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Abstract

Background: This study was carried out to achieve an Egyptian expert consensus on a treat-to-target management
strategy for osteoporosis using Delphi technique. A scientific committee identified researchers and clinicians with
expertise in osteoporosis in Egypt. Delphi process was implemented (2 rounds) to establish a consensus on 15
clinical standards: (1) concept, (2) diagnosis, (3) case identification, (4) whom to treat, (5) who should treat?, (6) case
stratification and intervention thresholds, (7) falls risk, (8) investigations, (9) treatment target, (10) management, (11)
optimum treatment duration, (12) monitoring, (13) drug holiday, (14) osteoporosis in men, and (15) post-fracture
care and fracture liaison service.

Results: The surveys were sent to an expert panel (n = 25), of whom 24 participated in the two rounds.
Respondents were drawn from different governorates and health centres across Egypt including the Ministry of
Health. Most of the participants were rheumatologists (76%), followed by internists (8%), orthopaedic doctors (4%),
rehabilitation doctors (4%), primary care (4%), and ortho-geriatrics (4%) physicians. Seventy-two recommendations,
categorised into 15 sections, were obtained. Agreement with the recommendations (rank 7–9) ranged from 83.4 to
100%. Consensus was reached (i.e. ≥ 75% of respondents strongly agreed or agreed) on the wording of all 15
clinical standards identified by the scientific committee. An algorithm for the management of postmenopausal
osteoporosis has been suggested.
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Conclusion: A wide and representative panel of experts established a consensus regarding the management of
osteoporosis in Egypt. The developed guidelines provide a comprehensive approach to the assessment and
management of osteoporosis for all Egyptian healthcare professionals who are involved in its management.

Keywords: Delphi, Consensus, Guidelines, Egypt, Osteoporosis, Standards of care, Very high fracture risk,
Bisphosphonates, Denosumab, Romosozumab, Egyptian Academy of bone health

Background
Postmenopausal osteoporosis is common, characterised
by decreased bone strength, with a high possibility of
sustaining a consequent fragility fracture [1]. Since the
bones get more porous, breaking occurs even from low-
level impact or stress that would not normally break a
healthy bone. Fractures are not only associated with in-
creased mortality, but also with increased burden to the
health care system. Furthermore, fractures can cause
pain and have negative impact on the patients’ mobility,
function, and quality of life. In several cases, fractures
may also induce a state of fear of falling [2–5]. Those
who sustain a fracture are at high risk of developing sub-
sequent fractures [6]. This additional risk of refracture is
highest immediately after a fracture [7]. This paved the
way to the new concept of imminent fracture risk which
highlights a state of relative emergency in patients with
osteoporosis. The presence of an imminent risk period
signals that there is an opportunity to optimise the bene-
fits of fracture prevention treatments if patients could be
identified and managed as soon as possible after fracture.
The clinical relevance of osteoporosis lies in the asso-

ciated fragility fractures; until such an event occurs,
there are usually no symptoms [8]. Epidemiological stud-
ies, in the Western world, revealed that one in three
postmenopausal women and 1 in 5 men above 50 years
of age will have an osteoporotic fracture in their lifetime
[1]. The prevalence of osteoporosis is relatively high
amongst the Egyptian population and is associated with
a wide range of risk factors and medical conditions [9].
Based on different studies, carried out in Egypt, it has
been estimated that 53.9% of postmenopausal women
have osteopaenia and 28.4% have osteoporosis [10]. On
the men side, earlier data revealed that 26% of men have
osteopaenia and 21.9% have osteoporosis [10, 11]. In an-
other study, Salem et al. [12] reported that 16.7% of
1190 Egyptian postmenopausal females had lumbar
osteoporosis, whilst in another study carried out at the
Trauma Unit of Assiut University Hospital, Egypt, the
prevalence of OP was high (74.9%) in patients admitted
with hip fractures [13]. In spite of the finding that osteo-
porosis awareness has increased in the last 20 years with
the introduction of several effective pharmaceutical
agents for treating those at high risk [14], it was rated as
moderate amongst Egyptian women particularly with

regards to its risk factors, preventive measures and con-
sequences [11].
Similar to several other chronic diseases, such as diabetes

mellitus, hypertension, hyperlipidaemia, and rheumatoid
arthritis, where well-established treatment goals have been
set up with a consequent adjustment of the disease medical
management [15], there has been a move to a more goal-
oriented, patient-centred approach to osteoporosis treat-
ment. Establishing a more personalised, goal-directed
approach to managing osteoporosis may foster better drug
therapy selection, improve patient follow-up, and anticipate
the use of new treatments [16]. The treat-to-target (T2T)
(goal-directed therapy) strategy has been suggested as an
approach to assist clinicians in selecting the most appropri-
ate initial treatment for osteoporosis and guiding subse-
quent decisions to continue, change, or stop treatment [17].
Bearing all these factors in mind, the development of a

comprehensive approach to yield consensus amongst
experts in osteoporosis would be the best approach for
establishing a T2T strategy and for assessing its applica-
tion in standard clinical practice in Egypt. The work was
organised by the Egyptian Academy of bone health and
metabolic bone diseases aiming at achieving an Egyptian
expert consensus on a treat-to-target (T2T) management
strategy in osteoporosis using Delphi technique.

Methods
Design
A qualitative synthesis of scientific evidence and consen-
sus based on clinical experience and existing scientific
evidence was used to formulate the study design

Development stages
Scientific committee
Preparation began with the establishment of a scientific
committee that was composed of five experts in bone
metabolism. The project is an initiative led by the Egyptian
Academy of bone health and bone metabolism to set up a
gold standard for osteoporosis management in Egypt. The
scientific committee reached a consensus on the essential
contents to include in the document. Two experts were
appointed to be responsible for a literature review which
was conducted with the assistance of an expert in method-
ology. Following the revision, each of the experts respon-
sible for the literature review provided recommendations
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regarding each section based on evidence, when that was
available, or on their own experience. The level of evidence
was determined for each section using the Oxford Centre
for Evidence-Based Medicine (CEBM) system. For this pur-
pose, both a rheumatologist and an expert in methodology
provided guidance. The scientific committee considered the
identification of the study participants (expert panel) and
assisted in drawing up, reviewing, and approving the spe-
cific questionnaire developed for use during the Delphi
rounds. Its members likewise validated and analysed the re-
sults of the study.

Key questions used to develop the guideline
This guideline was based on a series of structured key
questions that define the target population, the interven-
tion, diagnostic test, or exposure under investigation, the
comparison(s) used and the outcomes used to measure
efficacy, effectiveness, or risk. These questions form the
basis of the systematic literature search and conse-
quently the clinical care standards. The key questions
are shown in Table 1.

Developing the clinical care standards framework
Based on the answers to the structured key questions
and the literature review, a structured template was de-
veloped to facilitate standardised identification of guide-
line components. For each guideline component, the
format in which the recommendations/information will
be provided and extracted have been identified.

Expert panel
The scientific committee nominated 25 participants. The
criteria for their selection included professional know-
ledge and experience (at least 8 years of experience) in
the field of osteoporosis, its management and practice in
the Egyptian Health System, and active participation in
scientific research on osteoporosis.

Delphi process
The Delphi technique is a structured method widely
used to gather important information on a specific topic.
It relies on the key assumption that forecasts from a
group are generally more accurate than those from indi-
viduals. Therefore, the aim of the Delphi method is to
construct consensus forecasts from a group of experts in
a structured iterative manner. Its methodology is based
on a series of questionnaires or ‘rounds’ addressed to ex-
perts. The Delphi method generally involves the follow-
ing stages: (1) a panel of experts is assembled; (2)
forecasting tasks/challenges are set and distributed to
the experts; (3) experts return initial forecasts and justifi-
cations, and these are compiled and summarised in
order to provide feedback; (4) feedback is provided to
the experts, who now review their forecasts in light of
the feedback, and this step may be iterated until a satis-
factory level of consensus is reached; and (5) final fore-
casts are constructed by aggregating the experts’
forecasts. The key features of this method are the ano-
nymity of participants and controlled feedback [18–20].

Consensus process
Two Delphi rounds were carried out to establish consen-
sus regarding the T2T strategy in osteoporosis. Once the
main aspects of this strategy were identified, a discussion
group has defined the aspects to be included in the
questionnaire with the scientific committee. The struc-
tured Delphi approach ensures that the opinions of par-
ticipants are equally considered, and it is particularly
useful for geographically diverse centres as in Egypt. The
Delphi process was conducted through online question-
naires. The first round of the electronic questionnaire
included 61 items involved in the T2T strategy on
osteoporosis.

Voting process
Live online-delivered voting was carried out in 2 rounds
that were strictly time-limited. All members of the task
force were invited to participate and were pre-informed
of the time of opening and closure of each round of
votes. Unique access links were sent out, and anonym-
ous votes were gathered and processed. Comments on
re-phrasing, potential ambiguity, and unidentified over-
laps were gathered regarding each statement at the same

Table 1 Key questions used to develop the guideline

• Who is at risk?
• What factors contribute to increased fracture risk/increased number of
fractures?

• What is the best approach to case identification?
• Is there an approach for case stratification?
• Which diagnostic measurements or tools are effective in identifying
increased risk of fracture?

• Which diagnostic methods or tools best predict response to
pharmacological treatment?

• Who should treat osteoporosis?
• Which pharmacological interventions are effective in fracture
prevention?

• For individuals prescribed pharmacological interventions, what is the
optimal duration of treatment?

• Which type of monitoring should be conducted in individuals taking
pharmacological interventions?

• What lifestyle interventions are effective in reducing the risk of fracture
or improving BMD levels?

• What interventions are effective in improving adherence to the
pharmacological interventions for fracture prevention? (drug
administration route (oral vs parenteral), follow-up (specialist-led clinics,
regular review, support groups), patient information)

• What is the clinical and cost-effectiveness of treat-to-target model of care
(which include assessment, identification, treatment, and follow-up)?

• Management of osteoporosis in men
• Best approach to post-fracture care
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time in the voting process. Only the members of the task
force had the right to vote on the statements.

Rating
Each statement was rated between 1 and 9 with 1 being
‘complete disagreement’ and 9 being ‘complete agree-
ment’. Generally, 1–3, 4–6, and 7–9 represent disagree-
ment, uncertainty, and agreement, respectively. There is
no requirement to vote on all statements, and the mem-
bers are encouraged to abstain if they feel that a state-
ment falls outside their area of expertise. Therefore, an
‘uncertainty’ vote represents ‘inconvenience about the
accuracy of the recommendation’. All statements are
allowed for the entry of comments which were reviewed
by the scientific committee after each round of voting.
In the second round of votes, the members were further
urged to leave comments wherever they vote a disagree-
ment. This will enable the panel to identify an instance
of misinterpretation of statement and invalidate the vote
on that statement.

Definition of consensus
Definition of consensus was established before data ana-
lyses. It was determined that consensus would be
achieved if at least 75% of participants reached agree-
ment (score 7–9) or disagreement (score 1–3) [19–22].
A statement was retired if it had a mean vote below 3 or
a ‘low’ level of agreement. Statements whose rate came
in the uncertainty score (4–6) were revised in view of
the comments. The levels of agreement on each state-
ment of recommendation were defined as ‘high’ if after
the second round of votes, all votes on a statement fell
into the agreement bracket (7–9).

Chronogram of Delphi rounds
The first round took place between 14 and 18 November
2020 (5 days). The aspects about which respondents did
not reach consensus in this first round were revised in
view of the comments and included in the second round.
The second round took place (1 week after the first
round) and remained for 3 days, between 20 and 22
November 2020.

Ethical aspects
This study was performed in accordance with the
Helsinki Declaration. Ethics approval was deemed un-
necessary according to national regulations. As per the
Egyptian National Ethical Committee regulations, verbal
informed consent was required from all the participants
included in the study. All the participants were dissoci-
ated from the results and kept anonymous, in compli-
ance with data protection regulations

Results
Participants’ characteristics
The surveys were sent to an expert panel (n = 25), of
whom 24 (96%) participated in the two rounds. Respon-
dents were drawn from different governorates and health
centres across Egypt: Ministry of Health (4%), Cairo
University 12.5%, Ain Shams University (20%), Tanta
University (8%), Benha University (12.5%), Alexandria
University (4%), Suez Canal University (4%), Zagazig
University (4%), Minia University (4%), Mansoura
University (4%), Fayoum University (4%), Azhar University
(4%), and Assiut University (8%). Most of the participants
were specialised in rheumatology (76%), followed by in-
ternal medicine (8%), orthopaedic surgery (4%), rehabilita-
tion (4%), primary care (4%), and ortho-geriatrics (4%).

Clinical care standards framework
At the end of round 2, a total of seventy-two (72) rec-
ommendations, categorised into fifteen sections of
standard of care, were obtained. A breakdown is pre-
sented in Table 2. Stratification of these recommenda-
tions is as follows:

� Concept: 2 elements
� Diagnosis: 2 elements
� Case identification: 4 elements
� Whom to treat: 2 elements
� Who should treat: 1 element
� Case stratification: 6 elements
� Falls: 1 element
� Treat-to-target: 1 element
� Investigations: 2 elements
� Management: 28 elements
� Optimum treatment duration: 5 elements
� Monitoring: 12 elements
� Drug holiday: 4 elements
� Men: 8 elements
� Fracture liaison service: 2 elements

Table 3 shows anti-fracture efficacy of the approved
treatments for postmenopausal women with osteopor-
osis when given with calcium and vitamin D, whereas
Table 4 shows the effect of approved interventions for
glucocorticoid-induced osteoporosis on BMD and frac-
ture risk

Round 1
The response rate for round 1 was 96% (24/25). Consen-
sus was reached on the inclusion of clinical standards on
80.3% of the components (i.e. ≥ 75% of respondents
strongly agreed or agreed). There were comments raised
regarding the wording of some of the recommendations
namely the proactive case identification based on com-
mon risk factors, although consensus was reached. The
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Table 2 Breakdown of statements of recommendations, its individual rank, and level of agreement

No. Standard Statement LE Mean rate ± SD Level of
agreement

1 I. Concept: Who is at risk? Early diagnosis and assessment of fracture risks and
optimum management of preventable fracture risk
factors through optimum fracture liaison service is very
effective in the management of osteoporosis

2a 8.92 ± 0.282 H

2 Fracture liaison services improve outcomes of
osteoporosis-related fractures and reductions in re-
fracture incidence and mortality

2a 8.83 ± 0.482 H

3 II. Diagnosis BMD testing is the gold standard in diagnosing
osteoporosis and can be considered to stratify the
patients according to their fracture risk

1a 8.67 ± 0.637 H

4 Diagnostic assessment of individuals with osteoporosis
should include not only the assessment of BMD but
also the exclusion of diseases that mimic osteoporosis,
elucidation of the cause of the osteoporosis, and the
management of any associated morbidity

2a 8.88 ± 0.338 H

5 III. Case identification FRAX is an important web-based tool in the assessment
of fragility fracture risk in osteoporosis and should be
used to stratify the patients according to their fracture
risk

1a 8.83 ± 0.482 H

6 It is advisable to calculate the FRAX score according to
the validated Egyptian measures

1a 8.96 ± 0.204 H

7 If no Egyptian measures are available, the FRAX can be
calculated according to regional validated measures

1a 8.83 ± 0.597 H

8 Adjustment of the conventional FRAX estimates of
probabilities of hip fracture and a major osteoporotic
fracture should be carried out to modulate the risk
assessment whenever appropriate

2b 8.38 ± 0.875 H

9 Whom to treat Postmenopausal women at high risk of fractures,
especially those who have experienced a recent
fracture should be assessed for osteoporosis
(assessment and management of any other cofactors or
comorbidities that aggravates patients fracture risks
should be considered)

2a 8.92 ± 0.408 H

10 Women and men with a T score in the osteopenic
range (T score − 1 to − 2.5) may still need treatment if
they have been identified to have a high or very high
fracture risk

2b 8.63 ± 0.824 H

11 Who should treat
osteoporosis

Several specialists have the experience in managing
osteoporosis including rheumatology, geriatric, ortho-
geriatric medicine, and endocrinology. For a healthcare
practitioner to be recognised as osteoporosis specialist,
he/she should be (1) Working in National/University
Hospital/Ministry of Health hospital with regular meet-
ings and provided services. 2) In solo practice if less
than 3 years, a log book showing traceable manage-
ment and outcome management over 3 years. And if
practice more than 3 years, the specialist should pro-
vide an audit comparing his service with gold stan-
dards as national guidelines for the treatment of
osteoporosis showing the outcome of his service. (3)
Preferable if healthcare professional have publications
in peer-reviewed journal whether national or
international

5 8.38 ± 1.056 H

12 Case stratification and
intervention thresholds

Patients should be stratified according to their risk of
fracture, low, moderate, high, and very high risk

2b 8.75 ± 0.608 H

13 ‘Low risk’ includes no prior hip or spine fractures, a
BMD T score at the hip and spine both above − 1.0,
and 10-year hip fracture risk < 1% and 10-year risk of
major osteoporotic fractures < 10%

2b 8.46 ± 0.932 H

14 ‘Moderate risk’ includes no prior hip or spine fractures, 2b 8.46 ± 0.932 H
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Table 2 Breakdown of statements of recommendations, its individual rank, and level of agreement (Continued)

No. Standard Statement LE Mean rate ± SD Level of
agreement

a BMD T-score at the hip and spine both between − 1
and − 2.5, or 10-year hip fracture risk < 3% or risk of
major osteoporotic fractures < 20%

15 ‘High risk’ includes a prior spine or hip fracture, or a
BMD T score at the hip or spine of − 2.5 or below, or
10-year hip fracture risk > 3%, or risk of major osteopor-
otic fracture risk > 20%

1 8.63 ± 0.824 H

16 ‘Very high risk’ includes multiple spine fractures and a
BMD T score at the hip or spine of − 2.5 or below

2a 8.54 ± 0.932 H

17 Very high fracture risk patients should be treated only
by a specialist in osteoporosis management.

2b 8.79 ± 0.509 H

18 Falls risk Falls risk should be assessed for every patient evaluated
for fracture risk

2a 8.63 ± 0.77 H

19 Treat-to-target Treatment target: T score > − 1.5; fracture risk below
the treatment threshold or FRAX major osteoporosis
fracture probability < 10%, hip fracture risk probability
< 3%; fracture-free interval of 3 to 5 years

2b 8.38 ± 0.992 H

20 Investigations Clinical: height should be measured every 1–2 years in
adults ≥ 50 years of age
Biochemical tests:
Bone profile: calcium, alkaline phosphatase, eGFR,
creatinine
Whenever indicated:
- 25-hydroxyvitamin D: symptoms of vitamin D
deficiency

- Parathyroid hormone (PTH): persistent hypercalcaemia
- Serum testosterone, LH, FSH and SHBG, PSA (men)
- 24-h urinary cortisol/dexamethasone suppression test
- Endomysial and/or tissue transglutaminase antibodies
(coeliac disease)

2a 8.58 ± 0.776 H

21 Radiological:
Assessment for presence of vertebral fracture(s) either by:
- X-ray,
- DXA-based Vertebral fracture assessment (VFA), or
- Other radiological investigations such as CT or MRI are
of value particularly for vertebral fracture assessment

2a 8.58 ± 0.776 H

22 Management Patient education/group therapy can be of value in
osteoporosis management. Shared decision-making
tools might be a preferable option to ensure patient
compliance and adherence to therapy

1 8.59 ± 0.775 H

23 Lifestyle measures that are very important in improving
bone health include increasing levels of physical activity
and perform weight-bearing exercise, stopping smoking
and alcohol intake, reducing the risk of falls, care for other
relevant comorbidities as renal or ischaemic cardiovascu-
lar diseases, considering hip protectors, and ensuring ad-
equate dietary calcium intake and vitamin D status

1 8.63 ± 0.711 H

24 Exercise is important for managing osteoporosis, with
appropriate safety precautions

2a 8.54 ± 0.779 H

25 Every patient should be taking calcium (1 g/day) and
vitamin D (1000 IU/day) supplement therapy in addition
to the osteoporosis medication. The dose can be
adjusted to the patient-associated comorbidities. The
vitamin D dose should also be adjusted according to
the serum vitamin D level

1 8.55 ± 0.932 H

26 Oral bisphosphonates (alendronate, risedronate) are
first-line treatments in the majority of osteoporosis
cases. Ibandronate is not recommended to reduce non-
vertebral or hip fracture risk

1 8.08 ± 1.316 H

27 Patients aged ≥ 65 years with osteopaenia (T score 2b 8.67 ± 0.761 H
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Table 2 Breakdown of statements of recommendations, its individual rank, and level of agreement (Continued)

No. Standard Statement LE Mean rate ± SD Level of
agreement

from − 1 to − 2.5 at either the total hip or the femoral
neck on either side) who have moderate risk of fracture
(10-year fracture probability at the hip in the range of
1–3% and 10–20% at the spine) can be eligible to
receive prophylactic treatment zoledronic acid 5 mg IV
every 18months for 4 doses

28 In osteoporotic women who are intolerant of oral
bisphosphonates or in whom they are contraindicated;
intravenous bisphosphonates or denosumab provide
the most appropriate alternatives as initial therapy (with
raloxifene or hormone replacement therapy as
additional options); however, this should be decided
and prescribed by osteoporosis specialist

2a 8.88 ± 0.448 H

29 Oral and intravenous bisphosphonates are
contraindicated in patients with hypocalcaemia,
hypersensitivity to bisphosphonates, and severe renal
impairment (eGFR ≤ 35 ml/min for alendronate and
zoledronic acid and ≤ 30 ml/min for other
bisphosphonates). Pregnancy and lactation are also
contraindications. Oral bisphosphonates are
contraindicated in people with abnormalities of the
oesophagus that delay oesophageal emptying such as
stricture or achalasia, and inability to stand or sit
upright for at least 30–60min. They should be used with
caution in patients with other upper gastrointestinal
disorders. Pre-existing hypocalcaemia must be investi-
gated and, where due to vitamin D deficiency, treated
with vitamin D before treatment is initiated.

2a 8.5 ± 0.834 H

30 IV zoledronate should be prescribed and administered
only by osteoporosis specialist when used for
osteoporosis management.

2b 8.67 ± 0.868 H

31 Denosumab is contraindicated in women with
hypocalcaemia or with hypersensitivity to any of the
constituents of the formulation. Its use is not
recommended in pregnancy or in the paediatric
population (age ≤ 18 years).

2a 8.67 ± 0.917 H

32 Monitoring of calcium levels should be conducted prior
to each dose of denosumab and within 2 weeks after
the initial dose in patients predisposed to
hypocalcaemia (e.g. patients with severe renal
impairment, creatinine clearance ≤ 30ml/min) or if
suspected symptoms of hypocalcaemia occur or if
otherwise indicated. Patients should be advised to
report symptoms of hypocalcaemia.

2a 8.42 ± 1.213 H

33 Osteoporotic women age < 60 years old and less than
10 years past menopause and low thrombosis risk, who
are intolerant to bisphosphonates and denosumab can
be considered for HRT or SERM
- If with vasomotor symptoms and low cancer breast
risk, HRT can be used

- If no uterus: oestrogen
- If uterus is present: oestrogen + progesterone
- If without vasomotor symptoms and high cancer
breast risk, SERM should be used

2b 8.83 ± 0.482 H

34 In postmenopausal women with osteoporosis at very
high risk of fracture, particularly those with history of
osteoporotic vertebral fracture, sequential therapy can
be adopted with teriparatide treatment up to 2 years is
recommended then continue with anti-resorptive drug
(bisphosphonates or denosumab). This should be de-
cided and prescribed by osteoporosis specialist

2a 8.71 ± 0.69 H

35 Sequential therapy starting with romosozumab is an
option for treatment of osteoporosis in

2a 8.54 ± 0.833 H
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Table 2 Breakdown of statements of recommendations, its individual rank, and level of agreement (Continued)

No. Standard Statement LE Mean rate ± SD Level of
agreement

postmenopausal women who are at very high risk for
fracture particularly those who have past history of hip
or vertebral fractures. This should be decided and
prescribed by osteoporosis specialist

36 After stopping long-term denosumab therapy, patients
should be switched to another antiresorptive agent to
maintain the benefit achieved with denosumab (1 dose
of zoledronic acid given 7–8 months after the last
denosumab dose (another IV zolerdronate dose may be
considered in 1 year) or oral bisphosphonate starting 6
months after the last dose of denosumab for 12–24
months may be the preferred clinical strategy)

2a 8.67 ± 0.799 H

37 Combination therapy of parathyroid hormone and
denosumab can be considered in very high fracture risk
patients. This should be considered on an individual
basis; patients should be assessed and managed by
osteoporosis specialist

2b 8.38 ± 1.056 H

38 In postmenopausal women with osteoporosis at high
risk of fracture and (with a low risk of deep vein
thrombosis and bisphosphonates or denosumab are
not appropriate, or with a high risk of breast cancer),
raloxifene may be an option

2b 8.58 ± 0.776 H

39 It is important that osteoporotic patients should always
be counselled regarding treatment compliance and any
side effects at 3 months after initiating therapy and
then on yearly basis

2a 8.71 ± 0.624 H

40 In patients with dental disease or other risk factors (e.g.
glucocorticoids, tobacco use), dental examination with
preventive dentistry is recommended prior to
treatment with oral or intravenous bisphosphonates

2a 8.42 ± 1.101 H

41 Whilst on bisphosphonate or denosumab therapy, patients
should avoid invasive dental procedures if possible

2b 8.75 ± 0.608 H

42 Optimum treatment duration Bisphosphonate treatment should last for 3–5 years (3
years for zoledronic acid and 5 years for alendronate
and risedronate) can generally be recommended.
Continuation of oral bisphosphonate (alendronate and
risedronate) treatment beyond 5 years can generally be
recommended in the following situations:
- Age ≥ 75 years
- Previous history of a hip or vertebral fracture
- Current treatment with oral glucocorticoids ≥ 7.5 mg
prednisolone/day or equivalent

- Occurrence of one or more low trauma fractures
during treatment, after exclusion of poor adherence
to treatment (e.g. less than 80% of treatment has
been taken) and after causes of secondary
osteoporosis have been excluded. In such cases, class
switching may be considered

2a 8.46 ± 0.833 H

43 Denosumab therapy should initially last for 5 years 2a 8.5 ± 0.885 H

44 Whenever indicated, the following therapies can be
continued for:
•10 years—alendronic acid and denosumab
•7 years—risendronic acid
•3 years—zolendronic acid

1 8.75 ± 0.676 H

45 Parathyroid hormone therapy 20 μg daily for a
maximum duration of treatment of 24 months (course
not to be repeated)

2a 8.58 ± 0.974 H

46 Romosozumab therapy should last for 12 months 2a 8.59 ± 0.829 H

47 Monitoring BMD testing can be used to monitor response to therapy 2b 8.13 ± 1.262 H

48 FRAX can be used to monitor response to therapy 5 8.66 ± 0.702 H
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Table 2 Breakdown of statements of recommendations, its individual rank, and level of agreement (Continued)

No. Standard Statement LE Mean rate ± SD Level of
agreement

49 Check adherence within 3 months and yearly thereafter,
including tolerability, new cautions and
contraindications, calcium/vitamin D intake, change in
fracture, and fall risks

2b 8.67 ± 0.702 H

50 In the case of oral bisphosphonate or denosumab,
repeat BMD measurement should be carried out after
initial 2 years of osteoporosis therapy to assess the
response to treatment and then at 5 years when the
patient completes the treatment course. In the case of
IV zoledronate, repeat DXA scan should be carried out
after 3 years of therapy

2a 8.83 ± 0.565 H

51 At the repeat BMD assessment carried out 2 years after
starting osteoporosis therapy, good response to
treatment is identified if there is increase (increase of
the BMD above the precision error) or stability of BMD
without the occurrence of low trauma fracture.

1 8.66 ± 0.637 H

52 Treatment failure is considered when the BMD falls
significantly from baseline (by more than the precision
error) or if further fractures took place despite an
adequate trial and adherence to drug treatment.
However, it is important to realise that even the best
treatments will only decrease the fracture rate

2a 7.96 ± 1.398 H

53 Patients should continue to receive the same treatment
for osteoporosis during the initial 2 years of treatment
even if they experience a fragility fracture

2a 8.63 ± 0.969 H

54 If a patient remains at high fracture risk or develop a
fragility fracture after 2 years of being on the same
treatment, in spite of good adherence to therapy and
after exclusion of secondary causes, then consider
switching to another therapy

2a 8.79 ± 0.588 H

55 If a patient has a new fracture, during their treatment
break, they should be reassessed immediately

2a 8.83 ± 0.381 H

56 During treatment, all patients should be encouraged to
maintain good oral hygiene, receive routine dental
check-ups, and report any oral symptoms such as den-
tal mobility, pain, or swelling

2b 8.96 ± 0.204 H

57 During treatment, patients should be advised to report
any thigh, hip, or groin pain and any patient presenting
with such symptoms should be evaluated for an
atypical femur fracture

2b 8.79 ± 0.588 H

58 During treatment with bisphosphonate or denosumab,
patients should be advised to report jaw pain, swelling,
or gum infections; development of exposed bone in
the mouth along either the top or bottom jaws;
loosening of teeth; poor healing of the gums especially
after dental work, or numbness or a feeling of
heaviness in the jaw

2b 8.75 ± 0.532 H

59 Drug Holiday Drug holiday can be considered after completing 5
years of oral bisphosphonate/denosumab therapy or 3
years of zoledronate IV therapy if the target of
treatment has been achieved

2a 8.46 ± 0.78 H

60 Patients with low to moderate fracture risk: consider
giving bisphosphonate then stopping for a drug holiday

2a 8.67 ± 0.702 H

61 Once a holiday has begun, fracture risk and BMD
should be re-evaluated every 1 to 3 years after discon-
tinuation. A significant drop in BMD (by more than a
precision error) or increase in the fracture risk may lead
to re-initiation of osteoporosis therapy, depending on
the individual’s fracture risk before the 5-year maximum
holiday is completed

2a 8.79 ± 0.589 H
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Table 2 Breakdown of statements of recommendations, its individual rank, and level of agreement (Continued)

No. Standard Statement LE Mean rate ± SD Level of
agreement

62 - Patients on corticosteroids (≥ 7.5 mg/day) or patients
who have had a vertebral fracture should not usually
be considered for a treatment break

- Women and men age ≥ 70 years, with a previous
fragility fracture, or taking high doses of
glucocorticoids (≥ 7.5 mg/day prednisolone) should
be considered for bone protective therapy, after BMD
baseline assessment

- In other individuals, fracture probability should be
estimated using FRAX with adjustment for
glucocorticoid dose. Baseline BMD assessment is
advised.

- Bone-protective treatment should be started at the
onset of glucocorticoid therapy in individuals at mod-
erate/high risk of fracture

- Alendronate and risedronate are first-line treatment
options. Where these are contraindicated or not toler-
ated, zoledronic acid, teriparatide, or denosumab (in
order) are alternative options

- Bone-protective therapy may be appropriate in some
premenopausal women and younger men, particularly
in individuals with a previous history of fracture or re-
ceiving high doses of glucocorticoids

- For women in the childbearing period: the first-line
therapy is an oral bisphosphonate; second-line ther-
apy is a parathyroid hormone

2a 8.5 + 0.781 H

63 Osteoporosis in men - Osteoporosis screening in men should be carried out
in the age of 70 years or older

- Men at age less than 70 years old can be assessed for
osteoporosis if they develop risk factors

- Men with osteopaenia (T score from − 1 to − 2.5)
who have moderate risk of fracture FRAX fracture risk
probability 1–3% at the hip and 10–20% at spine may
be good candidates for prophylactic zoledronic acid
every 18months for 4 infusions

- For the purposes of FRAX calculations, the BMD T
scores in men are calculated based on the female
reference database

- Secondary causes of osteoporosis are commonly
found amongst men, so this population requires
thorough investigation

- Intervention thresholds for men are similar to those
recommended for women

- All men starting on androgen deprivation therapy
should have their fracture risk assessed

- Consider referring men with osteoporosis to specialist
centres, particularly younger men or those with
severe disease

- Men are assessed and treated following the same
management protocol suggested above for
postmenopausal women, excluding the HRT

2a 8.66 ± 0.637 H

64 Post-fracture care and
Fracture Liaison service

Fracture Liaison Services (FLS) should be provided for
all patients sustaining a fragility fracture:
- Ensure treatment initiation within 16 weeks of fracture
- FLS should be patient-centred and integrated be-
tween orthopaedic surgery, orthogeriatrics, rheumatol-
ogy, and osteoporosis centres of care. Physicians
should follow up patients at 4 and 12months to re-
view the use of medications that increase the risk of
falls and/or fracture, to ensure co-prescription of cal-
cium and vitamin D with bone protective interven-
tions and to monitor adherence to therapy

2a 8.67 ± 0.868 H

LE Level of evidence according to the Oxford Centre for Evidence-Based Medicine (CEBM) criteria, H high

El Miedany et al. Egyptian Rheumatology and Rehabilitation            (2021) 48:5 Page 10 of 16



volume of comments (excluding minor editing sugges-
tions) was highest for the intervention thresholds for
osteoporosis-specific therapies, treat-to-target criteria,
the need to consider individual patient characteristics,
pharmacological management, duration of therapy,
monitoring, and drug holiday. Diversity of opinion was
greatest for the item on using bone markers for moni-
toring of the patient’s condition. Three statements were
retired, one on the use of bone markers for monitoring
of the osteoporosis therapy, and 2 statements for simi-
larities to other statements.

Round 2
The response rate for round 2 was 100% (24/24). Agree-
ment with the recommendations (rank 7–9) ranged from
83.4 to 100%. One statement was retired for similarity
with another statement. Consensus was reached (i.e. ≥
75% of respondents strongly agreed or agreed) on the
wording of all 16 clinical standards. Table 2 also shows
the level of evidence assigned to each statement, in ac-
cordance with the Oxford Centre for Evidence-Based
Medicine (CEBM) criteria as well as mean + standard
deviation and level of agreement. Agreement was unani-
mous (> 80% agreement) for the wording of the
statements.

Application of the standards framework to clinical
practice guidelines
Clinicians need information that is clear and readily ac-
cessible. Osteoporosis guidelines should clearly articulate
which individuals should be identified for assessment,
the investigations that should be offered, appropriate in-
dications for treatment, the pharmacological treatments
and other interventions that should be offered to specific
patient groups, information on lifestyle changes that
should be provided to patients, how the levels of health-
care systems should be integrated to ensure seamless
care, and how the quality of osteoporosis healthcare ser-
vices should be monitored and improved. Figure 1 shows
an algorithm for the management of postmenopausal
osteoporosis.

Discussion
This work was carried out to formulate an updated clin-
ical practice guideline for the pharmacological manage-
ment of osteoporosis in postmenopausal women and
men in Egypt, based on an expert consensus on a treat-
to-target (T2T) strategy in osteoporosis. There were
guidelines for the diagnosis and management of osteo-
porosis amongst Egyptians [23]; however, this was based
on the review of the literature and presented as an ab-
stract and not published in a full manuscript. To our

Table 4 Approved interventions for glucocorticoid-induced osteoporosis and its effect on BMD and fracture risk

Intervention Spine BMD Hip BMD Vertebral fracture Non-vertebral fracture

Alendronate A A Bb NAE

Risedronate A A Ab NAE

Teriparatide Aa Aa Aa, b NAE

Zoledronic acid Aa Aa NAE NAE

Denosumab Aa Aa NAE NAE

A grade A recommendation, B grade B recommendation, NAE not adequately evaluated
aComparator study
bNot a primary endpoint

Table 3 The anti-fracture efficacy of the approved therapies for postmenopausal women with osteoporosis when given with
calcium and vitamin D

Intervention Vertebral fracture Non-vertebral fracture Hip fracture

Alendronate A A A

Ibandronate A A* NAE*

Risedronate A A A

Zoledronic acid A A A

Denosumab A A A

HRT A A A

Raloxifene A NAE NAE

Teriparatide A A NAE

Romosozumab A A A

A grade A recommendation, NAE not adequately evaluated, HRT hormone replacement therapy
*In subsets of patients only (post hoc analysis)
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Fig. 1 (See legend on next page.)
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knowledge, this is the first expert consensus regarding
the applicability of a T2T strategy for osteoporosis in
clinical practice in Egypt. The study results reflect data
not only from pivotal published treatment recommenda-
tions but also from post-authorisation studies and, above
all, the expert opinion.
The prevalence of osteoporosis in Egypt has been rated

at 28.4% in women and 21.9% in men, whereas 53.9% of
women and 26% of men had osteopaenia [24]. In rural
areas of Upper Egypt, the prevalence of osteoporosis in
postmenopausal women was even higher reaching up to
47.8%. Such high prevalence highlights the magnitude of
the problem in terms of public health and the import-
ance of having up-to-date guidelines for the manage-
ment of osteoporosis in Egypt [25].
The treat-to-target approach has been recently sug-

gested as a useful strategy to osteoporosis management
[26, 27]. The policy of treating to a prespecified target in
medical practice involves the definition of a level of a
chosen disease gold standard (a biomarker) that is asso-
ciated with optimal protection against the detrimental
effects of the specific disease. The new concepts of very
high fracture risk and the development of new assess-
ment and intervention thresholds [28], provided a plat-
form based on which of these guidelines have been
developed for national use to characterise fracture risk
and direct interventions. The very high fracture risk and
the consequent further utility loss immediately after a
subsequent fracture (imminent risk) suggests that pre-
ventive treatment given as soon as possible after fracture
would avoid a higher number of new fractures and re-
duce the attendant morbidity, compared with the treat-
ment given later. This data provided the rationale for
these guidelines recommending very early intervention

with osteoanabolic agents, immediately after a sentinel
fracture. These agents offer the fastest effect on fracture
reduction compared to the antiresorptive therapies [29–
33]. Whilst these treatment recommendations have the
potential to revolutionise treatment strategies, particu-
larly in individuals at very high fracture risk, they are in
agreement with the most recent published treatment
recommendations [34, 35].
The Delphi technique has proven to be a reliable

measurement instrument in developing new concepts
and setting the direction of future-orientated research
[36]. The technique seeks the opinion of a group of ex-
perts in order to assess the extent of agreement and to
resolve disagreement on an issue [37]. When the experts
were asked about the possibility of implementing a well-
defined objective in osteoporosis, there was a wide con-
sensus. Almost all contributors agreed on the opportun-
ity of implementing treat-to-target strategy in clinical
practice of osteoporosis. In Delphi methodology, consen-
sus usually arises when agreement or disagreement
ranges from 50 to 80% [38]. In our work, the agreement
ranged between 83.4 and 100%, indicating a strong trend
amongst the Egyptian health care professionals to have a
T2T approach for osteoporosis management. These
findings are in agreement with the results of the Spanish
consensus on osteoporosis management [39] which re-
vealed similar agreement on the treat to target policy.
The guidelines endorsed the concept that the choice

of pharmacological osteoporosis therapy varies according
to the fracture risk level and that the future fracture risk
is a continuum from low risk through high risk to very
high risk rather than discrete risk categories. In cases
where the patient’s score is close to the threshold be-
tween two risk levels, individual patient factors should

(See figure on previous page.)
Fig. 1 Figure 1 provides an algorithm summarising the group’s consensus recommendations for the management of patients categorised
according to their fracture risk. Case finding and treatment pathways according to the categorisation of fracture risk: updated algorithm for
management of postmenopausal osteoporosis. The determination of fracture risk was carried out based on fracture risk score calculation (e.g.
FRAX) and the measurement of lumbar spine and hip BMD. *Stratification of osteoporotic fracture risk can be based on (I) NOGG (UK) as shown
in the figures. The intervention threshold is set at a risk equivalent to that associated with a prior fracture. Two intervention thresholds are
identified based on FRAX calculation based on BMD assessment. The treatment modality is suggested based on whether the individual either
exceed the intervention threshold or lie below it. Alternatively, (II) using FRAX score alone, the fracture risks can be defined as follows: (1) low risk
includes no prior hip or spine fractures, a BMD T score at the hip and spine both above − 1.0, a 10-year hip fracture risk < 1%, and 10-year risk of
major osteoporotic fractures < 10%; (2) moderate risk includes no prior hip or spine fractures, a BMD T score at the hip and spine both above −
2.5, and 10-year hip fracture risk < 3% or risk of major osteoporotic fractures < 20%; (3) high risk includes a prior spine or hip fracture, or a BMD T
score at the hip or spine of − 2.5 or below, or 10-year hip fracture risk ≥ 3%, or risk of major osteoporotic fracture risk ≥ 20%; and (4) very high
risk includes multiple spine fractures and a BMD T score at the hip or spine of − 2.5 or below. **Continue treatment up to 3 years (IV zoledronate)
or 5 years (oral bisphosphonate/denosumab), reassess fracture risk: (1) if low or low-moderate risk: consider drug holiday. Reassess fracture risk
every 1–3 years; if bone loss, fracture occurs, or the patient becomes high risk consider restarting therapy. (2) If high risk continues therapy after
checking for adherence or switch to another therapy. ***After completion of the anabolic therapy course, consider giving bisphosphonate, then
stopping for a drug holiday. ◊Patient who remains at high fracture risk or develop a fragility fracture after 2 years of being on the same treatment,
in spite of good adherence to therapy and after exclusion of secondary causes, then consider switching to another therapy. #Drug holiday:
patients should be assessed at 3 years (zoledronate) and 5 years (oral bisphosphonate/denosumab). Patients who achieve the expected treatment
target can be offered a drug holiday. Reassess fracture risk every 1–3 years. If bone loss, fracture occurs, or patients become at high risk, consider
restarting therapy
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be considered to help in deciding the appropriate man-
agement options. Therefore, to meet the treat-to-target
requirements, an individualised treatment decision
should be made for every patient tailored to the patients’
medical history and their fracture risk level. These rec-
ommendations are in agreement with those published
recently by the European Endocrine of Society [34] as
well as those published in the UK consensus manage-
ment of patients at low, high, and very high risk of
osteoporotic fracture [35].
Good prescribing practice means that osteoporosis

management should be commenced and monitored by a
health care professional with clinical experience with the
condition, the medication used, and any possible adverse
effects. Specialists can help with treatment decisions par-
ticularly for high-risk patients or those patients who had
previously anti-resorptive medications. This aims to
streamline the osteoporosis service provided to the pa-
tients in Egypt and ensure that osteoporosis therapy is
determined or escalated according to the patient’s risk
factors and fracture risk within an approved framework.
This work included healthcare professionals from all the
universities as well as Ministry of Health hospitals in
Egypt, so it is expected to be implemented across the
whole country.
Translation of the guideline into easy to use, practical

algorithms is vital and highly required to facilitate the
identification and management in the day to day stand-
ard clinical practice. The algorithm developed in this
study enabled the incorporation of several recent devel-
opments into the patient management protocols. These
could significantly positively impact on the treatment
outcome and pave the way to strategies. Broadly, the al-
gorithm is in agreement with that suggested recently by
the European Society of Endocrinology particularly con-
cerning the treatment of patients at very high risk of
fracture with initial osteoanabolic therapies [34], as well
as the American Society for Bone and Mineral Research
(ASBMR) Task Force suggestion that those at low to
moderate fracture risk can initiate a bisphosphonate
holiday, whereas those at high risk should continue the
bisphosphonate or switch to another therapy [40]. Also,
it is in agreement with the outcomes of the FLEX trial
which was concerned with fracture prediction after dis-
continuation of 4–5 years of alendronate [41] and HORI-
ZON [42] trials for identifying candidates for a drug
holiday, based on vertebral fracture status and femoral
neck BMD at the time of potential discontinuation.
There are no guidelines or recommendations on the

appropriate sample size for expert-consensus Delphi
studies or a standardised definition of a small or large
sample size. Earlier published data [43] reported that de-
pending on the purpose of the study, the complexity,
and the expertise required, the panel may be large or

small and local, state, national, or international. Group
size theory varies, but some general rules-of-thumb indi-
cate 15–30 people for a homogeneous population, that
is experts coming from the same discipline and 5–10
people for a heterogeneous population. The consensus
panel included in this study included 24 experts with a
participation percentage of 96% in both rounds. The
study carried out to assess the relevant risk predictors
for the occurrence of osteoporotic fractures in specific
clinical subgroups included 11 experts in the Delphi sur-
vey [44]. Similarly, the study carried out to develop a
fracture risk clinical assessment protocol for long-term
care included 24 experts [45]. On the other hand, in the
Spanish consensus on treat-to-target for osteoporosis
study [39], 165 experts from all over Spain were invited
to participate by e-mail in the Delphi survey. Of these,
112 answered the first-round questionnaire (67.88% of
the experts contacted) and 106 completed the second-
round questionnaire.
The main strengths of the study are related to the di-

versity as well as the expertise of the participants, the
high levels of consensus achieved, and the agreement
with the most recently published osteoporosis treatment
recommendations. The main limitation is related to the
scope of the study, which was carried out in Egypt, and
the outcomes may not be applicable to other countries.
It would be interesting to do a similar study using the
Delphi methodology with international experts and to
evaluate and compare the outcomes.

Conclusion
This was a wide and representative panel of experts who
established consensus regarding the management of
osteoporosis in Egypt. This included case identification,
who to treat, case stratification, diagnosis, therapeutic
objectives, patient monitoring, treatment duration, and
the facility of having drug holiday. It also expanded to
give guidance for the management of osteoporosis in
men and the potential role of fracture liaison service in
standard practice. Prophylactic measures, early diagnosis,
and a proper therapeutic approach were vital for bone
health improvement.

Abbreviation
T2T: Treat-to-target
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