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Abstract

This practice guideline serves as an update to the Canadian Association of Radiologists’ 2013 Technical Standards for Bone
Mineral Densitometry Reporting. It aims to align bone mineral density testing and reporting practices in Canada with current
clinical best practices, including guidelines from Osteoporosis Canada and the International Society for Clinical Densitometry.
Key updates include the endorsement of both FRAX and CAROC tools for evaluating fracture risk, guidance for analyzing male
patients and transgender patients, and provision of clinical management guidance of relevance to BMD reporting harmonized with
that of Osteoporosis Canada. The document emphasizes the importance of accurate data collection in fracture risk assessment
and provides recommendations for reporting fracture risk, T-scores, and clinical management strategies. Additionally, it outlines
indications for baseline BMD testing and reassessment timelines, aiming to facilitate appropriate patient management and enhance
bone health outcomes. This guideline is intended to complement existing standards and support healthcare professionals in
delivering optimal care for patients undergoing BMD testing in Canada.

Résumé

Les présentes lignes directrices de pratique constituent une mise a jour des normes techniques relatives aux rapports
d’ostéodensitométrie publiées par I'Association canadienne des radiologistes en 2013. Elles visent a faire correspondre les
pratiques liées aux tests et aux rapports d’ostéodensitométrie exercées au Canada avec les meilleures pratiques cliniques
actuelles, notamment les lignes directrices de pratique d’'Ostéoporose Canada et de la Société internationale de densitométrie
clinique. Les principales mises a jour comprennent I'adoption des outils FRAX et CAROC dans le cadre de 'évaluation du
risque de fracture, des conseils pour I'analyse des patients de sexe masculin et des patients transgenres, ainsi que des conseils
en matiére de déclaration de la DMO quant a la prise en charge clinique, harmonisés avec ceux d’Ostéoporose Canada. Le
document souligne 'importance d’une collecte de données précises en vue de I'évaluation du risque de fracture, et fournit
des recommandations liées a la consignation du risque de fracture et des scores T et aux stratégies de prise en charge
clinique. En outre, il fournit des indications en matiére de test de DMO de référence et de calendrier de réévaluation, dans le
but de faciliter la prise en charge appropriée des patients et d’améliorer les résultats en matiére de santé osseuse. Ces lignes
directrices visent a compléter les normes existantes et a aider les professionnels de santé a fournir des soins optimaux aux
patients qui se soumettent a un test de DMO au Canada.
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Table I. Summary of Key Changes From 2013 Guidelines.

Item

New position

Target population for fracture risk assessment
Fracture risk tool

Normative database for T-scores for males >50y old
Transgender patients

Clinical management guidance

Postmenopausal females (new) and males >50y old (unchanged)
Both FRAX and CAROC permitted

Female database for both fracture risk and diagnostic category
Newly addressed

Harmonized with 2023 Osteoporosis Canada guidelines?

reporting by central dual energy X-ray absorptiometry
(DXA) in 2013.! The 2013 standards presented expectations
for BMD testing and reporting in Canada. The CAR BMD
Practice Statement Working Group undertook a revision and
update of the 2013 standards, focusing on specific areas
related to BMD reporting, with the intent of aligning recom-
mendations with current medico-scientific evidence and
clinical best practices, including the most recent guidelines
from Osteoporosis Canada? and the International Society of
Clinical Densitometry (ISCD).*> Where the CAR guidance
differs from that of other organizations, a rationale is pro-
vided to support the divergence.

The purpose of this practice guideline is to provide cur-
rent expectations for BMD testing and reporting in Canada.
This practice guideline is not intended to replace the com-
prehensive 2013 BMD technical standard,! but rather to
serve as an update: key changes are summarized in Table 1.
The guidance presented herein was informed by a compre-
hensive review of the literature and based on expert con-
sensus from the working group, as well as a harmonization
of clinical approaches (ie, CAR, Osteoporosis Canada, and
ISCD practice guidelines). These clinical documents are
not intended as a substitute for thorough training in BMD
during residency and ongoing continuing medical educa-
tion (CME). The guidance provided here should apply to
the vast majority of patients undergoing BMD testing in
Canada. However, there will be patients with special cir-
cumstances that are beyond the scope of this document:
such patients are often under the clinical care of osteopo-
rosis specialists.

In 2022, the CAR also began the process of updating its
BMD Accreditation Program (BMDAP), under the auspices
of the Canadian Medical Imaging Accreditation Council;
the process is ongoing and will reflect the clinical guidance
presented in this practice guideline. This document, in con-
junction with the 2013 CAR Technical Standard,' will form
part of the accreditation requirements.

Fracture Risk Assessment

Providing a 10-year fracture risk using a validated fracture
risk tool is a key component of BMD reporting. The follow-
ing sub-sections review aspects of determining and reporting
fracture risk.

Target Population

The target population for current osteoporosis management
guidelines is postmenopausal females and males aged
50 years or older,? and this is adopted here. For females this
is a change from previous Canadian guidelines'* which
used a female threshold of age 50 years. The CAR reporting
guidance applies to all ages undergoing BMD testing,
though there are differences in the reporting between
younger and older patients.!

Fracture Risk Tool

The CAR recommends either the Canada-specific version
of FRAX5 or the 2010 version of the CAROC (Canadian
Association of Radiologists/Osteoporosis Canada) risk
tool.® This is a change from previous guidelines'* that
endorsed CAROC in BMD reporting, at least in part as the
Canada-specific FRAX software had not been widely avail-
able on BMD machines.* Current Osteoporosis Canada
guidelines suggest the use of the Canada-specific FRAX
tool, which is now widely available on BMD machines, as
the preferred tool for fracture risk assessment, with CAROC
as an alternative.?

From an implementation perspective there are 2 main
differences between the 2 tools. The first is the number of
clinical risk factors used in the model, 6 for FRAX (when
femoral neck T-score is available) and 2 for CAROC, as
detailed in Table Al. The second is the output for 10-year
fracture risk, which is expressed as a percent value on a
continuous scale for FRAX for major osteoporotic fracture
(MOF) and for hip fracture, versus MOF expressed in 1 of
3 ranges (<10%, 10%-20%, >20%) for CAROC.

Of the 2, only FRAX can be fully operationalized with
the Osteoporosis Canada management guidelines,” which
invoke a 15% fracture risk cut point in decision making for
pharmacotherapy, as well as for timing of BMD and frac-
ture risk reassessment. FRAX is now widely available on
BMD machines, with the fracture risk generated by the
software without user reference to graphs or charts. FRAX
has been shown to provide better risk stratification than
CAROC in fracture risk prediction.” FRAX is used by
Fracture Liaison Services (FLS) and many clinician spe-
cialists, resulting in greater concordance vis a vis BMD
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reports that use FRAX. FRAX will be updated, with new
validated risk variables added; Trabecular Bone Score
(TBS) has already been incorporated into FRAX. There are
no plans to curate CAROC. As such, the Working Group
encourages facilities to consider transitioning to FRAX.

CAROC automatically places patients in the high risk
(>20%) fracture risk category when there has been a fra-
gility fracture of the hip or spine or more than 1 fracture
event; in these scenarios if FRAX yields a fracture risk
less than 20% it has to be overridden and a recommenda-
tion made for pharmacotherapy.? CAROC makes some
allowance for a disproportionately low lumbar spine
BMD, with a fracture risk of “at least moderate” assigned
for L-spine T-score <-2.5 and otherwise low risk.
Although this is not accommodated in FRAX, dispropor-
tionately low (<—2.5) lumbar spine, femoral neck, or
total hip T-scores are incorporated into the Osteoporosis
Canada management decision algorithm as discussed in
the Reporting Fracture Risk section.

Determining the Input Clinical Risk Factors

The fracture risk assessment is highly dependent on the accuracy
of the input clinical variables entered in the model (Table Al).
BMD centres should make every reasonable effort to accurately
collect these data. Potential sources include:

e Patient questionnaire. In many BMD centres the
questionnaire is the primary source of data on clini-
cal risk factors. Technologists routinely interview
patients to determine clinical risk factors in BMD
centres; accuracy is improved when specific training
is provided.® With respect to the additional clinical
factors in FRAX, some questions may require clari-
fication in language that patients will better under-
stand. Appendix A provides suggested questionnaire
phraseology.

e BMD requisition. Many centres obtain clinical risk
factors from the referring physician via the BMD req-
uisition: this may be subject to local restrictions.

e PACS. Prior fractures are an important risk factor,
and yet data may be poorly collected leading to erro-
neous assignment of a fracture risk. Physicians
reporting BMD often have access to the patient’s
imaging via PACS and may be ideally positioned to
clarify whether a prior fracture meets criteria to be
used in the fracture risk assessment. Examples
include determining whether there was truly a frac-
ture (eg, a reported abnormality in a vertebral body),
whether the bone involved supports increasing the
fracture risk (eg, whether a “wrist” fracture was dis-
tal radius vs a carpal bone), and the mechanism.

e EMR. Some centres may occasionally access the elec-
tronic medical record to clarify an uncertain risk factor.

Glucocorticoid Dose Used in Fracture Risk
Assessment

Recent systemic glucocorticoid use is a major factor in fracture
risk assessment. The dose for increasing the fracture risk cate-
gory in CAROC has been =7.5mg/day (prednisone equiva-
lent) for at least 90 days cumulative in the past year.'* FRAX®
uses a threshold of 5.0 mg/day for fracture risk assessment, and
Osteoporosis Canada? now uses a threshold of 5.0mg/day for
clinical management of bone health and fracture prevention,
both with the same timing threshold of 90 days in the past year.
As the foundations of CAROC have not changed, the working
group suggests BMD sites using CAROC continue to use the
=7.5mg/day threshold.

Reporting Fracture Risk

Components of first-time and follow-up BMD reports have
been previously outlined.! Current key considerations for
inclusion in the fracture risk or management section of the
BMD report are expanded on here.

e Fracture risk: For CAROC the fracture risk %
range (<10%, 10%-20%, >20%) should be reported,
not just the category (low, moderate, or high risk), as
management decisions are now based on the abso-
lute fracture risk and not the CAROC category,?
although the category can still be reported as well.
The BMD report must state which fracture risk tool
has been used.

e Risk factors used in analysis: For transparency it is
important to indicate the clinical risk factors used in
the risk assessment. Only the positive risk factors need
to be stated.?> Where there is uncertainty or a conflict in
the data this should be discussed.

e T-scores: T-scores at the femoral neck, total hip, and
lumbar spine are utilized in management decisions,’
along with the fracture risk, so it should be clear from
the report whether any of these are <-2.5, ideally in the
Fracture Risk section for ease of use in management
decisions. The femoral neck T-score is also required in
FRAX so this value needs to be clearly available for
care providers when a BMD centre has used CAROC
for fracture risk assessment.

e Height and weight: BMD technologists carefully
measure the patient’s height and weight at each
visit,! and these should be available in the BMD
report for use in management. A prospective loss of
height >2 cm can be an indicator of a vertebral frac-
ture, so vertebral imaging should be considered.’
Height and weight are used in FRAX, so are needed
by care providers performing a FRAX assessment
when a BMD facility provided a CAROC-based
fracture risk.
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Fragility Fractures

Fragility fractures, the clinical manifestation of osteoporo-
sis, are intimately tied to BMD assessment. Fragility frac-
tures are an important input in the fracture risk assessment
with both FRAX and CAROC, while the 10-year fracture
risk issued in the BMD report guides patient management.’
It follows that physicians reporting BMD should be very
well versed in fragility fractures. Radiologists also assess
and report fragility fractures across multiple imaging
modalities. A full discussion is beyond the scope of this
document, but several relevant points are provided to facili-
tate risk assessment in BMD reporting. At essence is
whether a given fracture indicates increased risk of future
fractures, warranting inclusion in the fracture risk tool.
Despite attempts to codify this there can be some subjectiv-
ity, and whether a given fracture qualifies as a fragility frac-
ture may occasionally require clinical judgment. A comment
explaining the rationale for including or excluding a frac-
ture in the risk assessment should be provided in the BMD
report when there is uncertainty.

Low energy fractures of the hip, spine, proximal
humerus, and distal radius are generally considered fragil-
ity fractures, whereas fractures of facial bones, hands, feet,
and ankles are not. Fractures of other bones have lower
association with increased fracture risk but may be consid-
ered when the force would not normally be expected to
lead to a broken bone.' Fatigue stress fractures (repetitive
overuse stress applied to normal bone) and pathological
fractures (eg, through metastases) are not included as they
do not indicate increased risk of future fractures that should
be treated under osteoporosis paradigms. The risk of a sub-
sequent fracture is greatest within 2 years of a fracture, and
FRAX and CAROC may underestimate the fracture risk in
this scenario.?

Vertebral fractures can be particularly challenging in
fracture risk assessment. They are one of the most common
fragility fractures® and they indicate a high risk of future
fracture warranting pharmacotherapy for osteoporosis
regardless of BMD.? However, many do not undergo imag-
ing at the time of the event as only about one third of
patients present clinically with back pain.'” They may be
detected on subsequent imaging performed for other rea-
sons, yet only about one half are reported by radiologists
when found incidentally.! Conversely, minor abnormali-
ties which are not true fractures might be reported, using
terms such as “mild wedging,” resulting in referrals for
BMD and inappropriate inclusion in fracture risk assess-
ments. The presence of a vertebral fracture has been most
commonly assessed using the Genant semiquantitative
method (GSQ).!! More recently the modified algorithm-
based qualitative (mABQ) approach, wherein a vertebral
fracture is diagnosed based on evidence of endplate frac-
ture or cortical buckling/breaks, has been shown to more
accurately identify vertebral deformities associated with
future vertebral fractures.!> While mABQ is not predicated

on a quantitative assessment, it is still recommended that
the degree of height reduction be reported by radiologists
as there are clinical implications of fracture grading. For
example, severity of fracture (>40%), recency (within
2 years), and number (>1) of vertebral fractures may fac-
tor into a decision to initiate anabolic therapy.?

Indications for Baseline BMD

Evidenced-based recommendations for a baseline BMD test
were provided in the Osteoporosis Canada clinical practice
guideline,? using a targeted approach incorporating age and
risk factors. These are strongly endorsed by the CAR and are
reproduced in Table B1.

There are some important qualifiers: Provincial health
insurance plan restrictions or other local requirements may
override these recommendations. The scope of the Osteoporosis
Canada guidelines was postmenopausal females and males
aged S50years and older, with a focus on people with primary
osteoporosis. There will be additional indications for BMD in
patients with more complex medical conditions, including
younger patients. The Osteoporosis Canada algorithm did not
explicitly recommend a baseline BMD for management of
bone health and fracture prevention in patients with previous
hip or spine fracture, or =2 fracture events, as these patients
are at established high fracture risk and pharmacotherapy was
recommended. However, depending on the individual situa-
tion a baseline BMD might still be warranted to facilitate
monitoring.

Recommending When to Reassess BMD
and Fracture Risk

BMD reports should contain a recommendation on when
the next BMD should be performed.!* Recommendations
applicable to most patients were provided in the
Osteoporosis Canada clinical practice guideline’ and are
endorsed by the CAR. These are reproduced in Table B2 for
centres using FRAX. For centres using CAROC the recom-
mendations in Table B2 are a best fit to the FRAX-based
timelines. As in the consideration for baseline BMD, there
are important qualifiers. Provincial health insurance plan
restrictions or other local requirements may override these
recommendations. There may be individual medical sce-
narios which warrant more frequent monitoring than pro-
vided in this general guidance.

BMD reporting physicians can provide the specific fol-
low-up time for the individual patient, either in number of
years or as a stated calendar year, or a more generalized
approach can be taken, for example with the report includ-
ing the relevant (FRAX-based or CAROC-based) table as
part of the template. A statement should be included that
ecarlier follow up is indicated if the patient develops second-
ary causes of osteoporosis, new fracture, or other risk fac-
tors for rapid bone loss.?
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Recommending Management

BMD reports should contain recommendations for pharma-
cologic, and potentially (depending on local practice) non-
pharmacologic, interventions® in accordance with the
Osteoporosis Canada guidelines?® to help ensure the results
of the study appropriately carry through to patient manage-
ment. Pharmacotherapy initiation is particularly dependent
on the results of the BMD and fracture risk assessment.
Recommendations in the BMD report may be of varying
detail and specificity depending on local practice. In order
of ascending level of directed guidance, approaches include:

e areference to the Osteoporosis Canada guidelines

e atemplate table reproducing the guideline recommen-
dations (see below)

e a specific recommendation for the individual patient,

all based on and referencing the Osteoporosis Canada
guidelines.?

Table B3 summarizes the pharmacotherapy recommenda-
tions based on FRAX.? An equivalent table cannot be gener-
ated based on CAROC due to the 15% risk used in management
decisions.

Reporting Diagnostic Category

BMD reports should provide the diagnostic category (normal,
low bone mass, osteoporosis) as previously recommended,' in
keeping with current best reporting practices.? To avoid pharma-
cological intervention based solely on a densitometric diagnosis
of osteoporosis, it should be clear from the report that manage-
ment decisions are based on the fracture risk and T-score, not the
diagnostic category, as discussed in the preceding section.

Male Patients

In the 2013 CAR Technical Standards,' for males aged
50 years or older the T-score used to establish the diagnostic
category was based on the male normative database. As the
T-score used in fracture risk is always derived from the
female normative database, this meant that males were ana-
lyzed twice, once as a male and once as a female. It is now
recommended that the T-score used in establishing both the
diagnostic category and the fracture risk is based on the
female normative database,® so males are only processed
once, as females, to determine the T-score. Note that this
refers only to derivation of the T-score: the sex-specific
fracture risk then must be established, by entering as a male
when using FRAX, or by using the male fracture risk chart
or graph when using CAROC. Table B4 summarizes the
normative databases to be used in BMD assessment.?

Transgender Patients

As BMD assessments are dependent on the sex of the patient,
an approach to addressing transgender patients is needed. An

informative review of key considerations and challenges in
addressing transgender patients in a BMD department has
been provided.'® In many circumstances it is not possible for
the BMD staff to determine whether a transgender patient is
more appropriately analyzed and reported as a female or
male. The referring specialist might indicate on the requisi-
tion which sex to use in the assessment, while some centres
might have a policy for analysis and reporting of transgender
patients. However, in the absence of such direction, the fol-
lowing approach is suggested.'*!* For a patient identified as
transgender, their data is analyzed by the BMD technologist,
and reported by the BMD physician, using both male and
female data. The referring clinician is best positioned to then
make management decisions based on the data. It is empha-
sized that this is a suggestion in the absence of expert guide-
lines, and that local policy may override this. Identifying a
patient as transgender can be challenging in the BMD depart-
ment; referring physicians are strongly encouraged to pro-
vide this information.

For patients aged less than 50years this issue applies
only to the sex used to determine the Z-score, as T-scores are
not used clinically, and a fracture risk is not provided. For
patients aged 50 years and older this applies only to entering
the sex in the fracture risk assessment; the female normative
database is used to establish the T-score for both males and
females (Table B4) as well as transgender patients, and the
Z-score is not used clinically. Assessing interval change is
not affected at any age as this is a measured parameter
expressed in g/cm? and is not sex-dependent.

Advanced Applications

Several advanced applications are available on DXA machines
which can aid in the management of osteoporosis patients.
While a detailed review is beyond the scope of this document,
an introduction is provided here. BMD technologists and
physicians performing and reporting these tests should
undergo appropriate education and training. Key points on
implementation have been issued.?

Trabecular Bone Score (TBS)

TBS is a DXA software program that extracts gray-level
textural information from the standard PA spine BMD acqui-
sition.!” It is associated with bone microarchitecture and
provides fracture risk information that is independent of
BMD and clinical factors. It has been incorporated into
FRAX, providing a revised fracture risk, with greatest
impact in patients whose facture risk is otherwise close to
therapeutic intervention thresholds. For BMD centres using
FRAX on the BMD machine, the TBS result is automati-
cally incorporated in the provided fracture risk. If centres
perform TBS but use CAROC, the TBS value should be
included in the fracture risk section of the BMD report for
use with FRAX by the referring clinician.
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Vertebral Fracture Assessment (VFA)

Given the high fracture risk associated with vertebral fractures,
many of which have not been documented on imaging, dedi-
cated vertebral imaging has been recommended to identify ver-
tebral fractures in certain scenarios where management may be
altered.? This is often performed using radiographs but can be
performed on a DXA machine wherein lateral imaging of the
spine is performed using a dedicated Vertebral Fracture
Assessment (VFA) technique. This allows point-of-care assess-
ment without the need to return for radiographic imaging.
Indications for considering lateral spine imaging (either radio-
graphs or VFA) based on BMD parameters and fracture risk, as
well as based on clinical factors, are reproduced in Table BS
from the Osteoporosis Canada guidelines.? It might be chal-
lenging to fully implement these in the real time workflow in a
busy BMD department, and sites may wish to develop their
own indications accomodating local workflow.

Full Femur Imaging (FFI)

Atypical femoral fractures (AFF) are uncommon stress frac-
tures occurring in the femoral diaphysis between the lesser
trochanter and the supracondylar flare.'®!” AFFs are associ-
ated with, though not exclusively, the use of antiresorptive
medications for osteoporosis, so patients undergoing BMD

Appendix A: FRAX and CAROC Risk Factors

Table Al. Factors Used in the Risk Models.

may be at risk. Complete AFFs are often preceded by incom-
plete AFFs which can be detected on imaging, allowing
interventions to prevent progression. Bilateral full-length
femur imaging (FFI) can be performed on DXA machines to
identify incomplete AFFs. BMD departments can establish
which patients will undergo FFI. For example, ISCD sug-
gests considering FFI in patients who are receiving bisphos-
phonate or denosumab therapy, or who have discontinued it
within the last year, with a cumulative exposure of 3 or more
years, especially those on glucocorticoid therapy.?

Conclusion

The goal of this practice guideline is to complement and
update the information from the 2013 CAR Technical
Standards for Bone Mineral Densitometry Reporting.! To
inform this update, the Working Group reviewed the cur-
rent literature and relevant guidelines. Recommendations
were put forward based on these sources of evidence, as
well as expert consensus (especially for areas in which
there was a paucity of published literature). The Working
Group anticipates that this guidance document will help
BMD physicians and technologists in their practice, ensur-
ing best practice BMD and fracture risk reporting, enabling
appropriate patient management and maintenance of good
bone health.

Type of risk factor

FRAX"

CAROC

Established parameters Age

Sex

Femoral neck T-score
Height and weight
Previous fragility fracture
Recent glucocorticoids

Clinical risk factors

Age
Sex
Femoral neck T-score

Previous fragility fracture
Recent glucocorticoids

Parental hip fracture

Current smoking

Rheumatoid arthritis
Alcohol (=3 units per day)
(Secondary osteoporosis)**

*Details of the clinical risk factors are provided on the FRAX website.®

**Secondary osteoporosis does not contribute to the fracture risk assessment if the femoral neck T-score is entered in FRAX: see below.
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Table A2. Fracture Risk Questions for a Bone Mineral Density Questionnaire

A template BMD patient questionnaire was presented in the previous CAR Technical Standards.' The fracture risk questions are expanded here to
include the FRAX questions. Suggested terminology is intended for patients, although the BMD technologist should also review the questionnaire with
the patient. The wording of the questions can be modified for use on a BMD requisition for referring physicians to fill out, depending on local practice
and regulations. For BMD centres using CAROC, only questions | and 4 are required.

I.  Have you ever broken any bones? (Include spine. Do NOT include bones of face, hands, ankles, or feet). 0O Yes O No

If Yes, please state:

Bone Broken Age Bone Broke Cause of Broken Bone

2. Did either of your parents ever break a hip and need surgery for it? (Do NOT include hip surgery for arthritis). O Yes O No
3. Do you currently smoke tobacco? O Yes O No

4. Have you taken steroid pills (such as prednisone or cortisone) for more than 3 months in the past year O Yes O No

If Yes, please state

What is the name of the steroid medication?
How long have you been taking them?
What is your current dose?
What is the reason that you take steroid pills?

5. * Have you been diagnosed and treated for Rheumatoid Arthritis? Do NOT include other forms of arthritis such as
osteoarthritis. O Yes O No

6. On an average day, how many standard size drinks of alcohol do you have?

7. *k Secondary osteoporosis. Enter Yes if you have any of the following:

Type | (insulin dependent) diabetes, osteogenesis imperfecta, untreated long-standing hyperthyroidism, hypogonadism or
premature menopause (before age 45), chronic malnutrition, or malabsorption and chronic liver disease
O Yes O No If Yes, which condition?

* It is important to only include rheumatoid arthritis. Individual centres may elicit this distinction in different ways. Examples include asking
the patient who their rheumatologist is or what arthritis medications they are on.

** Secondary osteoporosis does not contribute to the fracture risk assessment if the femoral neck T-score is entered in FRAX. So, BMD centres do
not need to ask question 7, except in patients without a valid hip BMD (eg, bilateral prostheses) if the centre intends to provide a fracture risk
that incorporates this factor.
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Appendix B
Additional Tables Relevant to BMD Reporting

Table BI. Indications for Baseline BMD in Postmenopausal Females and Males Aged =50 Years.?

Age (y) Minimum number of risk factors Risk factors

50-64 Previous fragility fracture or =2 risk factors Previous fragility fracture, after age 40

65-69 | risk factor Glucocorticoids (>3 mo in the last year, prednisone dose >5 mg/day)
=70 No risk factors necessary Falls, =2 in the last year

Parent fractured hip

Body mass index <20kg/m?
Secondary osteoporosis
Current smoking

Alcohol =3 drinks/day

Table B2. Suggested Timelines for Reassessment of BMD and Fracture Risk.

Centres using FRAX? Centres using CAROC*
If initiated pharmacotherapy: 3y If initiated pharmacotherapy: 3y
If not a candidate for or chose not If not a candidate for or chose not

to take pharmacotherapy: to take pharmacotherapy:
If 10-y fracture risk <10% 5-10y If 10-y fracture risk <10% (low risk) 5-10y
If 10-y fracture risk 10%-15% Sy If 10-y fracture risk=10%-20% (moderate risk) 3-5y
If 10-y fracture risk >15% 3y If 10-y fracture risk >20% (high risk) 3y

*CAROC-based recommendations are a best fit of the FRAX-based recommendations.

Table B3. Pharmacotherapy Recommendations, Adapted From the Osteoporosis Canada Guidelines.?

Fracture risk and T-score Pharmacotherapy recommendation

10-y fracture risk <15% Do not recommend pharmacotherapy
AND
T-score* >-2.5

10-y fracture risk 15%-19.9% Suggest pharmacotherapy
OR
T-score™ =-2.5 and age <70y

10-y fracture risk =20% Recommend pharmacotherapy
OR

T-score™ =-2.5 and age =70y
OR

Previous hip or spine fracture
OR

=2 fracture events

*T-score at all of femoral neck, total hip, lumbar spine.
**T-score at any of femoral neck, total hip, lumbar spine.
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Table B4. Summary of Normative Databases Used in BMD Assessment.3

Parameter Population Normative database Comments
T-score Postmenopausal women, - White female NHANES Il - this T-score is used for both diagnostic
Men aged 50y or older for femoral neck and total category and fracture risk assessment
hip - though fracture risk is then established
- White female vendor (FRAX, CAROC) using sex-specific fracture
database for other sites data
Z-score - Used clinically only in - Population specific vendor - Z-scores should be population specific where

premenopausal women and men
aged less than 50y

- However, vendor BMD output
typically includes the Z-score for
all patients

database for all sites

adequate reference data exist’

- This should include sex-specific data

- It may include ethnicity-specific, using the
patient’s self-reported ethnicity, if adequate
reference data exists>

Table B5. When to Consider Vertebral Imaging, Reproduced From the Osteoporosis Canada Guidelines.?

Based on results of BMD assessment
either:

Suggested in postmenopausal females and males without known vertebral fractures who

e areaged =65y with a T-score =-2.5 (femoral neck, total hip, or lumbar spine)
e have a |0-y major osteoporotic fracture risk between 15% and 19.9%.

Clinical signs of undiagnosed vertebral °
fractures

Prospective height loss >2cm or historical >6cm
Rib-to-pelvis distance =2 finger-breadths in midaxillary line

e Occiput-to-wall distance >5cm
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