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The Belgian Bone Club 2020 guidelines for the management of osteoporosis in 

postmenopausal women 

 

Summary: Updated evidence-based guidance is provided for the screening, diagnosis, 

treatment and monitoring of osteoporosis in postmenopausal women in Belgium. 

Abstract  

Purpose: To provide updated evidence-based guidelines for the management of 

osteoporosis in postmenopausal women in Belgium. 

Methods: The Belgian Bone Club (BBC) gathered a guideline developer group. Nine 

“Population, Intervention, Comparator, Outcome” (PICO) questions covering screening, 

diagnosis, non-pharmacological and pharmacological treatments, and monitoring were 

formulated. A systematic search of MEDLINE, Cochrane Database of Systematic 

Reviews, and Scopus was performed to find network meta-analyses, meta-analyses, 

systematic reviews, guidelines, and recommendations from scientific societies 

published in the last 10 years. Manual searches were also performed. Summaries of 

evidence were provided, and recommendations were further validated by the BBC board 

members and other national scientific societies’ experts. 

Results: Of the 3,840 references in the search, 333 full texts were assessed for 

eligibility, and 129 met the inclusion criteria. Osteoporosis screening using clinical risk 

factors should be considered. Patients with a recent (<2 years) major osteoporotic 

fracture were considered at very high and imminent risk of future fracture. The 

combination of bone mineral density measured by dual-energy X-ray absorptiometry 

and 10-year fracture risk were used to categorize patients as low or high risk. Patient 

education, the combination of weight-bearing and resistance training and optimal 

calcium intake and vitamin D status were recommended. Antiresorptive and anabolic 

osteoporosis treatment should be considered for patients at high and very high fracture 

risk, respectively. Follow-up should focus on compliance, and patient-tailored 

monitoring should be considered. 

Conclusion: BBC guidelines and 25 guideline recommendations bridge the gap 

between research and clinical practice for the screening, diagnosis, and management of 

osteoporosis. 

Keywords: Belgian Bone Club; osteoporosis; postmenopausal women; diagnosis; 

treatment; guidelines. 
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BACKGROUND 

Osteoporotic fractures are a major cause of functional impairment, disability, pain, and 

mortality. However, the incidence and intensity of these adverse outcomes might be 

reduced if targeted state-of-the-art management of osteoporosis is applied. 

Comprehensive guidelines in osteoporosis should include recommendations about 

screening, diagnosis, treatment, and monitoring to allow their implementation in clinical 

practice [1]. Moreover, there is a need for country-specific guidelines because of 

differences in the epidemiology of the disease, health-care costs, and healthcare systems 

among countries. 

The Belgian Bone Club (BBC) is a multidisciplinary group of professionals that aims to 

address current unmet needs and improve quality of care for patients with osteoporosis 

and other metabolic bone diseases in Belgium (http://www.bbcbonehealth.org/). Herein, 

we provide an updated version of the previous BBC guidelines published in 2010 [2]. 

This update is necessary because new evidence has become available. 

OBJECTIVE 

Our objective was to develop updated evidence-based guidelines for the screening, 

diagnosis, and management of osteoporosis in postmenopausal women in Belgium. 

METHODS 

The BBC gathered a multidisciplinary group of specialists in clinical chemistry, 

endocrinology, epidemiology, gerontology and geriatrics, gynecology, internal 

medicine, nephrology, radiology, rheumatology, physiotherapy, primary care, and public 

health focused on updating the current existing guidelines for the management of 

postmenopausal osteoporosis [2]. The target end-users are primary care physicians as 

well as specialists involved in osteoporosis care in Belgium. 

Population, Intervention, Comparator, Outcome (PICO) questions: Nine PICO 

questions covering screening, diagnosis, non-pharmacological and pharmacological 

treatments, monitoring, etc. were formulated and discussed among the BBC board 

members for approval (Table 1S). 

The BBC Guidelines Developer Group was composed of: 

- A Working Group (CB, DSR, GH, OB) to propose a methodology, draft the 9 PICO 

questions, review the literature, and draft the synthesis of the literature. 
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- An Expert Panel (the Working Group and the BBC board members) to supervise the 

scope, draft the PICO questions, modify and approve the synthesis of the literature, 

propose recommendations and supervise the implementation of the project. 

- A Voting Panel (8 BBC board members, and 28 Belgian expert clinicians selected by 

the BBC board to vote on the final recommendations. 

The Working Group decided to focus the literature search on network meta-analyses 

(NMA), meta-analyses (MA), systematic review (SR), guidelines and recommendations 

from scientific societies. This choice was made because NMA, MA, and SR are 

considered the highest level of categories of evidence [3]. A preliminary search 

confirmed that at least one MA or SR was available for each PICO question. This 

preliminary search found a substantial number of guidelines and recommendations: The 

Working Group decided to focus the search on guidelines from international scientific 

societies, the United States, and European countries, whose sociodemographic 

characteristics and perspective were considered most likely to be similar to those of 

Belgium. 

Systematic literature search: The Preferred Reporting Items for Systematic Reviews 

and Meta-Analyses (PRISMA) statement was followed [4]. The 9 PICO questions 

(Table 1S) were used to conduct the literature search in MEDLINE (via Ovid), the 

Cochrane Database of Systematic Reviews (Ovid CDSR), and Scopus to find articles 

published in the last 10 years, since the publication of the current existing guidelines for 

the management of osteoporosis in Belgium [2]. NMA, MA, SR, and recommendations 

from scientific societies were identified. The search strategy was built, including the 

terms “Osteoporosis” AND (SR/MA OR “guideline”), and was limited to the period 

from 01/01/2010 to 22/06/2019 (Table 2S). The language was limited to English for 

pragmatic reasons. A manual search in the reference section of the selected papers and 

in the websites of the World Health Organization (WHO), the International 

Classification of Diseases (ICD), the International Osteoporosis Foundation (IOF),  the 

European Medicines Agency (EMA), the European Society for Clinical and Economic 

Aspects of Osteoporosis, Osteoarthritis, and Musculoskeletal Diseases (ESCEO), and 

the BBC was performed to find additional information and more recent original studies 

if they were considered relevant. The Expert Panel was free to propose additional 

references, regardless of the study design, to answer the research questions. 
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Eligibility criteria 

Inclusion criteria 

- SR and/or MA about screening, monitoring or diagnostic tools in postmenopausal 

women diagnosed/at risk of osteoporosis (PICO 1-4 and 7-9). 

- NMA and MA about the efficacy of pharmacological treatments, calcium, and vitamin 

D that include placebo-controlled studies and that have fracture as an outcome. 

Pharmacological interventions were selected on the basis of the National Institute of 

Health and Care Excellence recommendations regarding the drugs available for treating 

osteoporosis in Belgium (alendronate, bazedoxifene, denosumab, ibandronate, 

menopausal hormone therapy, raloxifene, risedronate, teriparatide, and zoledronate), 

combination therapy, and the investigational treatments abaloparatide and romosozumab 

(PICO 5-6). 

- MA about the safety of pharmacological treatments, calcium, and vitamin D (all study 

designs and all outcomes were allowed for safety) (PICO 5-6). 

- MA about physical activity in osteoporosis that have fracture, effects on BMD, 

physical function, activities of daily living (ADL), and falls as outcomes (PICO 5). 

- Guidelines and recommendations from international scientific societies, the United 

States, and European countries (PICO 1-9). 

Exclusion criteria 

Studies on the following topics were excluded: acute fracture care, high-energy 

fractures, fracture healing, surgery and dental procedures, secondary osteoporosis, male 

sex, glucocorticoid-induced, cancer therapy-induced or premenopausal osteoporosis, 

and studies in languages other than English. 

All references were first screened on title/abstract by two independent reviewers (DSR 

and OB) who decided to include or exclude references based on the eligibility criteria. 

Interrater agreement was calculated to verify that the eligibility criteria were applied 

correctly and to increase the quality of the search. The two independent reviewers 

screened and discussed together the first 100 references. Agreement between the two 

reviewers was determined with kappa (k) statistics, where 0.81–1 was considered 

almost perfect agreement [5]. The results showed almost perfect agreement (k= 0.826, 

asymptotic standard error 0.098, p=0.000). A consensus was reached for the 3 articles 
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about which the 2 reviewers disagreed. The rest of the references were screened by the 

two reviewers independently.  

Selection of the full texts of the articles retrieved from the screening was also performed 

by the two independent reviewers. Any discrepancies of opinion between the two 

reviewers were solved by discussion and consensus and by the intervention of a third 

reviewer (CB) if necessary. Reasons for the exclusion of full-text papers were collected. 

Summaries of Evidence: According to the Oxford Centre for Evidence-Based 

Medicine Standards [3], we prioritized data from NMA, then MA, then SR, and then the 

guidelines. For pharmacological treatments, we were interested in evidence of their 

efficacy but also in their safety, with effect sizes where available. For screening and 

diagnosis tools, we were interested in metrological properties, benefits, and harms, if 

available. The different types of physical activity were categorized according to the 

Prevention of Falls Network Europe project (ProFANE) taxonomies for physical 

activity interventions [6]. For guidelines, if more than one edition was available (same 

society and topic), the most updated version was selected. The best evidence retrieved 

from the literature review was written as a summary of evidence for each PICO 

question, and a first draft was sent to the Expert Panel. Comments from the panel about 

the summaries and additional studies provided by the panel were taken into account and 

compiled into a final version. 

Recommendations: The Working Group prepared a draft for the recommendations that 

was modified by the Expert Panel through repeated comment rounds. The proposed 

recommendations were proposed to the Voting Panel by e-mail, asking the Voting Panel 

to vote on the recommendations considering benefits/risks, balance, cost (if possible), 

and their values and preferences. 

Each recommendation was presented with the question: Do you agree with the 

recommendation?” and 4 possible answers: “Strong do, Weak do, Weak don’t, and 

Strong don’t”. There was also a possibility to abstain due to a conflict of interest or 

insufficient expertise to judge a recommendation. Consensus on each recommendation 

(in favour or against) was defined as at least 75% of the Voting Panel being either 

“weak” or “strong” in favour of or against a recommendation. If this criterion was not 

met, a consensus was not reached, and no recommendation was made. The strength of a 

recommendation was determined as “strong” if at least 75% of the Voting Panel 
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members rated a recommendation as “strong”. After the voting process, a summary of 

all votes was obtained. The manuscript was drafted by the Working Group and shared 

with the Expert Panel for review through repeated comment rounds. All read and 

approved the final version of the manuscript before submission. 

Conflicts of interest (COI) 

A specific strategy to avoid COI among BBC board members, Expert, and Voting Panel 

members was applied. All COI were collected prospectively, and those members with 

any COI relevant to a specific question were asked not to vote on that topic. 

RESULTS 

The search strategy identified 5,196 references, which resulted in 3,840 studies after 

deleting duplicates obtained from the three databases. Following screening based on 

titles and abstracts according to the eligibility criteria, 333 papers were selected. After 

screening the full texts, 129 articles matched the inclusion criteria:  11 NMA [7,8,17,9–

16], 79 MA [18,19,28–37,20,38–47,21,48–57,22,58–67,23,68–77,24,78–87,25,88–

96,26,27], 12 SR [97,98,107,108,99–106], and 27 guidelines [1,2,117–126,109,127–

133,110–116]. The reasons for the rejection of the 204 full-text articles have been 

detailed (Figure 1). One-hundred-fifteen articles [6,134,143,233–242,144,243–

247,145–152,135,153–162,136,163–172,137,173–182,138,183–192,139,193–

202,140,203–212,141,213–222,142,223–232] 

 were included from the manual search. 

Q1. HOW should osteoporosis be screened in postmenopausal women? 

Two MA [19,34], 3 SR [103,105,107], 7 guidelines [1,111,115,119,120,126,127], and 1 

articles from the manual search [183] contained relevant information for this PICO 

question. 

The SR and MA showed that more than 15 screening questionnaires composed of a 

varying number of clinical risk factors have been published. The diagnostic accuracy 

(i.e., sensitivity and specificity) of the screening tools for osteoporosis varied depending 

on the target populations assessed. However, none of the tools performed consistently 

better than the others [34,103], and the number of risk factors assessed did not 

substantially influence performance, as questionnaires with more or fewer risk factors 

performed the same [19,107]. Moreover, most of the risk assessment tools presented 
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methodological issues and potentially lacked external validity outside of the cohorts in 

which they were developed [105]. Therefore, insufficient evidence was found to 

recommend a particular osteoporosis screening tool over others. 

Two challenges underlie this lack of conclusive results: 1/ the existing tools assess 

different clinical outcomes, i.e., risk of low bone mineral density or risk of fracture 

[107,119]; and 2/ the existing assessment tools do not exhibit a clear difference between 

their screening and diagnostic capabilities. These two terms are used indistinctly, and 

the lack of unified terminology may produce contradictory recommendations. For 

example, dual-energy X-ray absorptiometry (DXA) is considered a screening or 

diagnostic tool depending on the guideline assessed [115,119,120]. However, the 

screening and diagnosis of osteoporosis are considered different categories by the 

International Classification of Diseases 10 (ICD-10) and the World Health Organization 

(WHO) strategy, which recommend a two-step process to identify the disease: first, 

identification of risk factors, as a sensitive strategy for screening in large populations, 

and second, a diagnostic procedure using high specificity measurements from billable, 

technical devices that is applied in the population selected by the screening. The 

recommendations in the European guidance are aligned with the WHO’s strategy: risk 

factors are enumerated without mentioning any screening tool. Those women screened 

positively based on the presence of one or more risk factors should undergo a formal 

fracture risk evaluation (see Q3 and Q4). 

The major risk factors considered by the European guidance [1] and in the 7 guidelines 

[1,111,115,119,120,126,127] were the following: age (≥65 years), low body mass index 

(<20 kg/m²), prior fragility fractures, hip fracture history in a first-degree relative, 

measured height loss ≥4 cm, secondary osteoporosis, early non-substituted menopause 

(<45 years), diabetes mellitus, glucocorticoid therapy, rheumatic inflammatory diseases, 

and excessive alcohol (≥3 units of alcohol/day) and/or current tobacco use. Frequent 

falls (≥1/year) are a major risk factor for fractures and an indication for a formal 

assessment of fracture risk. An assessment of fall risk was also recommended in all 

guidelines assessed [1,111,115,119,120,126,127]. Additional risk factors were identified 

(Table 3S). Postmenopausal women with ≥1 major risk factor or ≥2 additional risk 

factors could be suitable to undergo a formal fracture risk evaluation. 
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A list of the main risk factors is provided in the International Osteoporosis Foundation 

Risk Check. The Risk Check is self-administered and could be an option for raising 

awareness among patients and an effective communication tool for patients and 

clinicians. For example, it could be placed in the waiting room of a specialist or primary 

care physician. The Risk Check is available on the IOF and the BBC websites. 

Q2. WHEN and HOW OFTEN should postmenopausal women be screened for 

osteoporosis? 

One MA [34], 2 SR [105,107], 10 guidelines [1,2,115,118–120,122,126,130,131], and 6 

articles found by manual search [134,153,154,175,182,187] contained relevant 

information for this PICO question about the first screening and optimal interval for re-

screening in women with negative results during the screening process and in those who 

obtain positive results in the screening but do not meet the criteria for diagnosis 

afterwards. 

Optimal age for screening: The European guidance recommends screening at an age 

that should be fixed according to country-specific cost-effective thresholds [1]. In 

Belgium, no cost-effective threshold has been evaluated. Most of the European National 

guidelines have considered 50 years the optimal age threshold for first screening: 

United Kingdom [115], Greece [131], Poland [118], and Portugal [130]. A brief mention 

about an age of 50 years appears in the previous BBC 2010 guidelines [2] and in the 

BBC consensus about non-pharmacological management of osteoporosis [122]. Even if 

individual studies have suggested that screening at an age of 65 or over could be more 

relevant, most of the studies included in two SR that assessed the performance of risk 

assessment instruments to predict fracture risk included participants ≥50 years 

[105,107,175]. Despite the low level of evidence, an age threshold of 50 years could 

still be an adequate option in Belgium. It is important to note that menopause is not a 

point on the time but a progressive process of menopausal transition during which bone 

loss starts before the complete cessation of the menses [182]. Screening (by 

identification of risk factors, as outlined in Q1) at the age of 50 years, or at the age of 

menopause if it occurs earlier, should be considered. 

Optimal interval for re-screening: In the meta-analysis published by the United States 

Preventive Services Task Force (USPSTF) about screening for osteoporosis [119], it is 

recommended that re-screening be scheduled according to clinical criteria (low BMI, 
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height loss, etc.) in women with negative initial results, but the USPSTF did not provide 

an explicit time frame [34]. The optimal interval for re-screening was assessed in 3 

guidelines: the Greek guideline [131] and the USPSTF suggested individualized 

intervals based on “age, and calculated projected time to transition to osteoporosis“ 

[119] based on the MA cited above [34,119] but they do not recommend a specific time 

frame. The UK guidelines explicitly mention the presence of unmet needs regarding the 

screening policy [115]. 

The recently published United States Endocrine Society Clinical Practice Guideline 

does not recommend any particular time frame for screening [126]; however, it includes 

two concepts that are crucial hereafter in the BBC 2020 guidelines: “recent fracture” 

and “imminent fracture risk”. A recent fracture is a vertebral or nonvertebral fracture 

that has occurred within the past 2 years [126]. Among the different timeframes 

available [153,154], 2 years was generally taken as the timeframe to consider a fracture 

as recent. The 2-year timeframe for “recent fracture” leads to the emerging concept of 

“imminent fracture risk”. During this 2-year period of time following a fracture, 

individuals have the highest risk for a new fracture and detection and early treatment 

might involve the highest benefits. This 2-year time frame helped to categorize the 

patients as “low risk, high risk, and very high risk” in the new algorithm of the IOF 

[134,153]. Screening by risk factors at least every 2 years might ensure that all patients 

with incident major clinical risk factors within the 2 years are checked and that no 

patient at the highest risk of fracture remains undiagnosed and untreated. 

In summary, despite the limited evidence, applying a continuous opportunistic screening 

for clinical risk factors in combination with a new formal screening check every 2 years 

could be considered. 

Q3: WHICH TOOLS should be used to diagnose osteoporosis and assess fracture 

risk in postmenopausal women? 

Three MA [20–22], 9 SR [98–105,107], 18 guidelines [1,2,122,125–

128,130,131,133,110,111,115,116,118–121] and 24 articles from the manual search 

[135,136,181,184,192,201,207–210,214,219,137,235,237,244,138,139,144–147,152]  

contained relevant information for this PICO question. Differential diagnosis to exclude 

secondary causes of osteoporosis or other metabolic bone diseases, multiple myeloma, 

etc. should be considered [1] before starting management of osteoporosis (Table 4S). 
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This section has been divided into 3 sub-sections: 

Q3.1. Existing tools for the identification of previous fragility fractures, 

particularly vertebral fractures [1 SR [99], 2 guidelines [1,111], 7 articles by 

manual search [138,144,152,181,184,192,235]. 

Q3.2. Existing tools for BMD assessment [1 MA [22], 4 SR [98,100,102,104], 

13 guidelines [1,110,128,130,131,111,115,116,118–120,126,127], 7 articles by 

manual search [138,145–147,201,219,244]. 

Q3.3. Existing fracture risk assessment tools [2 MA [20,21], 4 SR 

[101,103,105,107], 18 guidelines [1,2,122,125–

128,130,131,133,110,111,115,116,118–121], and 11 articles from the manual 

search [135,136,237,137,139,183,207–210,214]. 

Q3.1. Existing tools for the identification of previous fragility fracture and the 

identification of vertebral fracture: The WHO defines fragility fracture as “a fracture 

that results from mechanical forces that would not ordinarily result in fracture, known 

as low-level (or ‘low energy’) trauma, equivalent to a fall from standing height or less 

[138]”. The terms “fragility fracture” and “osteoporotic fracture” are used 

interchangeably. Vertebral, pelvis, hip, femur, humerus, and forearm (which includes 

proximal and distal radius/ulna, and age-dependent wrist fractures) are considered major 

osteoporotic fractures (MOFs). . Rib, tibia/fibula and/or ankle fractures, for example, 

can also be osteoporotic fractures and qualify as “previous fractures” for use in fracture 

risk assessment tools, but they are not MOFs [152]. This definition of MOF is slightly 

different than that in the FRAX model, which considers vertebral, forearm, hip and 

shoulder fracture. The number and severity of vertebral fractures is also important, since 

a higher number or severity of vertebral fractures portends a greater risk of new 

additional vertebral fractures [192]. However, it should be acknowledged that the risk of 

subsequent fracture could be age-dependent according to the site of the first fracture. 

For example, forearm fracture carry a lower imminent fracture risk in younger than in 

older postmenopausal women [152]. Considering every woman ≥50 years with a 

forearm fracture as “very high risk” is probably incorrect, but the risk of imminent 

fractures is even higher after an index fracture of the forearm than after an index hip 

fractures in those aged 75 years and older. Therefore, persons aged ≥75 years with a 

previous recent forearm fracture should be considered at very high risk, but this is not 

correct for younger persons, as their imminent risk after a forearm fracture is lower 
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[152]. These elements should be taken into account in the assessment of the severity of 

osteoporosis, as there are several definitions of MOF, the terminology has not been 

unified yet, and it varies among the different publications. 

X-ray radiography is the recommended imaging technique to confirm a fracture. More 

particularly, for fractures of the lumbar and thoracic spine, lateral spine radiography is 

considered the gold standard imaging technique to identify vertebral fracture [99]. An 

alternative method called vertebral fracture assessment (VFA) by DXA devices is also 

available [99,144]. The VFA quality imaging is lower, and the interpretation may be 

challenging, e.g., for higher dorsal vertebrae or in severe osteoporosis. Compared to X-

ray spinal radiography (vertebral fracture Genant grade ≥2), VFA presented moderate 

sensitivity 0.84 (95% CI, 0.72– 0.92) and high specificity 0.90 (95% CI, 0.84–0.94) in a 

MA. These results were considered insufficient by the authors of that MA to support the 

use of VFA instead of X-ray for the identification of vertebral fractures in daily practice 

[99,144]. Advantages of VFA include a radiation dose less than 1% of that from a 

comparable radiograph and a lower cost. According to the point-of-care principle, VFA 

can be performed simultaneously with DXA and thus increase the identification of 

vertebral fractures [184]. Its use to study the presence of vertebral fractures in the 

presence of a determined age, height loss, and treatment with glucocorticoids has been 

recommended by the International Society for Clinical Densitometry [181]. VFA is 

among the recommendations of the Working Group of the Royal Belgian Society of 

Rheumatology [235]. Based on its low radiation dose and cost-effectiveness, the use of 

VFA in patients with low clinical suspicion of vertebral fractures could be considered. 

Q3.2. Existing tools for the assessment of bone mass: BMD measured by DXA has 

been the international gold standard to diagnose osteoporosis since 1994. Three 

simultaneous sites of the body are recommended: lumbar spine (L1-L4), femoral neck, 

and total hip [1,138]. BMD is a strong predictor of fractures, and each SD below normal 

values approximately doubles the risk of fractures [145]. None of the different MA and 

SR identified in our search had a primary objective to assess the validity of DXA 

[22,98,100,102,104], but they used DXA to measure the diagnostic accuracy of other 

methods. The different guidelines that include diagnosis among their sections 

recommended DXA as the method of choice for measurements of BMD [1,119,126]. 

Note that while access to DXA is limited in some countries, Belgium has an 
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exceptionally high number of bone densitometers per capita [1], but reimbursement 

criteria may limit its use. 

A MA that assessed ultrasound as a tool to assess bone strength showed that it correlated 

with risk of fracture [22] and could estimate site-specific BMD from specific parameters 

(speed of sound and broadband ultrasound attenuation). However, only site-matched 

comparisons have acceptable correlation, while the correlation of peripheral ultrasound 

assessment with central DXA is low. The 3 SR pointed out that reference values in the 

target populations were needed before considering ultrasound as an alternative to DXA 

to estimate fracture risk in clinical practice. Moreover, quantitative ultrasound would be 

difficult to use in the diagnosis of osteoporosis as its values substantially overlap in 

young and older individuals, and in fact, the only recognized role of this technique for 

the moment is to identify individuals who do not require a DXA assessment 

[100,102,104]. 

A SR about the opportunistic use of computed tomography (CT) imaging to measure 

BMD was found, but the differences between devices available, the elevated radiation 

exposure compared to DXA, and the lack of standardized procedures limit its 

applicability [98]. None of the 13 guidelines included ultrasound or CT imaging among 

their recommendations. 

Trabecular bone score (TBS) is a texture-based analysis algorithm that can be applied to 

spinal DXA images and used to adjust fracture risk estimations by FRAX® [201], as 

shown by one MA [146]. In the current version of TBS, the BMI is used as a surrogate 

of the soft tissue thickness in a range of BMI, but outside that range, the image does not 

deliver accurate TBS values. The next version of the software is expected to gain 

knowledge about the soft tissue thickness data to correct TBS values without using 

BMI, and is a work in progress [244]. Recent updates of the proprietary software have 

further refined TBS, and the European guidance includes TBS in its recommendations. 

Emerging tools include central and peripheral (high-resolution) quantitative CT, 

nanoindentation, and radiofrequency echographic multi spectrometry (REMS), a non-

ionizing axial skeleton technology for osteoporosis diagnosis and fracture 

risk assessment [219]; however, these are currently either unavailable or available only 

on a research basis in Belgium.  
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Q3.3. Existing fracture risk assessment tools: For the 48 different fracture risk 

assessment tools identified through one recent SR [107], the authors found an overall 

satisfactory performance for most of them. However, methodological limitations were 

found, and only three of them [i.e., the Fracture Risk Assessment Tool (FRAX®) [207], 

Garvan fracture risk calculator [208,209], and Q-fracture [210]] appear to be externally 

validated in cohorts different than those in which they were developed. The three tools 

largely differ in terms of the risk factors that are considered, e.g., falls are considered in 

Garvan and Q-fracture. Furthermore, in Garvan and Q-fracture, some of the risk factors 

are also quantified, e.g., number of fractures, number of falls, units of alcohol intake, 

etc. The Garvan fracture risk calculator calculates 5-year and 10-year risks of hip 

fracture and any (not only “major”) osteoporotic fracture. Q-fracture can also give the 

same outcome (10-year fracture risk, apart from the 1, 2, 3, etc.-year fracture risk) and 

could be considered; however, it is validated only in the UK and recommended only in 

the UK and Scottish guidelines [115]. In a clinical guideline, it seems important to 

propose tools that have the same outcome (i.e., the 10-year risk of fracture). With that in 

mind, FRAX® and Garvan could be considered in Belgium. However, FRAX® has the 

largest number of independent and externally validated studies [20]. FRAX® can 

identify individuals at higher risk of fracture as long as the tool is calibrated for its 

country-specific use [21]. FRAX® can be used with or without BMD, but a systematic 

review found that FRAX® with BMD can identify individuals at higher risk for 

fractures better than FRAX® alone [21,101]. The use of FRAX® and DXA together 

was also supported by the findings from the SCOOP [135], SOS [136], and ROSE [137] 

studies. The FRAX® calibrated for Belgium is available [139,214], and Belgium is the 

country with the most FRAX® calculations in the world (because it is required for 

reimbursement for DXA). In Europe, the European guidance [1], the National 

Osteoporosis Guideline Group (NOGG) and the IOF [101] recommend the use of 

FRAX® and DXA together. Among the 18 guidelines that include a section about 

assessment tools, all of them incorporate FRAX® and DXA among their 

recommendations. 

Q4. WHICH THRESHOLDS should be used to diagnose and assess the severity of 

osteoporosis in postmenopausal women? 

Three MA [20–22], 6 SR [100–104,107], 14 guidelines 

[1,110,127,128,130,131,111,115,116,118–120,123,126], and 22 articles by manual 
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search [135,139,155,158,184,188–190,211,214,236,237,140,242,243,148–154] 

contained relevant information for this PICO question. This section has been divided 

into the same 3 sub-sections considered for “WHICH TOOLS” to provide the 

corresponding thresholds for each tool. 

Q4.1. Identification of fragility fracture [3 guidelines [1,126,133], 6 articles by 

manual search [140,153,154,184,188,211]]. 

Q4.2. BMD [2 MA [20,22], 6 SR [100–104,107], 14 guidelines 

[1,110,127,128,130,131,111,115,116,118–120,123,126], and 5 articles by manual 

search [148–151,158]] 

Q4.3. Fracture risk assessment tools and studies about their thresholds [2 MA 

[20,21], 4 SR [101,103,105,107], 14 guidelines 

[1,110,127,128,130,131,111,115,116,118–120,123,126], and 11 articles by 

manual search [135,139,243,152,155,189,190,214,236,237,242] 

Q4.1. Identification of fragility fracture: A vertebral fracture is defined as at least a 

20% reduction in vertebral height (SQ1: 20-25%) on X-ray spinal radiography using the 

Genant semi-quantitative method, which already confers a 2.5-fold greater risk of 

subsequent vertebral fractures [211]. More severe grades (SQ2: 25-40%; SQ3: >40%) 

incur an even greater fracture risk [211]. The semi-quantitative method is considered the 

gold standard for identifying vertebral fractures by the IOF and the European Society of 

Clinical Radiology [140]. Other methods for radiological assessment of vertebral 

fracture have been studied, e.g., the quantitative morphometry assisted by Spine 

Analyzer® (QM SA) method, which evaluates vertebral height loss and the algorithm-

based qualitative (ABQ) method, based on endplate integrity [184,188]. VFA could also 

be considered in patients with low suspicion of vertebral fracture [181]. 

Q4.2. BMD: Based on our literature search, the threshold considered in the majority of 

references is a BMD (assessed by DXA) of at least 2.5 SDs (i.e., T score ≤−2.5) below 

the reference population, which are young healthy U.S. women 20-30 years old in the 

NHANES reference population. NHANES database was available for proximal femur 

BMD only, and even a different version for femoral neck and total hip. For lumbar 

spine, other databases were used [138]. Out of 18 national guidelines examined, 14 

included a T‐score ≤-2.5 threshold for BMD. BMD is a continuous variable, where a 

lower T-score indicates higher risk. Some authors have pointed out that a T-score ≤-3.5 
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could be considered “very high risk” [158] and is used as a reference in this guideline. 

Therefore, patients with a T-score ≤-3.5 should be considered at “very high risk”. 

Moreover, a low BMD ≤-3.5 would lead the diagnostic workout to the exclusion of 

secondary osteoporosis. 

Regarding osteopenia, the European guidance states that “low bone mass (osteopenia) 

should not be considered a disease category” [1]. However, a recent randomized 

controlled trial by Reid et al. showed for the first time that antiresorptive treatment can 

also reduce the risk of fracture in osteopenic postmenopausal women [148]. This 

reinforces the concept that an osteopenic BMD T-score should not disqualify an 

individual for the diagnosis of osteoporosis, fracture risk reduction strategies, or 

pharmacological treatment of osteoporosis in patients with an otherwise increased risk. 

Since it may be confusing to dissociate an intervention threshold from a diagnostic 

threshold, the U.S. National Bone Health Alliance has recommended to diagnose 

osteoporosis in patients with an increased fracture risk based on clinical risk factors 

[155]. Indeed, it is well known that DXA has great specificity (when other metabolic 

bone diseases have been excluded) but low sensitivity, since the majority of 

osteoporotic fractures occur in patients with a T-score >-2.5 [149–151].  

Q4.3. Fracture risk assessment tools and studies about their thresholds: 

Fracture risk assessment tools need thresholds to provide guidance about the 

interpretation of the tool for decision making and target pharmacological interventions, 

i.e., intervention thresholds, which should be calculated for each country individually 

[21,101]. According to a SR [101], 120 guidelines used FRAX® worldwide, of which 

38 did not provide intervention thresholds. There are no randomized trials specifically 

designed to validate FRAX® thresholds. However, the recent SCOOP trial found 

significant reductions in hip fracture risk based on a treatment strategy involving 

population-based screening using the UK FRAX® model [135]. Moreover, the SCOOP 

trial found that a systematic screening using the FRAX® score led to an increased use 

of, and adherence to, anti-osteoporosis medications [236]. 

Belgian country-specific fracture risk assessment tools are available [139,214], and 

thresholds should be proposed to provide guidance about their interpretation to target 

pharmacological interventions in a more efficient way. 
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When using fracture risk assessment tools, three approaches are possible: fixed, age-

dependent, and hybrid thresholds. According to the first model, treatment is indicated 

when the 10-year fracture risk of an individual exceeds the 10-year fracture risk at 

which treatment becomes cost-effective. According to the second model, treatment 

should be considered when the 10-year probability for a MOF or a hip fracture in the 

patient is higher than that of a person with a prior fracture, no other clinical risk factors 

and a BMI of 25 kg/m2 (“fracture threshold”). The third model incorporates a fixed 

threshold after a certain age that was developed to avoid any discrimination based solely 

on chronological age [1,115]. The updated UK NOGG guidelines incorporate such a 

hybrid model, with a threshold that increases with age until the age of 70 years and a 

fixed threshold for patients aged 70 and older, i.e., >20% for MOF and >5.4% for hip 

fractures [115]. In contrast, the NOF of the US proposes a fixed threshold of 20% for 

MOF and 3% for hip fracture, based on cost-effectiveness models [111]. Although these 

thresholds should be calculated for each country individually, the NOF thresholds are 

the most commonly used thresholds in Europe [101]. 

Despite the absence of strong evidence, we propose a model with a fixed threshold of 

MOF ≥20% and hip fracture ≥3% for individuals aged <70 and a fixed threshold of 

MOF ≥20% and hip fracture ≥5% for individuals aged ≥70 (Figure 2). These proposed 

thresholds are a guide for clinical use, suitable for adaptation based on clinical criteria 

and the individual factors of each patient. As the evidence about these thresholds is very 

limited, they should be considered as a consensus-based suggestion 

In summary, the BBC 2020 guidelines incorporate an algorithm that includes major 

osteoporotic fracture, DXA BMD, and fracture risk assessment tools. Patients with a 

recent major osteoporotic fracture (vertebral, hip, pelvis, femur, humerus, and forearm-

which includes proximal and distal radius/ulna and age-dependent wrist fractures-) were 

considered at very high risk of fracture [152,184,189,190]. DXA BMD T‐scores and 

fracture risk assessment tools are proposed to categorize patients as low risk and high 

risk. 

Q5. WHICH NON-PHARMACOLOGICAL TREATMENT should be 

recommended in postmenopausal women, according to their risk of fracture? 

This question was previously addressed in the BBC consensus on the non-

pharmacological management of osteoporosis [122]. In that consensus document, 
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individualized exercise, muscle strengthening, and balance training to reduce the 

number of falls and fall-related injuries were encouraged. Calcium and vitamin D, a 

healthy balanced diet rich in dairy products, smoking cessation, and avoidance of 

excessive alcohol consumption were among the recommendations [122]. 

For this update, 2 NMA [7,8], 18 MA [24,25,34–42,132,26–33], 1 SR [97], 18 

guidelines [1,2,124–128,130–132,109,111–113,115,118,122,123], and 36 articles by 

manual search [6,141,178–180,191,193–195,199,217,218,159,221–229,238,160,239–

241,245–247,161,162,167,168,176,177] 

  contained relevant information for this PICO question. This section has been divided 

into 3 sub-sections: 

6.1. Patient education [1 SR [97], 2 guidelines [1,126], and 2 articles by manual 

search [176,177]]. 

6.2. Physical exercise [10 MA [24–33], 6 guidelines [1,111,115,122,126,128], 

and 14 articles by manual search [6,141,195,199,240,241,159–

162,167,168,193,194]6.3. Calcium and vitamin D [13 MA 

[7,8,41,42,132,18,31,35–40], of which 2 were NMA [7,8], 16 guidelines 

[1,2,126–128,130–132,109,111–113,115,118,123,124], and 15 articles by 

manual search [178,179,225–229,180,191,217,218,221–224]. 

5.1. Patient education: Two SR found that the most important themes for patient 

education in osteoporosis are threefold: knowledge of the disease, medication, and diet 

and exercise [176,177]. The positive effects of education on patients’ understanding of 

their own health status and on outcomes such as pain have been shown. Patient 

education could modify patients’ values and preferences, as identified in a systematic 

review, as they are influenced by patients’ knowledge about the disease [97]. The 

European guidance, among others, recommends patient education to encourage making 

healthy lifestyle decisions, to improve adherence to pharmacological treatment, to raise 

self-awareness about the disease and to become involved in self-care management 

[1,126]. 

5.2. Physical exercise: Three major outcomes had an important impact on the quality of 

life of the patients or on their risk of fracture: the effects of physical exercise on 

fracture, BMD, and physical function, activities of daily living, and falls. Physical 
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exercise is well known to exert myriad health benefits beyond these aspects and is 

therefore generally recommended as part of a healthy lifestyle. 

Effects on fracture: Strength and resistance training was the most effective type of 

exercise to decrease the incidence of fracture, but RCTs with fractures as the primary 

endpoint are scarce. A meta-analysis highlighted the inverse association between 

increasing levels of leisure time physical activity and the risk of hip fracture [25]; 

another 3 MA that investigated the positive effect of exercise on fractures were found 

[159–161]. Regarding safety, there is no evidence to suggest that patients with 

osteoporosis should avoid exercise to reduce their risk of falls and/or fractures, and the 

meta-analysis showed that physical exercise is related to a reduction in hip fractures 

[161]. Therefore, with the exception of abrupt, excessive loading [199], physical 

exercise should be considered safe. 

In patients with fractures, physiotherapy and rehabilitation should be considered. The 

European guidance [1] recommends “regular weight-bearing exercise, tailored to the 

needs and abilities of the individual patient”, and in patients with advanced stages of 

osteoporosis, it recommends “multicomponent group and home-based exercise 

programs for prevention and physiotherapy and rehabilitation after fracture”. 

Effects on BMD: Seven MA [26–33] considered strength/resistance training as the 

most effective type of exercise for postmenopausal women with osteoporosis 

[27,28,31]. Moreover, exercises, mainly land-based (also called “ground-based”) 

strength/resistance exercises, can increase BMD at the femoral neck and lumbar spine, 

but the exact modalities are not well defined [28–30,32]. The effect of exercise on BMD 

largely depends on the intensity of the exercise: for impact training to have an effect on 

BMD, the intensity of the impact should be equal to a gait speed >6.14 km/h (1.7 m/s) 

[167]. However, with increasing age, the focus of exercise should be modified 

progressively from bone loading to muscle loading to improve coordination and muscle 

strength. Likewise, progressive resistance training is only effective when targeted at the 

muscles attached to or near to the spine and hip, and loads <80% of the 1 maximum 

repetition (maximum weight that an individual can lift; it is given as a percentage of the 

desired load and adapted to the individual characteristics) are generally ineffective 

[168]. Impact training and a combination of resistance training and weight bearing in 

postmenopausal women should be considered [26,193]. 
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Effects on physical function, activities of daily living, and falls: Multicomponent 

intervention exercises had the greatest beneficial effects on functional status in 

individuals with osteoporosis [24]. Multicomponent and exercise interventions may be 

helpful to mitigate fall-related outcomes (including fall-related injuries and fear of 

falling) in community-dwelling [162,194] and institutionalized [195] older patients by 

adapting the intervention to the characteristics of these two populations. 

Postmenopausal women at risk for fractures should be screened for fall risk by asking 

about the number of previous falls, particularly in the past year, administering the 30-

second Chair stand test [240], assessing visual or hearing loss, polypharmacy (≥4 

medications, e.g., benzodiazepines, antidepressants, blood pressure lowering drugs, 

etc.), by reviewing of environmental hazards, and by observing gait and mobility. 

Patients with ≥1 fall/year or one injurious fall should be offered multicomponent 

(targeting individualized extrinsic and intrinsic fall risk factors) and/or exercise 

interventions, including balance training. Individualized, tailored interventions are 

recommended by the European Union Geriatric Medicine Society [141] and the 

USPSTF [162], among others. 

Physical activity regimens: Some practical advices, including diagrams and 

illustrations are available in the Too Fit to Fracture consensus [241] and on the IOF 

website (https://www.iofbonehealth.org/exercise).  

5.2. Calcium and vitamin D. 

Efficacy: The most recent NMA meta-analysis available in our search, by Barrionuevo 

et al., 2019 [7], compared the effective estimates for various interventions to reduce the 

risk of fracture. This NMA showed that calcium in combination with vitamin D 

produced a reduction in hip fractures but that the efficacy was considerably lower than 

the reduction obtained by the anabolic therapy and antiresorptive treatments included in 

the analysis [7]. The second NMA, published in 2012, concluded that calcium and 

vitamin D reduced the risk of hip fracture if they were administered together but not 

separately [8]. Additive beneficial effects for combined strength/resistance exercise 

training and vitamin D supplementation on musculoskeletal health were found [31]. 

Calcium associated with vitamin D has shown efficacy in reducing the risk of hip and 

other fractures. A daily intake of at least 1,200 mg/day (but not more than 2,000 

mg/day) is recommended in patients at any risk of fracture, and calcium obtained from 
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food intake and dairy products is the preferable source [109,113]. If this daily intake is 

not achieved by food intake, oral supplements should be considered. Excess calcium 

intake does not incur greater skeletal benefits. Treatment should be tailored to the 

different clinical situations. For example, higher calcium doses may be required after 

bariatric surgery, in patients with achlorhydria, etc. The possibility of pharmacological 

interactions (e.g., calcium absorption might be reduced by proton pump inhibitors) 

should be considered before prescribing calcium supplementation, as the difference in 

absorption between calcium citrate and calcium carbonate is dependent on gastric pH 

[2]. 

Regarding vitamin D, it is important to note that in patients who receive antiresorptive 

or anabolic drugs, vitamin D supplementation is recommended. Indeed, most of the 

clinical trials assessing the effectiveness of these drugs have been performed with the 

concomitant use of vitamin D, independent of baseline vitamin D status to avoid 

incident vitamin D deficiency and reduce the risk of hypocalcemia. However, in patients 

with a low risk of fracture for whom no pharmacological treatment is considered, if the 

target 25-hydroxyvitamin D (25OHD) levels are achieved (see below), those patients 

might not need vitamin D supplementation.  

The evidence found does not justify the screening for vitamin D in the general 

postmenopausal population, but does in those postmenopausal women with at least one 

major risk factor, and who therefore should undergo further assessment of 

osteoporosis. The systematic measurement of serum levels of vitamin D is not 

recommended in most guidelines, which rather propose a systematic supplementation 

with vitamin D in all osteoporotic patients. The recommendation to systematically 

assess vitamin D status in all postmenopausal women with at least one major risk factor 

who, therefore, underwent osteoporosis assessment was a suggestion of the BBC 

guidelines development group, to avoid supplementation of vitamin D in women with 

normal serum vitamin D levels, who are at low risk of fractures and do not receive any 

pharmacological treatment. Such a systematic assessment also allows to check 

compliance. 

Blood levels of 25-hydroxyvitamin D should be measured for the systematic 

determination of vitamin D status by an accurate and standardized method before 

starting pharmacological treatment, to help in the monitoring of its levels and to assess 
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compliance with treatment. Laboratories measuring serum 25OHD should participate in 

quality controls, i.e. Vitamin D External Quality Assessment Scheme (DECAS) and 

report percentage of bias versus the National Institute of Standards and Technology 

(NIST) standards. Several recommendations about the target levels of vitamin D are 

available [178–180]; however, most guidelines agree that the minimal 25-

hydroxyvitamin D threshold should be ≥20 ng/mL (50 nmol/L), and that levels ≥50 

ng/mL (125nmol/L) could be considered deleterious. In the Calgary trial, with 4,000UI, 

the levels that were reached of 132-144nmol/L were already associated with a BMD 

decline [223], so, the suggested ≤50ng/ml i.e. 125 nmol/L might be indeed appropriate 

as a superior target level. A daily dose of 800-1,000 IU should be considered, and the 

dose could be adapted according to the clinical status of the patient and the monitoring 

results. In subjects receiving a pharmacological treatment, a dose of vitamin D of 800 

IU-1,000 IU per day or its equivalent on a weekly or monthly basis with a monitoring of 

the 25OHD level was recommended in most of guidelines. These recommendations are 

also part of the ESCEO recommendations for calcium and vitamin D [124].  

Healthy, balanced diet rich in dairy products, should be considered. Several studies 

reported benefits of Mediterranean diet in all health outcomes [226,227], and a higher 

adherence to Mediterranean diet has been showed to be related to a reduction in the risk 

of hip fracture (RR 0.95, 95% CI 0.92-0.98 p= 0.01) and a higher BMD [229]. An 

intake of up to three servings of dairy products per day has been shown to have benefits 

for bone health and has been considered as safe [228]. Individuals who follow calorie 

restriction, intermittent fasting, vegetarian, or vegan diets should consider dietary 

sources of calcium and vitamin D and/or supplementation [221,222].  

Safety: A MA from the USPSTF and one from Cochrane found an association between 

calcium and vitamin D and the risk of kidney stones compared with placebo (absolute 

risk difference 0.33% [95% CI, 0.06% to 0.60%]), without any other risks associated 

[18]. Other studies [184] and MA support a possible risk of hypercalciuria and renal 

stones with high vitamin D doses. Large, spaced vitamin D doses (e.g., 250,000-

1,000,000 IU every 3-12 months) led to a higher risk of falls and fractures in older 

patients and should not be administered. Daily doses of vitamin D ≥3000 IU should be 

avoided [223]. The effect on vascular calcification and coronary heart disease remains 

somewhat controversial, but the risk is not clinically relevant; calcium with or without 
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vitamin D does not increase coronary heart disease or all‐cause mortality risk 

[38,41,112,132]. 

Outside calcium and vitamin D, several nutrients and type of diets have been shown to 

have a more direct impact on bone health.  

Proteins: Long-term, high-protein intake has been shown to have positive 

effects in BMD and reduced risk fracture in epidemiological, observational 

studies. In the short term, interventional studies that included high-protein 

intake, have been shown to have beneficial effects in bone health [238]. The 

recommended daily allowance (RDA) dose of proteins in general, healthy 

populations is 0.8g/kg/body weight/day. The systematic review and position 

paper from the PROT-age group concluded that a protein intake of 1.0 to 1.2 

g/kg/body weight/day obtained the greatest benefits in BMD in patients ≥65-

year-old with osteoporosis and in patients with all types of fracture [245]. This 

recommendation has been endorsed by the ESCEO and the EuGMS [246]. The 

major dietary sources of proteins are provided from animal sources, i.e., red 

meat, poultry, viscera, fish, seafood, eggs, dairy products (cheese, yoghurt and 

similar, and milk), and they are also present in vegetable sources, i.e., legumes 

(chickpeas, beans), soy-derived products (tofu), nuts, and seeds [247]. 

Different type of diets: A recent meta-analysis of cohort, case-control, and cross-

sectional studies assessed the effect of dietary patterns and diets in bone health, defined 

by a lower BMD and risk of fracture. Diets defined as « unhealthy », « Western », or 

« processed » composed by «hamburgers and fried foods, pickles, snacks, cola 

beverages, coffee, and sugar », were compared with diets defined as « Healthy », 

« Health conscious », « Prudent », « Dairy and fish », « Milk and root vegetables » or 

«Fruit, milk, and whole grains”, composed by «fish, low-fat milk, dairy products, 

legumes, vegetables, fruits, whole grains, nuts, and olive oil ». The second pattern had a 

protective effect on bone health and decreased the risk of having a low BMD in all ages. 

Moreover, individuals following the second « Healthy » pattern showed a lower risk of 

fracture [239]. 

In summary, adherence to Mediterranean diet, poor in saturated fats, rich in fish, 

vegetables, fruits, nuts, and olive oil  [226,227]; diets rich in calcium, diets rich in dairy 

products, including up to three servings of dairy products per day might be considered 
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[122]. Individuals following special diets should be checked up and supplemented on a 

tailored, individual basis [221,222,247]. 

Q6. WHICH PHARMACOLOGICAL TREATMENT should be recommended in 

postmenopausal women with osteoporosis, according to their risk of fracture? 

Eleven NMA [7,8,17,9–16], 55 MA [43,44,53–62,45,63–72,46,73–82,47,83–92,48,93–

96,49–52], 15 guidelines [1,2,127–131,111,114,115,117,118,123,125,126], and 11 

articles by manual search [163,196,233,197,203,204,212,213,220,230,231] contained 

relevant information for this PICO question. 

Five different types of pharmacological treatments were found: 1) menopausal hormone 

therapy, 2) SERM (raloxifene and bazedoxifene), 3) bisphosphonates, 4) denosumab, 

and 5) anabolic therapy (teriparatide, abaloparatide, and romosozumab). Strontium 

ranelate is no longer available. 

Efficacy: All five different types of pharmacological treatments were found to be 

effective for fracture risk reduction. The most recent NMA available in our search, by 

Barrionuevo et al., 2019 [7], included most of these treatments and found that they were 

effective for preventing hip fracture or vertebral fractures. The highest relative fracture 

risk reduction was obtained by anabolic therapy (romosozumab, abaloparatide, or 

teriparatide) for hip and vertebral fracture. Antiresorptive treatment (most 

bisphosphonates, denosumab, and SERM) resulted in a moderate risk reduction in 

vertebral, nonvertebral and hip fractures. SERM (raloxifene and bazedoxifene) had 

lower efficacy than bisphosphonates or denosumab in vertebral fractures and have not 

been shown to prevent nonvertebral or hip fractures; note that menopausal hormone 

therapy was not included in this NMA. The risk reduction of menopausal hormone 

therapy (estrogen with or without progesterone) probably depends on the molecule and 

dosage used and ranges between SERM and calcium with vitamin D [7]. 

In the NMA by Reginster et al., 2019, all treatments showed efficacy for the reduction 

of vertebral fractures against a placebo, but in the head-to-head comparison, anabolic 

therapy with abaloparatide, romosozumab, and teriparatide showed the highest efficacy, 

bisphosphonates and denosumab showed intermediate efficacy, and SERM showed the 

lowest efficacy among the drugs included and did not reduce hip fracture [9]. Similar 

results were obtained in the NMA by Yang et al. 2019 [10]. In the recent NMA by 
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Hernández et al., abaloparatide, romosozumab, and teriparatide obtained the highest 

efficacy in reducing vertebral and nonvertebral fractures [163]. 

All bisphosphonates (alendronate, ibandronate, risedronate, and zoledronate) showed 

efficacy in reducing vertebral fracture compared with a placebo in the NMA by Zhou et 

al. 2016 [17] and in reducing vertebral fracture and hip fracture, though the effect on the 

latter was small, in Sanderson et al., 2016 [16] and Jansen et al., 2011 [14]. Zoledronate 

was shown to be associated with a higher reduction in hip and vertebral fracture than the 

three oral bisphosphonates [14,16]. In contrast to other available bisphosphonates, 

ibandronate has not demonstrated efficacy against nonvertebral fractures in RCTs 

although the study was not designed for that objective [14,16].  

Combination therapy has been shown to increase BMD more than its individual 

components but no trials have been adequately powered for fracture outcomes, and 

guidelines do not recommend it due to its higher costs without proven anti-fracture 

benefits [126]. Sequential treatment of antiresorptive therapy after anabolic treatment 

[230]  and bisphosphonate after denosumab discontinuation [1,126] should be 

recommended because beneficial anti-fracture and BMD effect of anabolic therapy and 

denosumab are reversible and quickly disappear after the treatment is stopped. In case 

of denosumab discontinuation, treatment with bisphosphonates should be 

recommended, in order to avoid the occurrence of multiple vertebral fractures, but 

specific guidelines on the optimal bisphosphonate treatment schedule are not available 

yet. In those cases where antiresorptive treatment is replaced by anabolic therapy, 

monitoring is recommended [212,213]. New therapies such as local osteo-enhancement 

procedures (LOEP) [134,220] are still not available in clinical practice in Belgium. 

Safety: Safety issues were found for teriparatide and abaloparatide (tachycardia and 

palpitations, hypercalcemia), romosozumab (increased risk of cardiovascular adverse 

events, hypocalcemia, and osteonecrosis of the jaw), bisphosphonates (hypocalcemia, 

atypical femoral fractures and osteonecrosis of the jaw, atrial fibrillation in one study 

with zoledronate, and nephrotoxicity in case of fast infusion with zoledronate), 

denosumab (hypocalcemia, atypical fractures and osteonecrosis of the jaw, rapid loss of 

bone and vertebral fractures after discontinuation), SERM (increased risk of 

thromboembolic disease and vasomotor symptoms, and leg cramps), and menopausal 

hormone therapy (increased risk of breast cancer, stroke, and thromboembolic diseases). 

A reduced risk of hormone-sensitive breast cancer has been observed with raloxifene 
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[231]. The side effects of menopausal hormone therapy may depend on the molecule 

used, the route of administration, and the age at the start of therapy [1,115,126]. 

Additional information about romosozumab was found on the EMA website, stating that 

the Marketing Authorization report pointed out that romosozumab was associated with 

higher pooled risk of death in patients aged 75 and above. This higher risk of mortality 

of romosozumab in patients ≥75-year-old should be taken into account in the selection 

of the three different anabolic agents available. 

In summary, anabolic drugs were more potent than antiresorptive treatment to reduce 

the risk of fracture and to increase BMD quickly, and could thus be preferred for 

patients at very high risk, followed by antiresorptive therapy. Antiresorptive treatment 

(bisphosphonates and denosumab) should be considered in patients at high risk 

[196,197]. SERM may be considered in postmenopausal women ≤65 years of age with 

vertebral osteoporosis without an increased risk of hip fracture and without 

contraindications to SERM (i.e., non-smokers with no cardiovascular history), in 

women additionally seeking for breast cancer prevention or in patients with 

contraindications to other treatment options. Menopausal hormone therapy is the 

treatment of choice for climacteric symptoms; at a sufficiently high dose, it has shown 

bone protection effects. It should be considered in women (in the range of 50-60 years 

of age) for the treatment of climacteric symptoms; at a sufficient dose for bone 

protection, favouring low dose estrogens (starting from estradiol 0.25 mg oral) and safe 

progestins, or in patients where other options are contraindicated. 

Q7: HOW should the treatment of osteoporosis be monitored in postmenopausal 

women? 

One MA [23], 14 guidelines [1,110,129–131,133,111,114,117,118,121,126–128], and 14 

articles by manual search [140,142,206,215,232,156,157,164–166,185,200,205] 

contained relevant information for this PICO question. Because of the lack of unified 

goals of treatments in the existing guidelines, the goals of treatment (“a successful 

treatment in osteoporosis”) were defined according to the European guidance [1]: no 

incidence of new fragility fractures, stable or increasing BMD, and achieving the 

reference target for BTM, which is the least significant change showing treatment 

efficacy [164–166]. Some authors also considered achieving a BMD T-score ≥-2.5 to >-

2.0 as the target (“treat-to-target” concept) [166]. Conversely, treatment failure can be 
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considered “when two or more incident fragility fractures have occurred after >1 year of 

treatment, when serial measurements of bone remodeling markers are not suppressed by 

antiresorptive therapy and when BMD continues to decrease” [157]. In these scenarios, 

possible underlying causes should be identified, e.g., compliance issues, incorrect drug 

use, calcium and/or vitamin D deficiency, or incident or undetected secondary causes of 

osteoporosis. Monitoring should be focused on compliance, as a lower compliance has 

been associated to an increased fracture risk [1]. 

This section has been divided into 3 sub-sections: 

Q7.1. Identification of new fragility fractures [2 guidelines [1,126] , 1 article by 

manual search [140]]. 

Q7.2. Monitoring of treatment with BMD measured by DXA [3 guidelines 

[1,111,126] and 3 articles by manual search [156,185,215]]. 

Q7.3. Monitoring of treatment with BTM [1 MA [23], 1 SR [108], 4 guidelines 

[1,23,114,126], and 8 articles by manual search [142,164–166,200,205,206,232]. 

7.1. Identification of new fragility fractures and identification of new vertebral 

fractures during monitoring: For monitoring new fragility fractures, clinical 

interviews and physical examinations are recommended. Moreover, X-ray spinal 

radiography [140] might also be performed to detect new vertebral fractures or 

progression in the severity of pre-existing vertebral fractures if indicated according to 

clinical criteria (loss of height, back pain, etc.) [1,126]. Some authors considered that 

VFA might be useful to monitor treatment; however, its use is still in the process of 

implementation in clinical practice, and it has not been included in the guidelines 

assessed [1,126]. 

7.2. Monitoring of treatment with BMD measured by DXA: The European guidance 

considered an 1-2% increase per year as an adequate treatment-induced increment in 

BMD with inhibitors of bone turnover, and this increment, or even higher, can be 

achieved more rapidly with anabolic agents [1]. BMD does not continuously increase 

year by year with bisphosphonates, but levelling off is observed after 3-5 years. The 

American Association of Clinical Endocrinologists [126] and American College of 

Endocrinology guidelines [111] do not require any improvement in BMD and consider a 

stable BMD during monitoring an appropriate target. Observational studies suggest that 

BMD monitoring might be associated with greater compliance, switching to more 
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potent medications (e.g., oral to parenteral route) [215] and a reduced fracture risk 

[156]. However, no randomized trials have compared different follow-up strategies. 

The mean group effects are derived from clinical trials with high quality DXA as a 

target. For clinical practice in individual patients, one should advice that a DXA device 

calculates its own precision error and least significant change. The DXA management in 

the overall clinical practice (for which this guideline is written) is not always of optimal 

quality and one should take into account the error of the individual measurement. So, 

careful interpretation of individual DXA results should be done in respect to a 

documented least significant change and individual factors of the patient. 

7.3. Monitoring of treatment with BTM: Two BTM, serum procollagen type I N-

propeptide (s-PINP), a bone formation marker, and serum C-terminal cross-linking 

telopeptide of collagen (s-CTX), a bone resorption marker, are related to risk of future 

fracture and are useful for monitoring according to a meta-analysis [23]. The update of 

the algorithm for the use of biochemical markers of bone turnover in the assessment and 

follow-up of treatment for osteoporosis by ESCEO [142] showed that the two BTM 

decreased rapidly after initiating antiresorptive treatment and that the change in their 

serum levels is correlated with the gain in BMD [142]. In a study using BTM to monitor 

response to risedronate, BTM were shown to reinforce postmenopausal women’s 

persistence to treatment, and as result, a decreased occurrence of new vertebral fracture 

[OR: 0.4 (0.2-1.0)] was observed [200]. The lack of decrease observed in BTM in 

patients with antiresorptive treatments can indicate non-adherence to the treatment, 

issues with drug administration (e.g., decreased absorption of oral bisphosphonates due 

to incorrect intake with food or calcium supplements), or failure of treatment. A caveat 

could be that BTM must be measured in the morning and in a fasting state to avoid 

excessive intraindividual variations. The two BTM, but mostly s-CTX, have been 

recommended for monitoring adherence with bisphosphonates and denosumab, and 

PINP has been recommended for monitoring treatment with anabolic drugs in clinical 

practice [142] by the International Federation of Clinical Chemistry and Laboratory 

Medicine (IFCC) [23], the European guidance [1], the European Calcified Tissue 

Society [114], the Guideline of the American Association of Clinical Endocrinologist 

and the American College of Endocrinology [111], among others. The IOF and the 

European Calcified Tissue Society Working Group [114] established reference values 

for the response of BTM to antiresorptive therapy based on the TRIO study [205,206]. 



 

30 
 

The International Federation of Clinical Chemistry and Laboratory Medicine (IFCC) 

have recently proposed intra-individual coefficients of variation for s-CTX and PINP 

based on data from the European Biological Variation Study (EuBIVAS) allowing the 

calculation of the Least Significant Changes for these 2 BTM [232]. A decrease ≥31% 

for s-CTX and ≥20% for PINP  for bisphosphonates and denosumab, and an increase 

≥45% for s-CTX and ≥25% for PINP for anabolic treatment was defined as the least 

significant change showing treatment efficacy and could be considered as the reference 

target for these two biomarkers [232]. 

Q8. WHEN should monitoring of treatment for osteoporosis be performed in 

postmenopausal women? 

One MA [23], 1 SR [108], 14 guidelines [1,111,128–

131,114,115,117,118,121,123,126,127], and 3 articles by manual search [142,205,206] 

contained relevant information for this PICO question. The 3 sub-sections of this 

section are similar to those of the “HOW treatment of osteoporosis should be 

monitored” section. 

Q8.1. Identification of new fragility fractures, identification of new vertebral 

fractures during monitoring [2 guidelines [1,126]]. 

Q8.2. Monitoring of treatment with BMD measured by DXA [12 guidelines 

[111,114,130,131,115,117,118,123,126–129]]. 

Q8.3. Monitoring of treatment with BTM [1 MA [23], 1 SR [108], 5 guidelines 

[114,115,121,126,127], and 3 articles by manual search [142,205,206]. 

8.1. Identification of new fragility fractures and identification of new vertebral 

fractures during monitoring. There is no evidence about the timeframe for 

administering X-ray spinal radiography or VFA for monitoring, therefore, it should be 

based on clinical interviews and physical examinations, e.g. measured height loss, plus 

tailored, individualized criteria that ensure the identification of patients at imminent 

fracture risk [1,126]. 

8.2. Monitoring of treatment with BMD measured by DXA. The lack of evidence 

about the periodicity of monitoring with DXA and the heterogeneity of 

recommendations among the guidelines was pointed out in the Clinical Practice 

Guideline Update From the American College of Physicians [128]: this guideline and 

the European guidance recommend monitoring BMD with DXA every 5 years (“in the 
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absence of other clinical imperatives, a 5-year interval may be appropriate” [1]). The 

UK guidelines recommend 3 to 5 years [115]; the French Guideline recommends every 

2 to 3 years [127]; the United States Endocrine Society Clinical Practice Guideline 

[126], the Portuguese guideline [130], and the Greek guideline [131] recommend every 

2 years; and the Update of the Polish guideline recommends monitoring BMD after 12 

months of initiating treatment [118]. In summary, there is a lack of unified 

recommendations about the periodicity of monitoring with DXA, ranging from a 12-

month to a 5-year interval, depending on the guideline assessed. Given the lack of 

unified recommendations, the assessment of BMD with DXA every 2 to 5 years, 

depending on the treatment received, could be an option. 

8.3. Monitoring of treatment with BTM. The IOF and the ESCEO recommend to use 

BTM, 3 months (12-13 weeks) after the initiation of the treatment, to assess adherence 

to oral BP and provide thresholds for this assessment [142]. The value of obtaining a 

basal determination before the patient starts the treatment, in order to compare the 

percentage of change after treatment, remains uncertain given the lack of evidence 

supporting this practice. One option for monitoring BTM could be measuring at 

baseline and 3 months (12-13 weeks) after the initiation of treatment. If the least 

significant change is not observed after 3 months, adaptation of treatment, compliance, 

and control after 6 months should be further investigated. 

 
Q9. What are the indications for CONTINUING, MODIFYING, and STOPPING 

the pharmacological treatment of osteoporosis in postmenopausal women? 

Four MA [23,75,76,96], 3 SR [73,97,106], 14 guidelines [1,2,128–

131,111,114,115,117,121,123,126,127], and 12 articles by manual search 

[143,169,212,213,170–174,186,198,202] contained relevant information for this PICO 

question. Decision making should be made based on the nature of the intervention, 

achievement of treatment goals, and compliance (See PICO 5-7). 

9.1. If the goals of treatment are achieved, 3 options should be considered: 

Continue: The maximum duration of each pharmacological treatment depends on the 

nature of the intervention and varies widely. No evidence to guide decisions regarding 

treatment longer than 10 years was found, as pointed out in a systematic review [106] 

and in the UK guidelines. However, this certainly does not mean that therapies that are 
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not suitable for drug holidays (ibandronate, denosumab) or only short drug holidays 

(ibandronate, risedronate) cannot be taken for >10 years. A duration of treatment of 3 to 

6 years for zoledronate and of 5 to 10 years for alendronate has been considered by the 

ASBMR [170]. The benefits of the extension of denosumab up to 10 years have been 

recently reported based on the FREEDOM extension trial, however, there are some new 

data reporting benefits on fracture risk beyond 10 years [117,129]. However, no 

guidelines on the optimal duration of denosumab therapy were found. Most guidelines 

recommend tailored, individualized clinical decisions for long-term treatments 

[1,2,127–131,106,111,114,115,117,121,123,126]. In patients undergoing anabolic 

treatment (which typically last 1 to 2 years) and those stopping denosumab therapy (if 

ever), it is recommended to initiate anti-resorptive therapy to maintain bone mass gains 

(sequential therapy). A repeat course of anabolic therapy may be considered after 1-2 

years [198]. 

Drug holidays: Treatment interruption for a period of time, termed “drug holidays”, is 

mentioned in 3 MA [73,75,76] and the 14 guidelines [1,2,128–

131,111,114,115,117,121,123,126,127] retrieved with our search strategy. Patients 

receiving long-acting antiresorptive therapy (zoledronate or alendronate; but less for 

risedronate and ibandronate, and not for denosumab) who achieve their goals can 

interrupt treatment for a period of time (called a “drug holiday”) with no increase in 

fracture risk. This strategy has been shown in the FLEX and HORIZON extension trials 

for alendronate and zoledronate, respectively [73]. There is no evidence to suggest that 

drug holidays reduce the risk of very rare adverse events associated with long-term 

antiresorptive treatment (atypical femoral fractures and osteonecrosis of the jaw). After 

5 years of alendronate treatment in postmenopausal women in the FLEX trial, those 

who continued alendronate had a lower risk of clinical vertebral fractures [172]. Post 

hoc analyses showed that in women with a femoral neck T-score ≤-2.5, continuation for 

up to 10 years also reduced nonvertebral fracture risk [173]. In the HORIZON extension 

trials, there was no subgroup that benefited from 9 compared to 6 annual zoledronate 

infusions, nor was there any difference in BMD or BTM during a 3-year drug holiday 

after 6 annual infusions [169]. However, discontinuation after 3 annual infusions was 

associated with an increased incidence of fracture after a 3-year drug holiday [171]. 

Patients who do not have low hip BMD (≤-2.5), incident fractures during treatment or 

an increased risk of vertebral fractures may be considered candidates for a drug holiday 
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after 3 years of zoledronate or 5 years of alendronate. Otherwise, they may continue for 

up to 6 or 10 years, respectively [170]. The UK guidelines recommend that patients on 

drug holidays should be reassessed in 1-3 years by measuring BMD with DXA [115]. 

However, there is no evidence to support monitoring of BMD or BTM to gauge the 

timing of restarting antiresorptive during a drug holiday. 

Stop treatment: A patient’s change from a high to a low level of risk is the indication to 

stop the antiresorptive treatment. This could be also possible in case of a change in 

modifiable risk factors, e.g., stop of corticoid therapy, nicotine, or alcohol abuse. After 

stopping denosumab, bisphosphonates should be provided [1,126]. A caveat for 

stopping treatment could be in patients whose BMD changes category after treatment 

and who still have “treated osteoporosis” and who cannot be assimilated to “normal”, as 

osteoporosis, even treated and adequately managed, is a chronic disease: “treated 

osteoporosis is still osteoporosis” [174]. The occurrence of adverse events does not 

necessarily involve stopping osteoporosis treatment but is a reason to reconsider 

pharmacological therapy individually. In patients (e.g., very old patients), whose life 

expectancy is expected to be shorter than the time required to benefit from therapy, i.e., 

generally ≤1 year, withholding osteoporosis treatment may be considered [187]. 

“Discontinuation of denosumab is not recommended, because it conveys the risk of 

multiple vertebral fractures in a rather short delay. In case discontinuation is necessary, 

bisphosphonates should be provided [1,126], in order to avoid the rapid loss of BMD 

after its discontinuation (sequential therapy). There are no guidelines about the optimal 

duration of denosumab, with reported benefits up to 10 years [117,129], and lack of data 

about its benefits afterwards. Thus, the optimal duration of denosumab would be 

“lifelong” except if it is followed by treatment with another antiresorptive, but there are 

no definitive answers about when to start with the alternative antiresorptive and how 

long it should be given. Further research is required to provide a definitive answer about 

the optimal duration of denosumab. 

9.2. If the goals of treatment are not achieved: Several guidelines [1,117,126,133] 

have assessed the failure to achieve the goals of treatment and indicate the need to re-

consider a differential diagnosis with other diseases (i.e., osteomalacia, myeloma), to 

assess patient adherence to treatment (particularly in patients with oral bisphosphonates) 

[23], to re-assess patients’ values and preferences [97], and to re-assess risk level (low, 

high or very high) [157]. 
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Some authors found increases in BMD when switching from bisphosphonates to 

denosumab, teriparatide [186], or romosozumab [202]. If compliance with or tolerance 

of oral bisphosphonates is an issue, expert opinion also suggests considering the 

possibility of switching to denosumab or an intravenous bisphosphonate. Although there 

are no fracture outcomes to support these treatment strategies [157], there is evidence 

for improved fracture outcomes by increasing compliance/persistence of therapy. 

In summary, if the goals of treatment are achieved, three possible options should be 

considered: continue treatment, take a drug holiday (only applicable for zoledronate and 

alendronate); and stop treatment (e.g., when contraindications develop). If the goals are 

not achieved, differential diagnosis with other diseases, adherence to treatment, re-

assessment of patients’ values and preferences, and risk level (low, high or very high) 

should be considered. However, the BBC board fully acknowledges that the evidence is 

limited for most of these recommendations and considers this topic a challenge for 

further research. 

STRENGTHS AND LIMITATIONS 

The BBC 2020 guidelines for the management of postmenopausal osteoporosis are 

comprehensive and include recommendations for screening, diagnosis, treatment, and 

monitoring (Figure 3). What is new compared to our BBC 2010 guidelines? These 

guidelines use the most updated evidence-based methodology to propose 

recommendations. Moreover, consensus-based decisions have been made to provide 

answers for those topics where the evidence was scarce and did not meet the needs in 

daily practice. A systematic search to find network meta-analyses, meta-analyses, 

systematic reviews, guidelines and recommendations from scientific societies published 

in the last 10 years was conducted, which is an innovative and exhaustive methodology. 

From the list of 25 recommendations, some of them are particularly specific, practical, 

and could be very helpful for clinical decision-making: e.g. “ e.g. when to screen for 

osteoporosis using clinical risk factors, which type of fracture has to be considered as 

MOF  (vertebral, femur, hip, pelvis, humerus, and forearm -which includes proximal 

and distal radius/ulna, and age-dependent wrist fractures-), the inclusion of the 2-year 

timeframe for considering a recent MOF, as well as the intervention thresholds 

proposed. 
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More specifically, with respect to the intervention threshold, we have opted for fixed 

intervention thresholds, according to which treatment is recommended in case of FRAX 

for MOF > 20% for all ages and in case of FRAX for hip > 5% for ≥ 70 years and > 3% 

for < 70 years. Although FRAX scores can be calculated for Belgian men and women 

with the FRAX® tool on the website 

(https://www.sheffield.ac.uk/FRAX/tool.aspx?country=18) and age-dependent 

thresholds for Belgium have been published [139], these thresholds have not been 

incorporated in the FRAX website, in contrast to the NOGG age-dependent thresholds. 

As such, the use of these age-dependent Belgian thresholds would imply checking up 

each patient in the FRAX model graphic after calculating FRAX® in the website for 

each individual. This is unrealistic to be applied daily, because this process would had 

required extra time for each outpatient visit, a certain level of knowledge and experience 

and might have limited a wider use. So this was, partly, a practical issue, as an important 

aim of the manuscript is providing guidance for prescribing physicians in daily practice 

Apart from being a practical issue, and maybe more importantly, age-dependent 

thresholds, as proposed by the NOGG for use in the UK [243] and by Johansson et al 

for use in Belgium [139], induce inequalities in access to therapy especially at older age, 

depending on the presence or absence of a prior fracture. For this reason, the NOGG has 

proposed hybrid intervention thresholds, according to which the intervention threshold 

increases up to 70 years of age and then remains stable [101][243]. Therefore, we 

decided not to use age-dependent intervention thresholds. 

The rationale for the specific intervention thresholds for hip fracture that we proposed 

(< 3% for 70 years and < 5% for ≥ 70 years) is as follows: 

First, 3% for < 70 years thresholds is based on the fixed intervention threshold proposed 

by the National Osteoporosis Foundation (NOF). Although we acknowledge that this 

specific intervention threshold is only valid in the USA and should be calculated for 

each individual country based on epidemiology of fracture risk, health care budget, 

health economic considerations, practice guidelines and reimbursement criteria, several 

national osteoporosis guidelines also include this cut-offs proposed by NOF [101]. 

Second, 5% for ≥ 70 years is based on the fixed intervention threshold proposed by the 

NOF; indeed, according to the NOF, the 10-year hip fracture probability ranges from 

2.5% at the age of 50 to 4.7% at 75 years in women and from 2.4% at 50 years 
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to 4.9% at 75 years in men. Thus, also the fixed intervention threshold slightly increases 

at older age, which can be explained by the increased competing mortality risks from 

other disorders at higher age [242]. In addition, according to hybrid intervention 

threshold model, the threshold remains constant from the age of 70, being at 5.4% for a 

hip fracture [101][243]. So, the 5% for ≥ 70y is based on the combined evidence from 

the NOF fixed threshold and the hybrid threshold. 

So, we would like to point out that this decision was based (partly) for the sake of 

practicability. First, an important aim of the manuscript is to be a helpful guidance for 

prescribing physicians in daily practice. Providing a guideline that would have required 

for each patient to first calculate a score with the FRAX tool on the FRAX website and 

then to check this score unto the FRAX model graphic was unrealistic in daily practice. 

Indeed, because this process would have required extra time for each outpatient visit as 

well as a certain level of knowledge and experience and it might have limited a wider 

use. Furthermore, as mentioned above, the Belgian age-dependent thresholds have not 

been incorporated in the FRAX tool on the FRAX website, as it has been done for the 

NOGG age-dependent thresholds 

Some limitations and strengths should be highlighted. First, the high-quality 

methodology we used is a strength of these guidelines. We performed a systematic 

literature search that included NMA, MA, SR, guidelines, and expert opinions. NMA 

are a relatively new type of statistical analysis based on the assessment of the relative 

efficacy of all comparisons independently, in the lack of direct interventions of a lot of 

direct head-to-head trials. They confirm the findings of two direct head-to head fracture 

outcome studies between antiresorptive and anabolic therapies, as the VERO [203] 

(risedronate vs. teriparatide) and ARCH [204] (alendronate vs. romosozumab) trials. 

NMA have been shown to provide the highest level of evidence in clinical epidemiology 

[3]. However, this methodology involved a limitation, as we might have missed two 

types of studies: those published after conducting the literature search and those 

individual studies that might have not been included in any of the SR or MA. These two 

potential sources of bias were counteracted by allowing members to suggest relevant 

publications in the manual search. Unfortunately, evidence remains scarce in many 

important areas of osteoporosis care, so most recommendations had to be based on 

moderate- to low-quality evidence. Second, due to the broad approach and the large 
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number (9) of PICO questions and studies included, the assessment of the quality of 

evidence of each individual publication was not feasible with our limited resources. 

Third, the guidelines do not indicate the exact drug that should be taken; however, we 

provide the updated evidence-based and consensus-based information for the treating 

clinicians to make their own choice.  

Finally, the lack of a Health Economics dimension has to be acknowledged as a 

limitation of our work. This would need a cost/effectiveness or cost/utility dimension  

analysis which was beyond the scope of this paper.   

A second weakness is that the Belgian reimbursement policy was not taken into 

account, and reimbursement might be a limiting factor for evidence-based treatments, 

such as anabolic therapies, which are more expensive than the rest of the treatments; . 

Moreover, some of the anabolic drugs mentioned (abaloparatide or romosozumab) were 

not yet available in Belgium at the time that the guidelines were developed. However, 

these points could have been taken into account by the voters. 

In conclusion, with these new guidelines, we had the objective of bridging the gap 

between research and clinical practice (“action-research philosophy” [248]), providing 

updated high-quality guidelines to clinicians, and let them take their own evidence-

based decisions to improve the care of postmenopausal women with osteoporosis. 
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