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Abstract

Summary A panel of European experts was convened to establish consensus on a treat-to-target strategy in osteoporosis. Panellists
agreed that the ultimate goals of treating osteoporosis are recovering pre-fracture functional level and reducing subsequent fracture risk;
there was consensus that total hip bone mineral density is currently the most appropriate treatment target in clinical practice.
Introduction A modified Delphi approach was convened to establish consensus among European experts on best practice
management for patients with fragility fractures and whether a treat-to-target (T2T) strategy is applicable in osteoporosis.
Methods A panel of 12 clinical experts (from eight European countries) voted on 13 final statements relating to a T2T strategy for
osteoporosis across three rounds of blinded, remotely conducted electronic surveys (Likert scale: ‘strongly disagree’, ‘disagree’,
‘unable to answer’, ‘agree’, ‘strongly agree’). When panellists disagreed, they were asked how the statement could be adjusted to
allow for a positive response, which was used to refine the statement for the following round. Consensus was defined as > 75%
agreement with a statement. Panellists were selected by UCB Pharma, which provided financial and logistical support.

Results Consensus was reached for 13/13 statements. Panellists agreed that the most important goals for fragility fracture patients
are recovery of pre-fracture functional level and reduction of subsequent fracture risk. There was also consensus that a T2T
strategy is applicable to osteoporosis and that bone mineral density (BMD) is currently the most clinically appropriate target.
With regard to the definition of a specific BMD treatment target and timeframes applicable to T2T in osteoporosis, no clear
consensus was reached; panellists emphasised that these would need to be individually determined.

Conclusions According to a panel of European experts, the main goals of fracture management are to recover pre-fracture functional
level and reduce fracture risk. Total hip BMD seems to be the most clinically appropriate treatment target within a T2T strategy.
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Introduction

Treat-to-target (T2T) is a proactive treatment strategy with a
clear endpoint (‘the target’) and a commitment to change the
therapy if the target is not achieved. In a T2T approach, the
patient is reassessed periodically to see whether the target has
been achieved [1-4]. T2T encourages physicians to assess
treatment outcomes more often and revise treatments accord-
ingly [1-3]. Additionally, T2T has potential to improve pa-
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tients’ treatment adherence, as patient buy-in and shared
decision-making have been identified as essential components
of'a T2T approach [2, 5, 6].

A T2T approach has been endorsed by professional orga-
nisations as a fundamental therapeutic strategy in type II dia-
betes and rheumatoid arthritis (RA) as, when applied, it yields
improved outcomes to standard of care. The American
Diabetes Association (ADA) and the European Association
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for the Study of Diabetes (EASD) recommend that glycated
haemoglobin (HbA ) targets should be specified for individ-
ual patients and treatment should aim to bring HbA . values to
those levels or lower, with treatment re-assessed and adjusted
every 3—6 months [1]. In more recent applications of a T2T
strategy in RA, the target has been identified as remission or
low disease activity as defined by the European League
Against Rheumatism (EULAR) [2]. Sustained use of a T2T
strategy is associated with greater likelihood of remission in
patients with RA [7]; in newly diagnosed patients, T2T may
increase the odds of remission by around 50% [8].

Based on its success in other chronic diseases, T2T is now
being considered as a strategy for the management of osteo-
porosis, which remains underdiagnosed and undertreated de-
spite enormous public health implications [9, 10]. Notably,
almost half of patients with a hip fracture have a history of a
previous fragility fracture [11]. Approximately 2.7 million
fragility fractures occurred across six European countries
(France, Germany, Italy, Spain, Sweden and the UK) in
2017, and this is expected to rise as our population ages
[10]. Despite their availability, utilisation of effective osteo-
porosis medications has declined further from already subop-
timal levels in recent years [12].

While experts agree that the long-term goal of osteoporosis
treatment is the prevention of new fractures [4], several
knowledge gaps currently exist, including how to best manage
patients at very high/imminent risk of fragility fracture and
avoid the loss of independence, reduced quality of life and
increased mortality that often follows a fracture [13, 14].
There is little international consensus on specific, measurable,
short-term osteoporosis treatment goals [4, 15], nor current
sequential treatment recommendations that aim to reduce or
prevent fragility fractures by targeting at-risk patients [15-17].
Treatment goals differ from clinically relevant treatment tar-
gets, which are biological markers that are highly correlated
with the desired clinical outcome and can be used by physi-
cians and patients to monitor treatment progress.

A T2T strategy in osteoporosis could help to address the
unmet needs in fracture management by identifying a suitable
treatment target, individualizing the initial treatment choice
and guiding shared decision-making. Given the low treatment
adherence rates in osteoporosis [18, 19], a T2T approach
could increase patient engagement, improving adherence
and therefore outcomes [17, 20, 21]. In 2018, a Spanish expert
panel established the applicability of a T2T strategy for oste-
oporosis, including therapeutic objectives, patient follow-up,
treatment failure criteria and appropriate treatment use [20].
The American Society for Bone and Mineral Research-US
National Osteoporosis Foundation (ASBMR-NOF) working
group also supports a T2T approach in osteoporosis and rec-
ommends several principles to guide treatment selection and
monitoring, for example, considering more potent initial treat-
ment in patients with high risk of fracture [4]. Clinical
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measures that could potentially be used as a target include
bone mineral density (BMD) T-score, fracture risk assessment
tool (FRAX) score, bone turnover markers (BTMs) and the
absence of new fractures [4, 15, 20].

In this study, a modified Delphi approach was conducted to
develop consensus among European experts on best practice
for the management of fragility fractures and to determine
whether a T2T strategy would be appropriate for osteoporosis
patients with a fragility fracture.

Methods
Delphi panel participants and design

Twenty-three clinicians with expertise in bone metabolism and
fragility fractures were invited to participate in a modified Delphi
panel examining different aspects of fragility fracture manage-
ment in osteoporosis. Invited clinicians were selected based on
several criteria related to their expertise in osteoporosis, includ-
ing experience with the T2T approach in fragility fracture man-
agement, as well as relevant committee/guideline involvement
and authorship of relevant publications. Further, country and
medical specialty (to ensure a range of European countries and
specialties were represented) and knowledge of the Delphi pro-
cess was considered when selecting clinicians to invite.

Ogilvy Health was paid by UCB Pharma to conduct this
study, and coordinated the Delphi panel preparation, voting
rounds and data management, independent of UCB Pharma
(Fig. 1). Panellists received honoraria from UCB Pharma for their
participation in the Delphi panel, though there was no interfer-
ence in respondents’ free communication and dissemination of
the Delphi panel results. Two panel chairs (TT and LH) were
selected, based on the same criteria used to invite clinicians, to
provide input on the initial statements following a literature re-
view of articles describing a T2T strategy. Three rounds of
blinded, remotely conducted electronic surveys were distributed
among participants, with panel chairs reviewing and providing
input on the draft questions before each round. The number of
rounds was pre-specified, with the option to resolve any out-
standing issues via teleconference before proceeding to a final
survey following the third round, although this was not required.

During each round, panellists were asked to vote on indi-
vidual statements using a Likert scale, choosing between
‘strongly disagree’, ‘disagree’, ‘unable to answer’, ‘agree’ or
‘strongly agree’ for each statement. Consensus was defined as
>75% agreement with a statement. During the first two
rounds, panellists were also asked to respond to exploratory
questions, and these results were used to inform the statements
in the following round(s) (Fig. 1).

Where panellists selected ‘disagree’ or ‘strongly disagree’,
they were asked to provide information on why they disagreed
and how the statement could be adjusted to allow for a positive
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Literature review and teleconference with panel chairs to define the

objectives and activities of the study and initial consensus statements
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Fig. 1 Delphi panel study design®, a Panellists were asked to vote for one
answer (choice between ‘strongly disagree’, ‘disagree’, ‘unable to
answer’, ‘agree’ or ‘strongly agree’) across three rounds of blinded,
remotely conducted esurveys, and the level of consensus for 13 final
statements was assessed. Consensus was defined as >75% agreement
with a statement. b Responses to exploratory questions were used to

response. This information was then used to refine the state-
ment, with some adjustments made to avoid repetition of state-
ments. The revised statement was then included at the next
survey round. To increase the strength of consensus, some
statements already achieving consensus were also refined
and re-voted upon, based on comments from the panellists.

Here, we focus on 13 final statements relating to a T2T ap-
proach for osteoporosis, including four statements on goals of
fragility fracture management, five statements on T2T applicabil-
ity in osteoporosis and four statements on specific treatment
targets.

Results
Delphi panel participants and characteristics
Twelve of the 23 (52.2%) clinicians participated in the panel.

Eleven clinicians did not respond to the invitation. The
resulting group included panellists from eight European

refine consensus statements, and additional exploratory questions were
developed and posed to panellists. ¢ Consensus statements were refined
and re-voted upon if consensus was not reached in the previous round.
Some statements which had already reached consensus were also refined
and re-voted upon based on improvements suggested by panellists in
order to increase the strength of consensus

countries (Belgium, Denmark, France, Germany, Italy,
The Netherlands, Spain and the UK) and included five rheu-
matologists, five endocrinologists and two orthopaedic
surgeons.

Degree of consensus

Every survey question was answered by all panellists across
three rounds of voting (Suppl 1). Consensus was reached for
13/13 statements (100%).

Goals of fragility fracture management

All panellists (100%) agreed that for physicians, the two most
important management goals for patients who have experi-
enced a fragility fracture are to maximise recovery of pre-
fracture functional level and to prevent new fractures
(Statement 1) (Fig. 2). There was also agreement that specific
treatment goals should be determined according to the pa-
tients’ individual problems or concerns (Statement 2; 91.7%
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Statement
The two most important management goals for patients who have
1 experienced a fragility fracture are to maximise recovery of
pre-fracture functional level and to prevent new fractures.
2 Specific treatment goals should be determined
by patients’ individual problems or concerns.
The preservation of independence is often the most important
3 treatment goal for patients with fragility fracture, reflecting
freedom from fractures. It can be measured, for example, by
physical function and activities of daily living (ADL).
Treatment adherence is an important means to achieve
4 treatment goals including freedom from fractures and,

consequently, preservation of patient independence.
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Fig. 2 Results from statements related to goals of fragility fracture management: a % agreement indicates the percentage of panellists responding ‘agree’ or
‘strongly agree’, with consensus defined as > 75% agreement, and b all statements met consensus by the third round of voting. ADL activities of daily living

agreement), and panellists advocated for individualisation of
treatment. For instance, in a patient with a good previous
functional level but with a very low BMD, the goal should
be focused on BMD; while in a patient with previously limited
mobility and multiple fractures but not very low BMD, the
goal should first be focused on frailty and functional rehabil-
itation for avoiding falls and new fractures.

All panellists (100%) agreed that the preservation of inde-
pendence is often the most important goal for patients with
fragility fracture, reflecting freedom from fractures, which can
be measured by physical function and activities of daily living
(ADL) questionnaires (Statement 3), and that adherence to
treatment is crucial for achieving fracture prevention, and sub-
sequently preserving patient independence (Statement 4).

Applicability of T2T to osteoporosis

All panellists (100%) agreed that the best approach to achieve
management goals for fragility fractures is to set a treatment
target and make therapeutic decisions based on the probability
of reaching that target (Statement 5) (Fig. 3). It was also
agreed in the first round of voting that a treatment target
representing achievement of an acceptable level of fracture
risk would have value in clinical practice (Statement 6;
91.7% agreement).

Panellists agreed that a single overarching target of ‘low
fracture risk’ (from clinical and/or screening tests) can be
established for most post-fracture patients that would require
different approaches to achieve; however, this will not be
feasible for some patients who require a personalised target
(Statement 7; 91.7% agreement). Furthermore, all panellists
(100%) agreed that truly goal-directed treatment plans, which
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best work towards the overall goal of fracture prevention and
achieve the BMD treatment target, will require more potent
therapies than are currently available (Statement 8). This state-
ment was developed after panellists indicated during the sec-
ond round that antiresorptives would be the best first-line,
one-size-fits-all therapy available at the time of the survey,
but that individualisation would still be required as the fracture
rate would still be too high with antiresorptives alone. They
also agreed that there is a need for practical guidelines on how
to use different treatments in patients with fragility fracture,
including in what sequence, with what aim/target and in which
patients (Statement 9).

Specific treatment targets for T2T in osteoporosis

BMD, assessed via dual-energy X-ray absorptiometry (DXA)
scan, was agreed to be the most clinically appropriate treat-
ment target for most fragility fracture patients as it is the best
available surrogate of fracture risk (Statement 10; 91.7%
agreement) (Fig. 4). The panellists also agreed that the target
T-score should be set at a level associated with no increase in
risk of fracture for the same age population, taking also into
account the patient characteristics, and selecting a reasonable
and achievable value (Statement 11; 75.0% agreement) and
that the timepoint at which to assess whether the treatment
target has been achieved should be established on an individ-
ual basis after starting treatment (Statement 12; 83.3% agree-
ment). Furthermore, it was agreed that the frequency of BMD
monitoring is dependent on the type of treatment (Statement
13; 83.3% agreement).

During the second round, panellists were asked multiple-
choice questions on the most appropriate total hip BMD T-
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Statement

The best approach to achieve management goals for fragility fracture
is to set a treatment target with patients and make therapeutic
decisions based on the probability of reaching that target.

A treatment target that represents achievement of an acceptable
level of fracture risk would have value in clinical practice.

A single overarching treatment target of low fracture risk can be
established for most post-fracture patients and would require
different approaches to achieve; however, this will not be
feasible for some patients who require a personalised target.

Truly goal-directed treatment plans, which best work towards the overall
goal of fracture prevention and achieve the BMD treatment target, will
require more potent therapies than are currently available.

There is a need for practical guidance on how to use different
treatments in patients with fragility fracture, including in what
sequence, with what aim/target and in which patients.
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Fig. 3 Results from statements related to applicability of T2T to osteoporosis: a % agreement indicates the percentage of panellists responding ‘agree’ or
‘strongly agree’, with consensus defined as > 75% agreement, and b all statements met consensus by the third round of voting. BMD bone mineral density

score target and optimal BMD monitoring frequency for the
majority of patients. However, consensus was not reached for
either item (Fig. 5). For the total hip BMD T-score, panellists
were asked to choose from three options: — 1.0 to — 1.5, —2.0
or —2.5; resulting votes were 33.3%, 41.7% and 25.0%, re-
spectively (Fig. 5a). While 58.3% of panellists agreed that the
optimal BMD monitoring frequency would be every 2—
3 years, consensus was not achieved (Fig. 5b).

Statement

Bone mineral density (BMD), assessed via DXA scan, is the best available
surrogate of fracture risk and therefore the most clinically appropriate
treatment target for most fragility fracture patients.

10

The target T-score should be set at a level associated with no increase in
risk of fracture (e.g. between —2.5 and —1.0 at the total hip),
depending on what is feasible for the patient to achieve.

11

The timepoint at which to assess whether the treatment target has
been achieved (e.g. after n years of treatment) should be
established after starting treatment, on an individual basis.

12

The frequency of BMD monitoring is dependent on the type
of treatment (e.g. every 2-3 years for antiresorptives
and yearly for bone-forming treatments).

13

Fig. 4 Results from statements related to specific treatment targets
for T2T in osteoporosis: a % agreement indicates the percentage of
panellists responding ‘agree’ or ‘strongly agree’, with consensus

o

The responses on the most appropriate total hip BMD
T-score treatment target (Fig. 5a) led to the incorpora-
tion of a BMD range of —2.5 to —1.0 at the total hip
into Statement 11. Additionally, Statement 13 was re-
vised to indicate that monitoring frequency should be
dependent on the treatment choice, based on comments
from the panellists in response to that question.
Statements 12 and 13, taken together, indicate that the
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T-score: —2.5 T-score: —1.0
25.0% to-1.5
33.3%

T-score: —2.0
41.7%

This should be Every 1-2
individualised years
25.0% 8.3%

Every 18-24
months
8.3%

Every 2-3
years
58.3%

Fig. 5 Panellist responses on the most clinically appropriate total hip
BMD T-score treatment target and BMD monitoring frequency: a
Please select the specific BMD T-score below you believe to be the most
clinically appropriate treatment target (i.e. can be established for most
patients) and b Please select the frequency of BMD monitoring you
believe to be the most clinically appropriate. BMD bone mineral density

frequency of BMD monitoring would depend on the
drug and patient characteristics.

Discussion

This study establishes opinion among European experts re-
garding the use of a T2T strategy in osteoporosis and provides
further support for this type of approach in patients with a
history of fragility fracture. The expert panel agreed that the
most important management goals for patients with a fragility
fracture are the recovery of pre-fracture functional level and
the reduction of subsequent fracture risk and that a T2T strat-
egy is applicable and could be beneficial to patients with a
history of fragility fracture. According to the expert panel,
BMD is currently the most clinically appropriate treatment
target as it is the most accessible clinical measure of bone
strength. This panel focused on patients with a prior fragility
fracture as many patients do not realise that they have osteo-
porosis and are at risk until they experience their first
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symptomatic fracture [9, 22], after which point use of a target
BMD during treatment decisions becomes more applicable.
However, logic follows that a T2T approach may also be
suitable in patients with low BMD and no history of fracture,
if these patients are identified early enough after developing
osteoporosis. Targeting BMD may support the main goals
experts established for these patients: recovery of pre-
fracture functional level and reduced fracture risk.
Improving BMD would decrease the risk of fractures, dramat-
ically impacting patient ADLs and improving quality of life.
While all 13 statements reached consensus within the three
voting rounds, those related to specific treatment targets for
T2T in osteoporosis (Statements 10—13) reached a lower level
of agreement than Statements 1-9, which consistently achieved
>90% agreement. Statements relating to the targeted BMD T-
score, the timepoint to assess the target achievement and the
frequency of BMD monitoring reached 75-83% agreement.
When asked to select a specific BMD T-score, there was no
agreement and the expert panel discussed the need for
individualised targets, since these values are likely to differ
between patients depending on various circumstances: BMD
T-score at the beginning of treatment and the presence of other
risk factors for future fracture (independent from BMD) are two
demonstrative examples. Recent data from some clinical trials
suggest that, regardless of age or previous vertebral fracture(s),
a patient will remain at high risk of future fracture until a total
hip BMD T-score of — 1.5 is reached [23, 24]. Therefore,
while individualised targets are likely necessary, it is pos-
sible that a BMD T-score target of — 1.5 may be appro-
priate for many, though would still need to be
individualised based on the patient’s BMD at the start of
therapy. Even with bone-forming agents (which provide
optimal outcomes in severe osteoporosis), BMD can only
be increased to a certain extent, so in the management of
osteoporosis, it seems reasonable to consider both patient
and clinician expectations. In fact, T2T guidelines in
rheumatology incorporate physician- and patient-shared
decision-making as part of the strategy, involving disease
risks, treatment risks and benefits, treatment targets and a
management plan [2]. It is unknown whether collaborative
shared decision-making is feasible in a T2T approach in
osteoporosis; this is an area for future research. It may be
more difficult in osteoporosis partly due to the known discrep-
ancies between how patients and practitioners perceive fracture
risk [25, 26]. A previous study in RA patients found that patients’
willingness to change is directly associated with their disease
activity scores [27], but this seems difficult to leverage in
a disease like osteoporosis in which patients may not have yet
experienced a fracture or have no complaints of back pain (as
associated with vertebral fractures). The ethos of shared decision-
making to ensure patients have an active role in treatment choice
would remain the same, however [28], and would therefore not
leave the patient at the mercy of the treating physician alone.
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The results reported here are consistent with the outcomes
of the Spanish Delphi panel and ASBMR-NOF working
group [4, 20]. Both groups concluded that a T2T approach is
applicable in osteoporosis and set the therapeutic objectives as
absence of new fractures, including those that do not present
clinically, increase in BMD and reduction in FRAX risk score
[4, 20]. In order to integrate the occurrence of morphometric
vertebral fractures into a T2T strategy, it will be necessary to
improve diagnoses of these fractures in order to accurately
assess progress towards the treatment goal. Further research
in this area is needed.

Previous studies have demonstrated that both BMD and
FRAX can predict risk of future fragility fractures and
that BMD improvements on treatment are associated with
reduced fracture risk [23, 29-31]. While the Spanish ex-
perts and the ASBMR-NOF working group established
specific target BMD T-scores (>—2.5 for lumbar spine
or total hip and >—2.5 or >—2.0 for the femoral neck)
[4, 20], this panel was unable to reach agreement on this
topic. Additionally, while consensus on BMD monitoring
frequency was not reached in this study, every ‘2-3 years’
received the most votes. This is aligned with the outcomes
of the Spanish Delphi panel, which suggest that the treatment
failure criteria should be failure to achieve the target BMD T-
score or occurrence of a new fracture within 2-3 years [20].
Here, panellists were asked in round 1 which treatment target
would be the most appropriate. Since there was a strong con-
sensus for BMD, this was the focus throughout the following
surveys, and therefore, other possible targets were not
discussed in the following rounds (e.g. FRAX score, BTMs,
absence of fractures). Although there was great agreement
among panellists that there is a need for clinical guidelines
on how to select or sequence osteoporosis treatment in pa-
tients with a fragility fracture in a T2T strategy, they did not
discuss the optimal treatment strategy in every clinical scenar-
io (Statement 9). The importance of treatment sequence has
been addressed in previous literature [32, 33], and would be a
good topic for future consensus.

A European Society for Clinical and Economic Aspects of
Osteoporosis, Osteoarthritis and Musculoskeletal Diseases
(ESCEO) working group also highlighted the importance of
establishing an international consensus on intervention thresh-
olds and a universally accepted definition of treatment failure
[15]. However, the results of this Delphi panel indicate that the
individualisation of treatment selection, goals and monitoring
frequency should be considered in the management of fragil-
ity fracture patients.

Study strengths and limitations
The systematic Delphi process, utilizing clinical opinion from

a group of selected experts in osteoporosis, was chosen as it
was thought to be the most appropriate strategy to develop

clinical recommendations. The anonymous nature of the sur-
veys allowed for unbiased responses from panellists.
However, there are no universal guidelines indicating how a
Delphi panel should be conducted, and it has been suggested
that psychosocial factors may lead experts with divergent
views to conform so that consensus is reached [34]; this may
have impacted our results.

This study presents a wide, geographically dispersed opin-
ion on osteoporosis from experts from eight European coun-
tries. However, the panel only included a small number of
bone physicians, which may have limited the breadth of ad-
vice. It may be beneficial in further exploration of these topics
to include experts from other fields and specialties (e.g. epi-
demiologists) and, when new osteoanabolic drugs are avail-
able and when T2T is a well-known opportunity in the field of
osteoporosis, also patients. The experts in this panel were also
only asked for their agreement, rather than their separate
wishes and prognosis perspectives, on treatment goals and
targets. However, due to the statements being revised between
rounds, they are representative of the panellists’ varied opin-
ions. Furthermore, as published evidence for T2T on improv-
ing outcomes in osteoporosis patients currently is limited, on-
ly clinical opinion was utilised when developing the consen-
sus statements. Lastly, statements around the applicability of
T2T in osteoporosis focused on DXA measures and did not
account for the results of vertebral fracture assessment, which
is certainly also an important predictor of future fractures.

Conclusion

This study provides strong support among European experts
for the value of a T2T strategy in osteoporosis. Although
recovery of pre-fracture functional level and a reduction of
fracture risk are the main goals, BMD seems an appropriate
treatment target, echoing similar findings from Spain and the
USA. Although BMD T-score cut-off and assessment
timeframes remain undefined, individualisation of treatment
and establishing an achievable target in each patient will likely
help to close the gap in osteoporosis. Further research is need-
ed to better establish guidelines on BMD monitoring, treat-
ment failure, treatment sequence and the duration of pharma-
cological treatment.
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