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CONTEXT AND POLICY ISSUES  

 
Osteoporosis is a progressive disease characterized by a reduction in bone mineral density 
(BMD), which leads to weakening of the bones and increased risk of fracture.1 It is a common 
condition, affecting up to 10.5% of Canadians over the age of 502 with an associated economic 
burden of osteoporosis-related fractures reported at $4.6 billion.3 While osteoporosis is more 
prevalent in post-menopausal women than men, affecting up to 25% of Canadian women and 
less than 10% of Canadian men,2 up to 30% of hip fractures occur in men.4 Furthermore, men 
exhibit a higher mortality rate and are less likely to regain functional independence after 
osteoporotic fracture than women.1,5 In most men, osteoporosis risk slowly and steadily 
increases with age, as there is no menopausal drop in sex steroid hormones; however, 
conditions or therapies that affect sex steroid production or functioning, such as hypogonadism 
or androgen-deprivation therapy (ADT) for men with prostate cancer can also increase 
osteoporosis risk.4,6 
 
Treatment for osteoporosis and measures for fracture prevention in men are generally similar to 
those for women, which can include diet, exercise, and lifestyle changes (e.g., stopping smoking 
and reducing alcohol intake).4 Oral bisphosphonates (e.g., alendronate, risedronate) are the 
typical first-line pharmacological interventions indicated for use in men with osteoporosis to 
increase BMD, and the intravenous (IV) bisphosphonate zoledronic acid can be offered to 
patients who cannot tolerate oral administration.5 Denosumab, an inhibitor of the receptor 
activator of nuclear factor kappa-B ligand (RANKL), is administered subcutaneously (SC) and 
offers an alternative non-oral treatment option for men with osteoporosis at high risk of fracture, 
including men undergoing ADT for prostate cancer.4  
 
Different dosages of zoledronic acid and denosumab have been formulated for different 
indications. To increase BMD in men with osteoporosis, IV zoledronic acid 5 mg per 100 mL 
solution is administered once a year and marketed as Aclasta,7 while SC denosumab 60 mg per 
1 mL solution is administered once every six months and marketed as Prolia.8 Alternative 
dosages of zoledronic acid (4 mg per 5 mL single-dose vial) and denosumab (120 mg per 1.7 



 
 

Denosumab versus Zoledronic Acid for Men with Osteoporosis  2 
 
 

mL SC injection every four weeks) have been evaluated for the treatment of bone metastases 
from solid cancers and are marketed under different brand names.9 These formulations of 
zoledronic acid and denosumab have been directly compared with each other for the treatment 
of bone metastases and prevention of associated skeletal-related events, including for patients 
with advanced prostate cancer.10 However, it is unclear whether the doses of these drugs 
indicated for the treatment of osteoporosis, including in men with non-metastatic prostate 
cancer, have undergone head-to-head comparisons.  
 
There is a need to determine if there is a preferred non-oral agent to increase BMD in men with 
osteoporosis, particularly for cases when patients have failed on or cannot tolerate oral 
bisphosphonates, for patients with comorbidities that may affect choice of therapy, or for men 
with early prostate cancer undergoing ADT. In 2015, denosumab (Prolia) was evaluated by the 
CADTH Common Drug Review (CDR) for the treatment of osteoporosis in men,11 but zoledronic 
acid has not been reviewed by CDR for this indication. The Canadian Drug Expert Committee 
(CDEC) noted that at the time of the CDR review, there were no direct comparisons of 
denosumab with other therapeutic agents approved for the treatment of men with 
osteoporosis.12 The purpose of this report is to evaluate the comparative clinical effectiveness of 
denosumab and zoledronic acid for the treatment of men with osteoporosis, including men with 
non-metastatic prostate cancer who are receiving ADT, and to identify evidence-based 
guidelines for the use of these agents for these indications.  
 
RESEARCH QUESTIONS  
 
1. What is the comparative clinical effectiveness of denosumab versus zoledronic acid in 

male patients with osteoporosis? 
 
2. What is the comparative clinical effectiveness of denosumab versus zoledronic acid in 

male patients with osteoporosis and non-metastatic prostate cancer receiving adjuvant 
anti-androgen therapy? 

 
3. What are the evidence-based guidelines regarding the use of denosumab and zoledronic 

acid in male patients with osteoporosis? 
 
KEY FINDINGS  

 
Two evidence-based guidelines were identified that recommend several treatment options for 
men with osteoporosis to reduce the risk of fracture, including zoledronic acid and denosumab. 
In one guideline, denosumab is specifically recommended for men with non-metastatic prostate 
cancer receiving androgen-deprivation therapy and zoledronic acid was highlighted for men with 
recent hip fracture. Neither guideline reported patient contraindications specific to either drug, 
although it was stated that bisphosphonates in general should not be used in men with impaired 
kidney function. No evidence was identified that compared the clinical effectiveness of 
denosumab with zoledronic acid in men with osteoporosis, including men with non-metastatic 
prostate cancer. 
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METHODS  

 
Literature Search Methods 

 
A limited literature search was conducted on key resources including PubMed, The Cochrane 
Library, University of York Centre for Reviews and Dissemination (CRD), CINAHL  databases, 
Canadian and major international health technology agencies, as well as a focused Internet 
search. For research questions 1 and 2 no methodological filters were applied to limit retrieval 
by study type. For research question 3, a guidelines filter was applied. Where possible, retrieval 
was limited to the human population. The search was also limited to English language 
documents published between January 01, 2011 and October 28, 2016. 
 
Rapid Response reports are organized so that the evidence for each research question is 
presented separately.  
 
Selection Criteria and Methods 

 
One reviewer screened citations and selected studies. In the first level of screening, titles and 
abstracts were reviewed and potentially relevant articles were retrieved and assessed for 
inclusion. The final selection of full-text articles was based on the inclusion criteria presented in 
Table 1. 
 

Table 1:  Selection Criteria 

Population Q1 and Q3: Adult male patients with osteoporosis 
Q2 and Q3: Adult male patients with osteoporosis and non-metastatic 
prostate cancer receiving adjuvant anti-androgen therapy 

Intervention Q1 and Q2: Denosumab (Prolia) 
Q3: Denosumab (Prolia) or zoledronic acid (Aclasta) 

Comparator Q1 and Q2: Zoledronic Acid (Aclasta) 
Q3: No comparator necessary 

Outcomes Q1: Clinical effectiveness (e.g., bone mineral density, biochemical 
markers of bone remodeling, rate of and time to skeletal-related 
events [vertebral, non-vertebral], bone metastases, pain, overall 
survival, disease progression); 
Harms (e.g., renal outcomes, infection [including cellulitis, urinary tract 
infection], concussion, cystitis, hypercholesterolemia, pain, 
gastrointestinal side-effects, flu-like symptoms, dizziness, headache) 
Q3: Evidence-based guideline recommendations regarding the use of 
the interventions of interest in men with osteoporosis  

Study Designs Health technology assessments, systematic reviews, meta-analyses, 
randomized controlled trials, non-randomized studies, evidence-based 
guidelines 

 
Exclusion Criteria 

 
Articles were excluded if they did not meet the selection criteria outlined in Table 1, they were 
duplicate publications, or were published prior to 2011. Guidelines with unclear methodology 
were also excluded. 
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Critical Appraisal of Individual Studies 

 
The included guidelines were assessed with the AGREE II instrument.13 Summary scores were 
not calculated for the included studies; rather, a review of the strengths and limitations of each 
included study were described. 
 
SUMMARY OF EVIDENCE 
 
Quantity of Research Available 

 
A total of 304 citations were identified in the literature search. Following screening of titles and 
abstracts, 289 citations were excluded and 15 potentially relevant reports from the electronic 
search were retrieved for full-text review. Five potentially relevant publications were retrieved 
from the grey literature search. Of these 20 potentially relevant articles, 18 publications were 
excluded for various reasons, while two publications met the inclusion criteria and were included 
in this report. APPENDIX 1 describes the PRISMA flowchart of the study selection. 
 
Additional references of potential interest are provided in APPENDIX 5. 
 
Summary of Study Characteristics 

 
Study Design 
 
Two evidence-based guidelines14,15 were identified for inclusion in this report. The Taiwan 
Osteoporosis Guidelines14 were based on a literature search of Medline for articles published 
from 2005 to 2010. The electronic database search was supplemented with a review of existing 
clinical guidelines. The guideline by Watts et al.15 was based on two systematic reviews (SRs) 
commissioned by the guideline development group, one each on the comparative effectiveness 
of drug treatments for fracture prevention16 and on risk factors for osteoporotic fractures in 
men.17 One SR identified existing high quality SRs and updated their search of multiple 
electronic databases through 2012.16 The second SR ran an electronic database search for 
relevant articles published from 1950 to 2010, and supplemented the search results by 
reviewing bibliographies of key papers and contacting content experts for potentially eligible 
studies.17 
 
Country of Origin 
 
The Taiwan Osteoporosis Practice Guidelines14 were produced by the Bureau of Health 
Promotion, Department of Health in Taiwan. The guidelines authored by Watts et al.15 were 
produced by the Endocrine Society in the United States of America. 
 
Patient Population 
 
The Taiwan Osteoporosis Practice Guidelines14 apply to all adults with or at risk of osteoporosis 
and included specific recommendations for male patients. The Endocrine Society guidelines15 
were specifically targeted at male patients with or at risk of osteoporosis, including the 
subpopulation of men with prostate cancer receiving androgen-deprivation therapy (ADT). The 
intended users of both guidelines were health care professionals who would be caring for 
patients with or at risk of osteoporosis. 
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Interventions and Comparators 
 
Both guidelines examined interventions for the evaluation of patients at risk or for diagnosis of 
osteoporosis, lifestyle changes for the prevention of osteoporosis, a variety of pharmacological 
and non-pharmacological treatment options, and monitoring interventions for patients with 
osteoporosis. Pharmacological treatment options for osteoporosis addressed by the guidelines 
included denosumab 60 mg subcutaneous (SC) injection every six months and 
bisphosphonates, such as intravenous (IV) zoledronic acid 5 mg administered once per 
year.14,15  
 
Outcomes 
 
The main outcomes considered for the development of recommendations included bone mineral 
density (BMD) and fracture rates.14,15 The guidelines also evaluated morbidity and mortality,14 
biochemical markers of bone health,15 and the predictive value of risk factors associated with 
osteoporosis.15 
 
Recommendation Development 
 
The recommendations for both guidelines were based on a review of the evidence and 
developed through expert consensus. The quality of the evidence identified by the literature 
searches and supporting SRs was graded according to the Scottish Intercollegiate Guidelines 
Network (SIGN) rating scheme14 or the Grading of Recommendations, Assessment, 
Development and Evaluation (GRADE) rating scheme.15 The strength of each recommendation 
was closely tied to the quality of the evidence supporting it. The Taiwan Osteoporosis Practice 
Guidelines provided a strength of recommendation graded from A to D,14 and the Endocrine 
Society guideline rated recommendations as either strong or weak.15 
 
Summary of Critical Appraisal 
 
Both guidelines had clearly described objectives, target populations, and intended users. The 
health questions of interest for the Endocrine Society guidelines15 were outlined by clearly 
described inclusion criteria in the supporting SRs; however, the Taiwan Osteoporosis Practice 
Guidelines14 did not specify the relevant populations, interventions, comparators, and outcomes 
for literature search and selection. Stakeholder involvement was somewhat unclear for both 
guidelines; neither guideline specified seeking input from patients or the public. In addition, the 
Endocrine Society guidelines

15
 did not describe each author’s discipline or role on the guideline 

development panel, leaving it unclear whether all relevant professional groups were represented 
in this process. The Taiwan Osteoporosis Practice Guidelines14 specified each author’s 
professional affiliation and role in the guideline development group; members from all relevant 
disciplines appeared to be included.  
 
The guideline development methodology was otherwise generally rigorous, and limitations were 
typically associated with insufficient reporting. The Taiwan Osteoporosis Practice Guidelines14 
provided few details on the literature search strategy and did not search more than one 
electronic database. In contrast, the Endocrine Society guidelines15 commissioned SRs that 
used systematic literature search methods with clear criteria for search and selection. Both 
guidelines graded the evidence but neither provided a description of the study quality or risk of 
bias that led to the rating. Both guidelines described how recommendations were developed, 
considered the evidence regarding the adverse events of treatment, clearly reported key 
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recommendations, and demonstrated explicit links between the recommendations and the 
supporting evidence. The main recommendations presented in the Endocrine Society 
guidelines15 were not particularly specific and left room for clinical judgement according to 
individual patient factors; however, additional remarks related to each recommendation were 
provided when appropriate that offered suggestions for choice of treatment based on factors like 
comorbidities and treatment history. Each guideline was subject to internal and external peer 
review, but only the Taiwan Osteoporosis Practice Guidelines14 discussed a plan for updating 
the guideline.   
 
Neither publication thoroughly addressed guideline implementation. The remarks sections in the 
Endocrine Society guidelines15 commented on facilitators and barriers to the application of 
recommendations, including coverage considerations or additional strategies required to 
support patients pursuing lifestyle changes. However, neither guideline provided implementation 
advice or tools, discussed resource implications of implementing the guidelines, or methods to 
evaluate the success of guideline implementation. 
 
Both guidelines provided conflict of interest declarations for the authors and stated the source of 
funding; however, neither provided an explicit statement that the views of the funding body did 
not impact the content of the guideline.   
 
Summary of Findings 

 
What is the comparative clinical effectiveness of denosumab versus zoledronic acid in male 
patients with osteoporosis? 
 
No relevant studies were identified regarding the comparative clinical effectiveness of 
denosumab versus zoledronic acid in men with osteoporosis; therefore, no summary can be 
provided. 
 
What is the comparative clinical effectiveness of denosumab versus zoledronic acid in male 
patients with osteoporosis and non-metastatic prostate cancer receiving adjuvant anti-androgen 
therapy? 
 
No relevant studies were identified regarding the comparative clinical effectiveness of 
denosumab versus zoledronic acid in men with osteoporosis and non-metastatic prostate 
cancer; therefore, no summary can be provided. 

 
What are the evidence-based guidelines regarding the use of denosumab and zoledronic acid in 
male patients with osteoporosis? 
 
Two evidence-based guidelines

14,15
 were identified that provide recommendations for the use of 

denosumab or zoledronic acid in male patients with osteoporosis. 
 
The Taiwan Osteoporosis Practice Guidelines14 provide a Grade A recommendation for the use 
of bisphosphonates, including zoledronic acid, to reduce fractures in men with osteoporosis. 
However, the summary of the references cited to support this recommendation discusses the 
effect of alendronate and risedronate on BMD and fracture rates while zoledronic acid is not 
mentioned. No recommendations were presented for the use of denosumab in men; discussions 
of denosumab were specific to postmenopausal women or generally referred to patients with 



 
 

Denosumab versus Zoledronic Acid for Men with Osteoporosis  7 
 
 

osteoporosis. In addition, no recommendations were made regarding specific contraindications 
to the use of either zoledronic acid or denosumab. 
 
The Endocrine Society guidelines by Watts et al.15 recommend that men with osteoporosis at 
high risk of fracture should be treated with an agent approved for this indication by regulatory 
bodies. Denosumab is specifically recommended for men with prostate cancer undergoing ADT. 
Zoledronic acid is specifically recommended for men with a recent hip fracture. These 
recommendations were based on low quality evidence; however, they were rated as strong 
recommendations, indicating the belief that care according those recommendations will typically 
result in more positive outcomes than harms. The authors comment that the effect 
bisphosphonates on BMD and bone turnover markers in men with osteoporosis appears to be 
similar to their effect on these outcomes in women with osteoporosis, and that alendronate, 
risedronate, and zoledronic acid have been shown to reduce the risk of fractures in 
postmenopausal women with osteoporosis. The authors also cited evidence that denosumab 
was associated with an improvement in BMD and reduced fracture rates in men with non-
metastatic prostate cancer undergoing ADT. 
 
The Endocrine Society guidelines did not directly compare the use of denosumab and 
zoledronic acid in men with osteoporosis or offer official recommendations regarding the choice 
of one drug treatment over another. The recommendations state that choice of therapy among 
the several approved options should be based on several factors, including the patient’s fracture 
history and risk, severity of osteoporosis, comorbid conditions, and safety concerns of specific 
agents. However, additional remarks regarding these recommendations are provided stating 
that bisphosphonates should not be used in male patients with poor kidney function (glomerular 
filtration rate ≤ 30 – 35 ml/min), and that potential adverse effects of bisphosphonates include 
osteonecrosis of the jaw and atypical femur fractures. A non-oral therapy like zoledronic acid 
may be considered for patients with gastrointestinal issues.15 No additional considerations 
regarding the use of denosumab in men with osteoporosis were reported. 
 
Limitations 

 
This review is limited by the lack of evidence identified regarding the comparative clinical 
effectiveness of denosumab and zoledronic acid for the populations of interest. The identified 
guidelines that made recommendations for the treatment of men with osteoporosis with 
zoledronic acid or denosumab were based on sparse direct evidence (judged to be either of low 
quality15 or high quality,14 depending on the guideline) that included extrapolations of results 
observed for postmenopausal women. Furthermore, neither of the guidelines compared the use 
of denosumab with zoledronic acid or made recommendations for the choice of one drug over 
the other. 
 
CONCLUSIONS AND IMPLICATIONS FOR DECISION OR POLICY MAKING  

 
Two evidence-based guidelines were identified that recommend several treatment options for 
men with osteoporosis to reduce the risk of fracture, including zoledronic acid14,15 and 
denosumab.15 In one guideline, denosumab is specifically recommended for men with non-
metastatic prostate cancer receiving ADT and zoledronic acid was highlighted for men with 
recent hip fracture.15 The specific denosumab recommendation was based on evidence from a 
randomized controlled trial comparing the effects of denosumab and placebo on BMD and 
incidence of vertebral fractures in men with prostate cancer receiving ADT. The specific 
zoledronic acid recommendation for men was based on evidence of its association with reduced 
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risk of hip fracture in postmenopausal women with osteoporosis, and reduced risk of recurrent 
fracture in patients (25% men) who received hip fracture repair within 90 days of treatment 
initiation.15 Neither guideline reported patient contraindications specific to either drug, although it 
was stated that bisphosphonates in general should not be used in men with impaired kidney 
function.15 No evidence was identified that directly compared the clinical effectiveness of 
denosumab with zoledronic acid in men with osteoporosis, including men with non-metastatic 
prostate cancer.  
 
The recommendations presented in the guidelines included in this review are consistent with 
existing Canadian guidelines. The 2010 clinical practice guidelines for the diagnosis and 
management of osteoporosis in Canada (a reference that was outside the literature search date 
range for this review),18 recommend that zoledronic acid can be used as a first-line therapy for 
men with osteoporosis. A related Canadian guideline with a specific focus on frail older adults at 
a high risk of fracture in long-term care recommends that both zoledronic acid and denosumab 
are suitable options for first-line therapy in residents who have difficulty taking oral medications; 
however, there were no recommendations specific to men with osteoporosis.19 
 
CDR evaluated denosumab (SC 60 mg every six months) for the treatment of men with 
osteoporosis in October 2015.11 Based on this review, CDEC recommended listing denosumab 
to increase BMD in men with osteoporosis who have failed on or are intolerant to alternative 
osteoporosis therapies, in the event that clinical criteria (high risk of fracture, intolerance to oral 
bisphosphonates) and conditions (price reduction from the reported $716 per dose) were met.12 
The recommendation was based on one double-blind RCT that showed that denosumab was 
clinical and statistically superior to placebo for increasing BMD in men with osteoporosis. It was 
also based on cost considerations; denosumab is more costly than oral bisphosphonates and 
generic zoledronic acid, and is comparable in cost to branded zoledronic acid (Aclasta). CDEC 
noted that there were no direct comparisons between denosumab and other available therapies 
for osteoporosis in men.12 As no new studies comparing denosumab and zoledronic acid in the 
relevant patient populations were identified in this review, the comparative clinical effectiveness 
of these two drugs for male patients with osteoporosis remains uncertain.   
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APPENDIX 1: Selection of Included Studies 

 
 
 
 
  

289 citations excluded 

15 potentially relevant articles 
retrieved for scrutiny (full text, if 

available) 

5 potentially relevant 
reports retrieved from 
other sources (grey 

literature, hand 
search) 

20 potentially relevant reports 

18 reports excluded: 
-irrelevant population (4) 
-irrelevant intervention (1) 
-irrelevant comparator (1) 
-irrelevant outcomes (6) 
-guidelines with unclear 
methodology (3) 
-full guideline not available in 
English or French (1) 
-other (review articles, editorials) (2) 
 

2 reports included in review 

304 citations identified from 
electronic literature search and 

screened 
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APPENDIX 2: Characteristics of Included Publications 

Table A1:  Characteristics of Included Guidelines 
Objectives Methodology 

Intended users/ 
Target 

population 

Intervention and 
Practice 

Considered 
 

Major Outcomes 
Considered 

Evidence 
collection, 

Selection and 
Synthesis 

Evidence Quality 
and Strength 

Recommendations 
development and 

Evaluation 

Guideline 
Validation 

Taiwan Osteoporosis Practice Guidelines, 2012
14

 – Bureau of Health Promotion, Department of Health, Taiwan 

Target 
population: 

adults with or at 
risk for 
osteoporosis 

 
Intended users: 
health care 

professionals and 
teams in any 
specialty that 

would encounter 
patients with 
osteoporosis 

Diagnostic and 
evaluation 

methods, non-
pharmacological 
and 

pharmacological 
options for the 
prevention and 

treatment 
osteoporosis  

Bone mineral 
density, fracture 

rates, loss of 
function, morbidity 
and mortality 

Electronic 
database search 

and hand 
searching 
(guidelines and 

studies 
published in 
Medline from 

2005 to 2010) 

Evidence rated 
according to the 

Scottish 
Intercollegiate 
Guidelines Network 

(SIGN) levels of 
evidence 

Expert consensus 
based on evaluation 

of available 
evidence and 
strength of 

recommendation 
graded (A to D) 
according to 

provided rating 
scheme; when 
reliable research 

was not available, 
recommendations 
were based on 

expert opinion 

Internal and 
external peer 

review 

Watts, 2012
15

 – Endocrine Society 

Target 
population:  
men with or at risk 

for osteoporosis 
 
Intended users:  

health care 
professionals who 
would be 

evaluating and 
treating men with 
or at risk of 

osteoporosis  

Risk assessment 
and evaluation 
interventions, 

lifestyle changes, 
pharmacological 
treatment options 

for the prevention 
and treatment of 
osteoporosis 

Predictive value of 
risk factors 
associated with 

osteoporosis and 
fractures, bone 
mineral density, 

biochemical 
markers of bone 
health, fracture 

rates 

Multiple 
electronic 
database 

searches 
(updated to 
December 

2012) and hand 
searching  

Evidence rated 
according to the 
Grading of 

Recommendations, 
Assessment, 
Development, and 

Evaluation (GRADE) 
levels of evidence 

Expert consensus 
based on evaluation 
of systematic 

reviews of evidence 
and discussions 
through a series of 

conference calls, e-
mails, and one in-
person meeting; 

recommendations 
rated as strong or 
weak 

Internal and 
external peer 
review 
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APPENDIX 3: Critical Appraisal of Included Publications 

Table A2:  Strengths and Limitations of Guidelines using AGREE II13  

Item 

Guideline 
Taiwan Osteoporosis 

Practice Guidelines, 
2012

14 

Watts, 2012
15 

Domain 1: Scope and Purpose 

1. The overall objective(s) of the guideline is (are) 
specifically described. 

    

2. The health question(s) covered by the guideline is 

(are) specifically described. 
X   

3. The population (patients, public, etc.) to whom the 
guideline is meant to apply is specifically described. 

    

Domain 2: Stakeholder Involvement 

4. The guideline development group includes 
individuals from all relevant professional groups. 

  X 

5. The views and preferences of the target 

population (patients, public, etc.) have been sought. 
X X 

6. The target users of the guideline are clearly 
defined. 

    

Domain 3: Rigour of Development 

7. Systematic methods were used to search for 
evidence. 

X   

8. The criteria for selecting the evidence are clearly 

described. 
X   

9. The strengths and limitations of the body of 
evidence are clearly described. 

X X 

10. The methods for formulating the 
recommendations are clearly described. 

    

11. The health benefits, side effects, and risks have 

been considered in formulating the 
recommendations. 

    

12. There is an explicit link between the 
recommendations and the supporting evidence. 

    

13. The guideline has been externally reviewed by 

experts prior to its publication. 
    

14. A procedure for updating the guideline is 
provided. 

  X 

Domain 4: Clarity of Presentation 

15. The recommendations are specific and 
unambiguous. 

    

16. The different options for management of the 

condition or health issue are clearly presented. 
    

17. Key recommendations are easily identifiable.     

Domain 5: Applicability 

18. The guideline describes facilitators and barriers 
to its application. 

X   

19. The guideline provides advice and/or tools on 
how the recommendations can be put into practice. 

X X 

20. The potential resource implications of applying 

the recommendations have been considered. 
X X 

21. The guideline presents monitoring and/or X X 
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Table A2:  Strengths and Limitations of Guidelines using AGREE II13  

Item 

Guideline 
Taiwan Osteoporosis 
Practice Guidelines, 

2012
14 

Watts, 2012
15 

auditing criteria. 

Domain 6: Editorial Independence 

22. The views of the funding body have not 
influenced the content of the guideline. 

X X 

23. Competing interests of guideline development 
group members have been recorded and addressed. 
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APPENDIX 4: Main Study Findings and Author’s Conclusions 

Table A3:  Summary of Findings of Included Studies 

Recommendations Supporting Evidence Level and Strength of 
Recommendation 

Taiwan Osteoporosis Practice Guidelines, 2012
14

 

“Reduction of bone fractures in men with 
osteoporosis can be achieved by the administration 

of bisphosphates such as alendronate, 
risendronate and zoledronic acid.” Page 84 

 Level of evidence: 1++ (High quality meta-
analyses, systematic reviews of RCTs, or 

RCTs with a very low risk of bias) and 1+ (Well 
conducted meta-analyses, systematic reviews, 
or RCTs with a low risk of bias); 2 references 

 Grade A recommendation (At least one meta-
analysis, systematic review or RCT rated as 
1++, and directly applicable to the target 

patient; systematic reviews, RCTs, or most of 
the body of evidence consisting principally of 
studies rated as 1+, directly applicable to the 

target patient, and demonstrating overall 
consistency of results) 

Watts, 2012
15

 

“We recommend that men at high risk  of fracture be 
treated with medication approved by regulatory 

agencies…(at the time of this writing, alendronate, 
risedronate, zoledronic acid, and teriparatide; also 
denosumab for men receiving ADT for prostate 

cancer) and that the selection of therapeutic agent 
be individualized based on factors including 
fracture history, severity of osteoporosis (T-scores), 

the risk  for hip fracture, patterns of BMD [i.e. 
whether BMD is worse at sites where cortical bone 
(e.g. 1/3 radius) or trabecular bone (e.g. spine) 

predominate], comorbid conditions (e.g. peptic 
ulcer disease, gastroesophageal reflux, 
malabsorption syndromes, malignancy, etc.), cost, 

and other factors. In men with a recent hip fracture, 
we suggest treatment with zoledronic acid….” 
Recommendation 3.2, Selection of therapeutic 

agent, page 1803 

 Level of evidence: low quality 

 Strong recommendation (“The Task Force 
has confidence that persons who receive care 

according to strong recommendations will 
derive, on average, more good than harm.” 
Page 1804) 

“We recommend pharmacological treatment for 
osteoporosis for men with prostate cancer receiving 
ADT who have a high risk  of fracture.” 

Recommendation 3.6, Men with prostate cancer 
receiving ADT, page 1804 

 Level of evidence: low quality 

 Strong recommendation (“The Task Force 
has confidence that persons who receive care 
according to strong recommendations will 

derive, on average, more good than harm.” 
Page 1804) 

ADT = androgen-deprivation therapy; BMD = bone mineral density. RCT = randomized controlled trial. 
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APPENDIX 5: Additional References of Potential Interest 

Guideline Currently Under Revision 
 

1. Diagnosis and treatment of osteoporosis guideline [Internet]. Bloomington (MN): Institute 
for Clinical Systems Improvement (ICSI); 2013 Jul. Available from: 
https://www.icsi.org/guidelines__more/catalog_guidelines_and_more/catalog_guidelines/c
atalog_musculoskeletal_guidelines/osteoporosis/ 

 
Guidelines with Unclear Methodology 
 
1. Diagnosis and management of osteoporosis [Internet]. Edmonton (AB): Toward Optimized 

Practice (TOP); 2016 Feb. [cited 2016 Nov 24]. Available from: 
http://www.topalbertadoctors.org/download/1907/Osteoporosis%20CPG.pdf?_201610251
24240 

 

2. Coleman R, Body JJ, Aapro M, Hadji P, Herrstedt J, ESMO Guidelines Working Group. 
Bone health in cancer patients: ESMO Clinical Practice Guidelines. Ann Oncol. 2014 
Sep;25 Suppl 3:iii124-37, 2014 Sep.:-37. 

 

3. Arranz Arija JA, Cassinello EJ, Climent Duran MA, Rivero HF, SEOM (Spanish Society of 
Clinical Oncology). SEOM clinical guidelines for treatment of prostate cancer. Clin Transl 
Oncol. 2012 Jul;14(7):520-7. 

 

Full Guideline in Spanish 
 

4. Gonzalez-Macias J, Del Pino-Montes J, Olmos JM, Nogues X, en nombre de la Comision 
de Redaccion de las Guias de Osteoporosis de la SEIOMM. Clinical practice guidelines 
for posmenopausal, glucocorticoid-induced and male osteoporosis. Spanish Society for 
Research on Bone and Mineral Metabolism (3rd updated version 2014). Rev Clin Esp. 
2015 Dec;215(9):515-26. 

https://www.icsi.org/guidelines__more/catalog_guidelines_and_more/catalog_guidelines/catalog_musculoskeletal_guidelines/osteoporosis/
https://www.icsi.org/guidelines__more/catalog_guidelines_and_more/catalog_guidelines/catalog_musculoskeletal_guidelines/osteoporosis/
http://www.topalbertadoctors.org/download/1907/Osteoporosis%20CPG.pdf?_20161025124240
http://www.topalbertadoctors.org/download/1907/Osteoporosis%20CPG.pdf?_20161025124240
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