) is used commonly in the treatment of prostate cancer, 

and is being used increasingly to treat men with asymptomatic, non-metastatic disease [1,2]. 

Among the common side-effects of ADT is a decline in bone health, as measured by 

decreases in bone mineral density (BMD) [3,4]. Loss of BMD is associated with an 

increased risk of fracture, which is of particular concern among older men [5,6].

Several studies have shown that most of the decline in BMD takes place in the first year of 

ADT, during which some authors have reported decreases in BMD of almost 10% [3,7–9]. 

These declines can lead to osteoporosis, along with associated morbidity and mortality.

In managing bone health among patients on ADT, clinicians have been advised to screen 

patients for osteoporosis before starting ADT using dual X-ray absorptiometry (DXA) 

[10,11]. Furthermore, both lifestyle (smoking cessation, moderating alcohol intake, and 

regular exercise) and pharmacological (calcium, vitamin D, and bisphosphonates) 

interventions have been recommended to help prevent bone loss [10,11]. Despite this, our 

group has previously shown that few surveyed clinicians would order a baseline DXA test or 

prescribe bisphosphonates to hypothetical patients undergoing ADT [12]. Three 

retrospective studies have evaluated the actual management of bone health in similar patient 

populations, and found major gaps in care [13–15].

Little work has been done to determine whether clinicians discuss side-effects related to 

bone health with patients, and subsequently prescribe lifestyle and pharmacological 

interventions for a low BMD. These are important quality-of-care issues for men with 

prostate cancer, as up to half of these men will be treated with some form of ADT after 

diagnosis [1] and up to a fifth will have a fracture [5]. The objective of the current study was 

to prospectively assess these management practices using both clinician-reported 

documentation of patient encounters and patient interviews in a cohort of men starting ADT 

for non-metastatic prostate cancer.

PATIENTS AND METHODS

The study was part of a larger prospective matched-cohort study of health outcomes in men 

undergoing ADT. In the larger investigation, men aged ≥50 years with non-metastatic 

prostate cancer starting continuous ADT were enrolled in a 12-month prospective 

longitudinal study. Three groups of men were enrolled: men starting continuous ADT, men 

with prostate cancer but who were not on ADT, and healthy controls who did not have 

prostate cancer. Men were seen at baseline (at the start of ADT) and at 3, 6 and 12 months 

later.

We restricted the present sample to those men starting ADT. Clinical interviews and chart 

reviews were conducted to elicit sociodemographic and medical information at baseline. 

Calcium and vitamin D intake were noted, as was the use of other prescription and non-

prescription medications.
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At the 3- and 6-month visits, specific questions were asked of patients about any changes to 

medications and medical history. The charts of the patients’ prostate cancer specialists 

(either radiation oncologist or urologist) were also reviewed at these times to determine 

whether clinicians: (i) made a note of the BMD test result; (ii) discussed the bone-specific 

side-effects of ADT; (iii) made lifestyle recommendations (smoking cessation, moderating 

alcohol intake, taking regular exercise); and (iv) made recommendations for bone-specific 

medications, including calcium, vitamin D, bisphosphonates, calcitonin, parathyroid 

hormone, or a selective oestrogen receptor modulator. The charts of the patients’ family 

physicians were not reviewed. Patients were considered to be taking calcium and vitamin D 

if the daily intake from supplements was ≥ 1000 mg and ≥400 IU, respectively.

The BMD was determined at baseline by DXA of the lumbar spine and left hip. Following 

the WHO classification, patients were classified based on DXA as having normal BMD (T-

score >−1), osteopenia (−2.5 to <−1), or osteoporosis (<−2.5) based on the lowest T-score at 

the lumbar spine (L1–L4), total hip, or femoral neck. A copy of the test result (including T-

score and a summary statement of the BMD result) was sent within 2 weeks of the DXA to 

both the patient’s prostate cancer specialist who prescribed the ADT, and the family 

physician. The test result was accompanied by a covering letter noting that the test was done 

as part of a study, and did not include any formal recommendations for how to address the 

results.

Double data entry was used to ensure accuracy. All charts were reviewed by the primary 

author (A.H.P.). A random sample of 10 patient charts was re-abstracted by a second 

reviewer (S.M.H.A.) to ensure accuracy; there was complete agreement between reviewers. 

Given the study objectives, our analyses were primarily descriptive. Baseline characteristics 

were described using means for continuous variables and proportions for categorical 

variables. We calculated the proportion of men who were taking any bone-specific 

medications at baseline (before DXA and starting ADT) and 3 and 6 months later. We also 

calculated the proportion of men for whom their prostate cancer specialist had made any 

mention of potential bone side-effects of ADT, lifestyle recommendations, or bone-specific 

drug recommendations. For the latter outcome, we considered a bone-specific drug to have 

been recommended if any of calcium, vitamin D or a bisphosphonate was recommended, 

regardless of dose, to a patient not already taking these medications at baseline. Outcomes 

were examined by baseline BMD status.

RESULTS

Of the 76 patients starting ADT, 10 were excluded for various reasons (missing baseline data 

in two; withdrawal from the study in three; and refusal to undergo a DXA test in five). Chart 

reviews and patient interviews were conducted for 66 patients (mean age 70.6 years, range 

55–84). Twenty-eight patients (42%) had normal BMD, 35 (53%) had osteopenia and three 

(5%) had osteoporosis before starting ADT. Among all patients, 68% were current or former 

smokers, and 76% reported consuming at least one alcoholic beverage daily. Eight patients 

(11%) were taking natural or herbal products, excluding calcium and vitamin D. Additional 

baseline data (including stratification by BMD) are shown in Table 1.
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All patients were seen in clinic at 3 and 6 months after the diagnosis of prostate cancer. The 

results of BMD tests were documented as having been discussed with 21% of patients within 

3 months of diagnosis (Table 2); this increased to 32% by 6 months. At both 3 and 6 months, 

patients with worse BMD appeared more likely to have had their BMD test result 

documented (Table 2). For example, at 6 months, among patients with a normal BMD, 

osteopenia and osteoporosis, the BMD test result was documented in 21%, 37% and two of 

three, respectively. General side-effects of ADT were discussed with 26% of all patients 

(32% of normal BMD, 20% of osteopenic, and one of three osteoporotic). Bone-specific 

side-effects of ADT were noted to have been discussed with 15% of patients within 6 

months, although there did not appear to be a relationship with baseline BMD; among 

patients with normal BMD, osteopenia and osteoporosis at baseline, bone-specific side-

effects were noted for 14%, 17% and none, respectively, by 6 months.

Lifestyle changes (any of smoking cessation, moderating alcohol intake, or regular exercise) 

were documented as being recommended to 11% of all patients by 6 months. Again, there 

was no obvious relationship between recommending lifestyle changes and BMD, with 7%, 

14%, and none of patients with normal BMD, osteopenia or osteoporosis, respectively, 

receiving such recommendations.

Pharmacological interventions (calcium, vitamin D, or a bisphosphonate) were documented 

as being recommended to 18% of all patients within 6 months of starting ADT, and to 4%, 

26% and two of three patients with normal BMD, osteopenia and osteoporosis, respectively. 

No physician recommended parathyroid hormone, calcitonin or a selective oestrogen 

receptor modulator.

As shown in Table 2, 15% and 30% of all patients reported taking calcium and vitamin D, 

respectively, at the start of ADT. Within 6 months of initiating ADT, these increased to 23% 

and 38%, respectively. Within 6 months of the start of ADT, 26% of osteopenic patients (but 

none of the osteoporotic patients) were taking calcium. In the same period, 43% of patients 

with a normal BMD were taking vitamin D, compared to 31% of patients with osteopenia 

and two of three with osteoporosis. Only one patient was taking a bisphosphonate within 6 

months of starting ADT.

DISCUSSION

In this prospective study we examined the management of bone health-related side-effects in 

men with non-metastatic prostate cancer before and after starting ADT. There were four 

main findings. First, osteopenia was common but osteoporosis was relatively rare in these 

older men starting ADT. Second, bone-specific potential side-effects of ADT were 

documented uncommonly as having been discussed with patients within 6 months of starting 

ADT. The low rate of documentation did not seem to be influenced by BMD at baseline. 

Third, recommendations about lifestyle and pharmacological interventions to improve bone 

health were also rarely documented, except in the case of men with osteoporosis at baseline. 

Fourth, a minority of men was taking calcium, vitamin D and/or bisphosphonates at 

baseline, and the use increased only slightly within 6 months of starting ADT.
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A small majority of patients in our study (53%) had osteopenia before starting ADT. In the 

absence of any intervention to improve bone health, these patients are at significant risk of 

developing osteoporosis while on ADT. The occurrence of osteopenia and osteoporosis 

among the present patients was similar to those of men aged ≥50 years in the National 

Health and Nutrition Examination Survey III [16], and similar to or slightly higher than in 

several studies of men with prostate cancer who were initiating or not taking ADT [3,17]. 

Several other studies have documented similar rates of osteopenia, but considerably higher 

rates of osteoporosis among hormone-naive men [9,18]. Differences in selection, overall 

health and socio-economic status of patients among studies might partly explain the 

differences in observed proportions of men with osteoporosis across studies.

Clinicians in the present study rarely documented the bone-specific side-effects of ADT. 

There are at least three potential reasons. First, clinicians might not recognize the 

significance of bone side-effects among men undergoing ADT. Although these side-effects 

are well documented [4,7], our group and others have shown that BMD itself is measured 

uncommonly in patients on ADT [12–15], and consequently remains unmonitored over the 

course of ADT. To overcome this, we used DXA in all patients and provided a copy of test 

results to the attending clinician. However, it was noted that clinicians did not make explicit 

reference to discussing these side-effects with patients. This illustrates the need to create 

evidence-based guidelines of bone health practices among men with ADT, and ensure their 

endorsement and dissemination by speciality societies, as well as broad implementation 

among clinicians. Second, it is possible that clinicians discussed but did not document bone-

specific side-effects. There was greater documentation of general side-effects of ADT than 

bone-specific side-effects, and it is possible that declines in bone health were included in 

these discussions; a limitation of our study was in not using a structured interview to ask 

patients specifically about their recall of such discussions during the consultation. Despite 

this, discussion of general side-effects of ADT was documented for only a third of patients. 

Finally, clinicians might have been too busy or felt it was not their responsibility to deal with 

issues of bone health [19]. It is important to include a discussion of who would be 

responsible (i.e. prostate cancer specialist, primary-care practitioner, osteoporosis expert, or 

other) for dealing with bone health issues in any disseminated guidelines.

Lifestyle interventions were also recommended rarely to patients. Studies have shown that 

stopping smoking and alcohol use, as well as increased exercise, can decrease or prevent 

bone loss in general populations [20,21], although none of these strategies has been tested 

specifically in men on ADT.

The current study corroborates the findings of others in documenting that only a minority of 

men on ADT is taking calcium, vitamin D and bisphosphonates. Recent studies have shown 

that <20% of men on ADT with declining bone health are taking calcium and/or vitamin D 

[13–15,22]. Wilcox et al. [14] also observed that there were no changes in the number of 

men taking calcium and vitamin D over the course of ADT treatment.

Although calcium and vitamin D are important for attenuating declines in BMD [23,24], 

they are not sufficient for most men on ADT. In randomized trials of pamidronate [7], 

zoledronic acid [8,25] and alendronate [26] to prevent ADT-induced bone loss, patients in 
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the control arms, all of whom were receiving supplemental calcium and vitamin D, had bone 

loss over 6–12 months of follow-up. Bisphosphonates have been shown to improve BMD in 

men on ADT in the above trials, but none of the studies showed a reduction in fractures. 

This might partly explain the reluctance of clinicians to recommend bisphosphonates.

Three previous retrospective studies examined the management of bone health in a similar 

patient population, and found suboptimal monitoring of BMD and low use of 

pharmacological interventions to prevent bone loss [13–15]. By contrast to these studies, all 

the present patients were screened for osteoporosis with DXA, and were asked specifically 

about use of non-prescription medication. We also assessed lifestyle interventions in 

addition to pharmacological interventions. However, our study had several limitations, 

including a modest sample size and recruitment of patients from a single tertiary cancer-care 

centre. These factors, along with the fact that clinicians were aware that patients were 

enrolled in a non-interventional study that included an assessment of BMD, probably 

suggest that the quality of bone health care is even worse in the broader community of 

prostate cancer clinicians. Even though our patients were from one centre, our results are 

consistent with those of previous publications, and suggest that suboptimal bone health care 

for men on ADT is quite common. Also, documentation (particularly clinic notes) was used 

as a proxy for what clinicians actually did. Direct observation would be a preferred but more 

expensive and intrusive approach, and might introduce its own biases. Instead, we chose to 

conduct interviews with patients that included questions about actual medication use, which 

corroborated our findings from chart audits. Documentation of advice to patients in clinical 

notes is a crucial component of good-quality healthcare and sound medicolegal practice. 

Finally, we did not specifically examine the doses of calcium and vitamin D. In particular, 

400 IU of vitamin D daily is probably suboptimal [24]. Using a higher threshold for 

adequate dosing of vitamin D would have led to even fewer men in our study being 

classified as being on adequate therapy.

In summary, a minority of patients is being informed of bone-specific side-effects of ADT, 

and lifestyle and pharmacological interventions to attenuate or prevent declines in BMD 

were recommended uncommonly. There is a need to address these deficits through increased 

awareness, creation and implementation of high-quality clinical practice guidelines, and 

increased referral of patients to endocrinologists and osteoporosis clinics. The possibility of 

developing a multidisciplinary clinic involving experts in bone health working alongside 

prostate cancer clinicians in the management of men on ADT should also be explored.
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TABLE 1

Baseline patient characteristics

Variable All Normal BMD Osteopenia Osteoporosis

n (%) 66 (100) 28 (42.4) 35 (53.0) 3 (4.6)

Mean (range) age, years 70.6 (55–84) 70.4 (59–79) 70.3 (55–84) 74.7 (66–81)

Smoking status, n (%)

 Current smoker 5 (8) 1 (4) 3 (9) 1

 Former smoker 40 (61) 20 (71) 18 (51) 2

 Never smoked 21 (32) 7 (25) 14 (40) 0

Mean years smoked 17.9 20.4 13.8 41.7

Alcohol use, n (%)

 None 16 (24) 6 (21) 8 (23) 2

 Casual* 37 (56) 17 (61) 19 (54) 1

 Excessive 13 (20) 5 (18) 8 (23) 0

*
defined as consuming two or fewer beers, glasses of wine, and/or spirits per day.
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TABLE 2

The clinicians’ discussion of BMD and treatment recommendations, and the patient-reported intake of 

medication within 6 months of diagnosis

Variable All Normal BMD Osteopenia Osteoporosis

n (%):

BMD test result mentioned

 3 months 14 (21) 5 (18) 7 (20) 2

 6 months 21 (32) 6 (21) 13 (37) 2

Bone-specific side-effects discussed

 3 months 8 (12) 3 (11) 5 (14) 0

 6 months 10 (15) 4 (14) 6 (17) 0

Lifestyle change recommended

 3 months 7 (11) 2 (7) 5 (14) 0

 6 months 7 (11) 2 (7) 5 (14) 0

Drugs prescribed*

 3 months 7 (11) 1 (4) 4 (11) 2

 6 months 12 (18) 1 (4) 9 (26) 2

Calcium

 baseline 10 (15) 5 (18) 5 (14) 0

 6 months 15 (23) 6 (21) 9 (26) 0

Vitamin D

 baseline 20 (30) 11 (39) 7 (25) 2

 6 months 25 (38) 12 (43) 11 (31) 2

Bisphosphonates

 baseline 0 0 0 0

 6 months 1 (2) 0 1 (3) 0

Values are cumulative over time.

*
Includes only those patients who were not taking calcium and vitamin D at baseline. Drugs prescribed/recommended included calcium, vitamin D, 

or a bisphosphonate.

BJU Int. Author manuscript; available in PMC 2017 January 12.


	Abstract
	INTRODUCTION
	PATIENTS AND METHODS
	RESULTS
	DISCUSSION
	References
	TABLE 1
	TABLE 2

