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Abstract
Objective: The aim of this study was to reach a consensus on 
an updated version of the recommendations for the diagno-
sis and Treat-to-Target management of osteoporosis that is 
effective and safe for individuals with chronic kidney disease 

(CKD) G4-G5D/kidney transplant. Methods: Delphi process 
was implemented (3 rounds) to establish a consensus on 10 
clinical domains: (1) study targets, (2) risk factors, (3) diagno-
sis, (4) case stratification, (5) treatment targets, (6) investiga-
tions, (7) medical management, (8) monitoring, (9) manage-
ment of special groups, (10) fracture liaison service. After 
each round, statements were retired, modified, or added in 
view of the experts’ suggestions, and the percent agreement 
was calculated. Statements receiving rates of 7–9 by more 
than 75% of experts’ votes were considered as achieving 
consensus. Results: The surveys were sent to an expert pan-
el (n = 26), of whom 23 participated in the three rounds (2 
were international experts and 21 were national). Most of the 
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participants were rheumatologists (87%), followed by ne-
phrologists (8.7%), and geriatric physicians (4.3%). Eighteen 
recommendations, categorized into 10 domains, were ob-
tained. Agreement with the recommendations (rank 7–9) 
ranged from 80 to 100%. Consensus was reached on the 
wording of all 10 clinical domains identified by the scientific 
committee. An algorithm for the management of osteopo-
rosis in CKD has been suggested. Conclusion: A panel of in-
ternational and national experts established a consensus re-
garding the management of osteoporosis in CKD patients. 
The developed recommendations provide a comprehensive 
approach to assessing and managing osteoporosis for all 
healthcare professionals involved in its management.

© 2022 The Author(s).
Published by S. Karger AG, Basel

Introduction

While osteoporosis is a public health epidemic that has 
a significant health impact as well as economic burden, 
chronic kidney disease (CKD) represents a unique chal-
lenge to health care professionals dealing with bone health 
particularly. Osteoporosis and CKD are not only common 
conditions, which affect all ages, genders, races, and eth-
nicities, but are also known for their associated substantial 
morbidity and mortality [1]. Coupling mineral disorders 
to specific bone features reported in CKD patients result-
ed in the introduction of one joint entity called CKD-min-
eral bone disorder (CKD-MBD). This refers to clinical in-
cidents linked to calcium and phosphate metabolism in-
cluding fractures, biochemical abnormalities, and 
cardiovascular events such as vascular calcifications [2]. 
Alterations in mineral and bone metabolism occur early 
in the CKD course; hence, they become almost universal 
in patients with advanced disease [3].

Over years, in patients living with CKD, osteoporosis 
usually develops subclinically, with fracture(s), often be-
ing the first presenting symptom. Both osteoporosis and 
CKD are common disorders among older adults and of-
ten go in concordance. At late stages of CKD, G4 (GFR = 
15–29 mL/min), and G5 (end-stage CKD, GFR <15 mL/
min), osteoporosis represents a condition of impaired 
bone quantity [4–10] as well as quality [11] that associates 
with a state of high risk of sustaining a fracture [12]. This 
is evidenced by the higher fracture risk of nonvertebral 
fractures (4–6 folds higher) in CKD G5D, in contrast to 
age- and gender-matched controls [13, 14]. Although 
vertebral fractures’ prevalence is similar to general popu-
lation, their associations with vascular calcifications are 
very strong [15]. Short term after kidney transplantation 

patients are at greater risk of hip fracture compared with 
those with renal failure who continue with hemodialysis, 
while after 1–3 years, the risk among transplant recipients 
appears to be lower [16].

The biochemical and histologic changes that occur 
with progressive kidney disease mandate specific thera-
peutic interventions. While the approach to osteoporosis 
care in patients with CKD G1–G3 is similar to non-CKD 
patients with osteoporosis [17], so long as there are no 
biochemical changes suggestive of the development of 
CKD–MBD, osteoporosis care in patients with CKD G4–
G5D remains a key challenge and represents a treatment 
gap. This has been attributed to the paucity of data on the 
efficacy and safety of osteoporosis therapies as well as the 
complexity of the bone fragility pathophysiology in the 
CKD G4–G5D patients. Similar experience was noted for 
patients who had kidney transplantation. In spite of the 
trials to give an impulse to such clinical inertia [18, 19], 
and bearing in mind the advances in osteoporosis man-
agement, there is a need for updated versions of these 
treatment recommendations and to develop manage-
ment strategies for this cohort of patients.

This work was carried out to develop and seek consen-
sus on an updated version of the recommendations for 
the diagnosis and management of osteoporosis and new 
avenues for osteoporosis treatment that may be effective 
and safe for individuals with CKD G4-G5D/renal trans-
plant. This consensus work builds on guidance issued for 
the diagnosis and management of osteoporosis in post-
menopausal women and men [20].

Methods

Design
The multistep process strategy was used in developing a consen-

sus, evidence-based treatment recommendations for osteoporosis in 
CKD G4-G5D. The guideline follows the “clinical, evidence-based 
guidelines” initiative protocol aiming at setting up an actionable clin-
ical gold standard for osteoporosis in CKD patients’ Treat-to-Target 
(T2T) management. A qualitative synthesis of scientific evidence and 
consensus based on clinical experience and existing scientific evi-
dence was used to formulate the study design. This work conforms 
to the preferred reporting items for systematic reviews and meta-
analyses recommendations for reporting systematic reviews [21].

Development Stages
Core Team
It is formed of 4 experts with recognized experience in osteo-

porosis and CKD management. The core team supervised and co-
ordinated the teamwork, assisted with developing the scope of the 
project and initial Patient/Population, Intervention, Comparison, 
and Outcomes (PICO) clinical questions, and reached a consensus 
on the key questions to include in the recommendations. The core 
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team prespecified outcomes as critical for each PICO question for 
the systematic literature review. The team also nominated the ex-
pert panel and drafted the manuscript.

Literature Review Team
Led by an experienced literature review consultant and based 

on specific research questions identified to focus on the manage-
ment of osteoporosis associated with CKD, the literature review 
was conducted with the assistance of an expert in methodology. 
The team completed the literature search (the PubMed/MED-
LINE, EMBASE, and Cochrane databases), data abstraction as well 
as the quality of evidence rating [22]. Following the revision, each 
of the experts responsible for the literature review provided recom-
mendations regarding each section based on evidence, when that 
was available, or their own experience. The level of evidence was 
determined for each section using the Oxford Centre for Evidence-
based Medicine system [23].

Inclusion Criteria
Articles included were systematic reviews, randomized con-

trolled trials, uncontrolled trials, observational studies including 
cohort, case-control, and cross-sectional studies, or those where 
economic evaluation was made.

Exclusion Criteria
Editorials, commentaries, conference abstracts, and nonevi-

dence-based narrative/personal reviews were excluded.

Expert Panel
Given the fact that the developed recommendations will be ad-

opted across several medical specialties, therefore, it was vital that 
the participating expert panel involved in developing the recom-
mendations would be multidisciplinary. The core leadership team 
nominated 23 participants. The criteria for their selection included 
having professional knowledge and experience (at least 8 years of 
experience) in the field of bone health and CKD, management of 
osteoporosis as well as active participation in scientific research on 
bone health disorders. The expert panel assisted with developing 
the scope of the project and refining the PICO questions. PICO 
questions were drafted into recommendation statements and were 
sent to the expert panel with the evidence report, who voted on the 
recommendations.

Key Questions Used to Develop the Guideline
This guideline was based on a series of structured key ques-

tions that define the target population, the intervention, diagnos-
tic test, or exposure under investigation, the comparison(s) used, 
and the outcomes used to measure efficacy, effectiveness, or risk. 
The evidence to answer the clinical questions was collected ac-
cording to the following steps: formulation of clinical questions, 
structuring of questions, search for evidence, critical evaluation 
and selection of evidence, presentation of results, and recommen-
dations. These questions, shown in Table 1 form the basis of the 
systematic literature search and consequently the clinical care 
standards.

Developing the Clinical Care Standards Framework
Based on the answers to the structured key questions and the 

literature review, a structured template was developed to facili-
tate standardized identification of guideline components. For 

each guideline component, the format in which the recommen-
dations/information was provided and extracted has been iden-
tified.

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 ac-
curate than those from individuals. Therefore, the aim of the Del-
phi 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 experts. The 
Delphi method generally involves the following stages. (1) A pan-
el of experts is assembled. (2) Forecasting tasks/challenges are set 
and distributed to the experts. (3) Experts return initial forecasts 
and justifications. These are compiled and summarized in order to 
provide feedback. (4) Feedback is provided to the experts, who re-
viewed their forecasts considering the feedback. This step may be 
iterated until a satisfactory level of consensus is reached. (5) Final 
forecasts are constructed by aggregating the experts’ forecasts. The 
key features of this method are the anonymity of participants and 
the controlled feedback [24–26].

Consensus Process
Three Delphi rounds were carried out to establish consensus 

regarding the T2T strategy for osteoporosis management in CKD 
patients. 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 structured Del-
phi approach ensures that the opinions of participants are equally 
considered. The Delphi process was conducted through online 
questionnaires. The first round of the electronic questionnaire in-
cluded 13 items involved in the T2T strategy of osteoporosis man-
agement in CKD patients.

Voting Process
Live online-delivered voting was carried out in 3 rounds that 

were strictly time limited. All members of the task force were in-
vited to participate and were preinformed of the time of opening 
and closure of each round of votes. Unique access links were sent 
out, and anonymous votes were gathered and processed. Com-
ments on re-phrasing, potential ambiguity, unidentified overlaps 
were gathered regarding each statement at the same 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 “com-

plete disagreement” and 9 being “complete agreement.” Generally, 
1–3, 4–6, and 7–9 represent disagreement, uncertainty, and agree-
ment, respectively. There is no requirement to vote on all state-
ments, and the members were encouraged to abstain if they feel 
that a statement 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 core team after each 
round of voting. In all the voting rounds, the members were fur-
ther urged to leave comments wherever they vote a disagreement. 
This will enable the panel to identify an instance of misinterpreta-
tion of statement and invalidate the vote on that statement.
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Definition of Consensus
Definition of consensus was established before data analyses. It 

was determined that consensus, consequently, to become a recom-
mendation in this guideline, would be achieved if at least 75% of 
participants reached agreement (score 7–9) or disagreement (score 
1–3) [21–24]. 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 statement 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) [26–28].

Chronogram of Delphi Rounds
The first round took place between 12th and 15th May 2021 (4 

days). The aspects about which respondents did not reach consen-
sus 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 4 days, between 22nd 
and 25th May 2021 (4 days). The third round took place (2 weeks 
after the second round) and remained for 4 days between 11th and 
14th June 2021 (4 days).

Results

Literature Research and Evidence Selection
In the study selection process, we found 128 potentially 

relevant studies by search strategy. 80 were excluded by 
screening of title and abstracts (studies did not examine 

population or intervention of interest, did not match study 
design of interest, or did not report outcome measures of 
interest). Therefore, 48 relevant studies were included for 
full article review. Thirty-six studies were excluded as cita-
tions did not provide evidence matching a PICO. There-
fore, we included 12 studies in this work (Fig. 1).

Expert Panel Characteristics
The Delphi form was sent to international expert pan-

el (n = 2) and national expert panel (n = 21) who partici-
pated in the three rounds. International respondents were 
from the UK (n = 2, 100%). National respondents were 
drawn from different governorates and health centers 
across Egypt: Ain Shams university (n = 10, 43.5%), Cairo 
University (n = 2, 8.7%), Tanta university (n = 2, 8.7%), 
Benha university (n = 2, 8.7%), Alexandria university  
(n = 1, 4.3%), Suez Canal University (n = 1, 4.3%), Zagazig 
university (n = 1, 4.3%), Minia university (n = 1, 4.3%), 
Assiut university (n = 1, 4.3%). Two of all expert panel 
(8.7%) were nephrologists, 20 (87%) were osteoporosis 
specialists, and 1 (4.3%) was geriatric specialist.

Delphi Round 1
The key clinical question comprised 14 questions 

stratified under 10 domains (Table 1) including: study 

Table 1. Key questions used to develop the guideline

Domain Key questions

Study targets
Patients Who are the targeted patients in these guidelines?
Targeted healthcare professionals Who should treat osteoporosis with G4, G5 CKD?
Risk factors What are the fracture risk factors in CKD-MBD?
Diagnosis How to assess the CKD patients to identify those with osteoporosis?
Case stratification What are the fracture risk and intervention thresholds?
Treatment targets What are the treatment targets?

Investigations
Lab How to assess for bone turnover state in patients with G4, G5, and G5D?
Radiology How to assess CKD patients radiologically?

Medical management
What are the treatment strategies of bone disease in G4-5D CKD?

Monitoring
How to do patient monitoring of bone health status?
What is the frequency and monitoring of CKD patients who receive osteoporosis management?

Management of special groups
How to manage osteoporosis in CKD patients on hemodialysis?
What is the management of osteoporosis in post kidney transplantation?

Fracture liaison service Is it important to set up FLS?
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targets, risk factors, diagnosis, case stratification, treat-
ment targets, investigations, management, monitoring, 
fracture liaison service (FLS), management of special 
groups. Each domain entails one or more elements. In 
this round, the participants were asked to rate the overall 
principles considered in the decision-making for T2T 
management of osteoporosis in patients living with CKD. 
The response rate for round 1 was 100% from both the 
international (4/4) and national groups (21/21). Consen-
sus was reached on the domains (i.e., ≥75% of respon-
dents strongly agreed or agreed); however, there were 
comments raised regarding the wording of 10 of the 
questions. Comments (excluding minor editing sugges-

tions) were equally distributed over the 10 domains. Four 
of the edited questions were as follows: 1 in the study tar-
get domain, 1 in the risk factor domain, 1 in case strati-
fication, and 1 in the management domain. The remain-
ing 6 amended questions were from diagnosis, manage-
ment, monitoring, and management of special group 
domains. According to the experts’ advice, 2 questions 
were retired: one question in the study targets domain 
and the other one in the management domain. The ques-
tion in the study targets domain was retired as it was re-
peated in another domain, whereas the second question 
in the management domain was added to another ques-
tion in the same domain. Diversity of opinion was great-

Fig. 1. Flow chart for the study selection 
process.
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est for the question “What are the investigations to be 
done?”; this question was retired and rephrased to be 
“How to assess for bone turnover in patients with G4, G5 
and G5D.”

Delphi Round 2
Based on input from round 1, the experts were pre-

sented with 18 statements stratified under 10 domains. 
The response rate for round 2 was 100% from interna-
tional (4/4) and national groups (21/21). Consensus 
was reached for 10 statements; hence, they were re-
tained, whereas modifications were suggested for 8 
statements. Comments (excluding minor editing sug-
gestions) included modifying some statements (1 in the 
study targets, 1 in the risk factor, 1 in the investigations 
in the management, 3 in the treatment strategies, 1 in 
the monitoring, and 1 in the management of the special 
group domains). The statements were revised and 
amended. In addition, one statement was added in the 
investigations in the management section (radiological 
investigations of CKD-MBD). The separate statement 
about treatment of adynamic bone disease was retired 

and added to the statement above (Pharmacological 
Management of high-risk group according to Bone 
turnover status).

Delphi Round 3
Based on input from round 2, the experts were pre-

sented with 18 statements stratified under 10 domains. 
The response rate for round 3 was 100% from both the 
international (4/4) as well as national groups (21/21). The 
experts came to consensus on the 18 statements to retain 
in the T2Tt management recommendations. The core 
team reviewed and made minor revisions to one of the 
retained statements that reached consensus (in the phar-
macological treatment strategies regarding denosumab 
[Dmab] and teriparatide therapies). Frequency of high-
rate recommendation (rank 7–9) ranged from 80 to 100%. 
The experts were comfortable with the final list of the 
statements and with the Delphi process overall. Table 2 
shows the level of evidence and grade of recommendation 
assigned to each statement, in accordance with the Ox-
ford Centre for Evidence-based Medicine criteria as well 
as mean ± standard deviation and level of agreement.

Vitamin D

s. Ca PTH S. Ph
<9.5mg/dl>10.5 mg/dl 9.5-10.5

Con�nue or 
modify vit. D 

Reduce dose of Ca-containing 
phosphate binders and change 
to or increase dose of  non –Ca 

phosphate binders

Stop vit. D
Stop vit. D

Increase 
phosphate 

binder

Con�nue or 
modify vit. D 

>6 mg/dl 5.5-6 mg/dl <5.5 mg/dl

PTH 200-300 
pg/dl

PTH 150-200 
pg/dlPTH<150 

pg/dl
PTH>300 

pg/dl
Maintain same 
vit. D dose for 3 

months

Reduce vit. D 
dose by half 
for 2 months

Hold vit. D for 
1 month

Measure PTH

Raise vit. D 
dose by 25-

50%

- If on vit. D: decrease the dose
- If vit. D held: resume

Maintain on same 
vit. D dose

PTH<150 
pg/dl

PTH>300 
pg/dl

PTH 150-200 
pg/dl

PTH 200-300 
pg/dl

Hold vit. D for 
3 months

- If on vit. D: raise dose by 10-
25%

- If vit. D held: resume at 75% of 
ini�al dose
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Fig. 2. Management of vitamin D based on serum calcium, phosphorus, and PTH levels in CKD patients G4-5.



Treat-to-Target of Osteoporosis in CKD 403Kidney Dis 2022;8:392–407
DOI: 10.1159/000526492

Recommendations for Management Osteoporosis in 
CKD G4-5d
At the end of round 3, a total of 18 recommendation 

statements categorized into 10 domains were obtained 
as shown in Table 2. As clear, readily accessible as well 
as applicable treatment recommendations are highly 
required by the healthcare professionals as a guide in 
standard clinical practice; it was important to articulate 

the developed osteoporosis guideline for the day-to-day 
practice. Figure 2 shows an algorithm for the manage-
ment of serum levels of 1, 25 (OH) vitamin D deficien-
cy/insufficiency based on serum calcium, phosphorus, 
and parathyroid hormone (PTH) levels. An algorithm 
for assessment of osteoporosis in CKD patients strati-
fied according to their bone turnover is shown in Figure 
3.

Fig. 3. Algorithm for assessment of osteoporosis in CKD G4,5,5D and kidney transplant patients stratified ac-
cording to their bone turnover.
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Discussion

There is a wide treatment gap in the management of 
osteoporosis in CKD patients, particularly in patients 
with CKD stages 4–5D (eGFR below 30 mL/min 1.73 m2), 
CKD patients on hemodialysis as well as those who had 
kidney transplantation. This work was carried out to for-
mulate an updated clinical practice guideline for the 
pharmacological and nonpharmacological management 
of osteoporosis in CKD patients. This work was initiated 
in view of the recent developments in predicting those 
CKD patients at high risk of sustaining a fracture, the re-
maining unanswered questions about the optimal diag-
nostic and therapeutic approach of these patients as well 
as the existing treatment gap between those CKD patients 
at risk of fracture and those receiving treatment for the 
prevention of fragility fractures [20, 29]. This guideline 
was developed based on an evidence-based expert con-
sensus on T2T strategy of osteoporosis in CKD. The study 
results reflect data not only from pivotal published treat-
ment recommendations but also from postauthorization 
studies, in addition to the expert opinion.

The term CKD-MBD is currently used to describe a 
broader clinical syndrome that develops as a systemic dis-
order in CKD, manifested by abnormalities in bone and 
mineral metabolism and/or extra-skeletal calcifications. 
CKD-MBD associates with fractures as well as cardiovas-
cular morbidity and mortality [30]. The term renal osteo-
dystrophy specifically indicates changes in bone mor-
phology associated with CKD; it is a form of metabolic 
bone disease seen in patients with chronic renal insuffi-
ciency characterized by bone mineralization deficiency 
due to electrolyte and endocrine abnormalities. Patients 
present with osteomalacia, osteonecrosis, and pathologic 
fractures. Diagnosis is made based on a thorough evalua-
tion of serum labs, clinical features, and radiographic 
findings [29]. Osteoporosis was found to be twice as com-
mon in those with an eGFR<60 mL/min compared to 
those with an eGFR>60 mL/min, and compared with the 
general population, fracture incidence rates are more 
than fourfold higher [31]. Disturbances in mineral and 
bone metabolism occur early in the course of CKD, be-
coming almost universal in patients with advanced dis-
ease [29].

The management algorithm proposed in this work is 
based on setting a treatment plan tailored to the individ-
ual patient’s bone turnover status using circulating levels 
of PTH and bone-specific alkaline phosphatase; this was 
in concordance with the American society guidelines for 
management of osteoporosis in CKD [32], whereas the 

European consensus and KDIGO guidelines [30, 33] ad-
opted a bone mineral density (BMD)-centric approach in 
their treatment paradigm. Precise identification of the 
bone turnover status is of great value to predict classifica-
tion and severity of bone affection in patients living with 
CKD. The KDIGO encourages the continued use of 
trends in PTH to guide therapy, and when trends in PTH 
are inconsistent, a bone biopsy should be considered [33].

The Delphi technique has proven to be a reliable mea-
surement instrument in developing new concepts and 
setting the direction of future-oriented research [34]. The 
technique seeks the opinion of a group of experts in order 
to assess the extent of agreement and to resolve disagree-
ment on an issue [35]. This consensus paper aimed to 
provide guidance on the T2T management of osteoporo-
sis in patients with advanced CKD. In Delphi methodol-
ogy, consensus usually arises when agreement or dis-
agreement ranges from 50 to 80% [36]. In this work, the 
agreement ranged between 80 and 100%, indicating a 
building up experience as well as a strong trend among 
the health care professionals to have a T2T approach for 
osteoporosis management in CKD patients.

Treatment recommendations in this consensus paper 
have focused on postmenopausal women and men >50 
years of age, with CKD stages G4-G5D (eGFR<30 mL/
min). For patients living with CKD G1–G3, osteoporosis 
management remains similar to the general population, 
as long as there are no biochemical abnormalities sug-
gesting the presence of CKD– MBD. Evaluation and 
treatment of younger patients with advanced CKD at in-
creased fracture risk are complex and should be individu-
alized. This agrees with KDIGO 2017 guidelines for treat-
ment of CKD-MBD [35], as well as the European Con-
sensus Statement on the diagnosis and management of 
osteoporosis in CKD stages G4–G5D [30], whereas the 
American society for management of osteoporosis in 
CKD targeted all CKD patients with eGFR<60 mL/min 
[32].

Clinical risk factors for osteoporosis and fracture 
risk in CKD patients including traditional risk factors 
like older age ≥ 65 years, BMD ≤ −2.5, previous fracture 
(hip, spine, wrist), postmenopausal women, BMI ≤20 
kg/m2, history of hip fracture in a first-degree relative, 
corticosteroid therapy (≥5 mg/day of prednisone or 
equivalent for ≥3 months), untreated premature ovar-
ian failure, high falls risk in the previous year (≥2), hy-
perparathyroidism, eating disorder, chronic malnutri-
tion or malabsorption syndromes, deficiency of vita-
min K (especially vitamin K1) [37], early menopause 
(40–45 years), current smoker, high phosphate intake, 
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consumption of ≥3 units of alcohol/day, prolonged use 
of warfarin, PPI >1 year, type 1 diabetes mellitus, rheu-
matoid arthritis, and hyperthyroidism, in addition to 
the CKD-specific risk factors such as higher CKD 
grades and long hemodialysis duration. These risk fac-
tors were collectively in agreement with the European 
consensus, American society, and KDIGO guidelines 
for management of osteoporosis in CKD [30, 32, 33] 
who classified them into traditional and CKD-specific 
risk factors, whereas Bover et al. [19], 2018 classified 
them into major and minor risk factors.

The scope of the present consensus recommendations 
is to review and update the assessment and diagnosis of 
osteoporosis in patients with CKD G4–G5D and post kid-
ney transplantation. Screening the patients aiming at ear-
ly osteoporosis diagnosis and a proper therapeutic ap-
proach are vital for bone health improvement. Diagnosis 
of osteoporosis is carried out by evaluating bone quantity 
(DXA & VFA) as well as bone quality (trabecular bone 
score). Reviewing guidelines for the general population, 
several bone societies recommend BMD screening in 
women and men >65 and >70 years, respectively. In CKD 
patients, BMD screening is recommended in younger 
ages, if either postmenopausal or >50 years considering 
those patients who might be at very high or high risk of 
sustaining a fracture [38, 39]. Using FRAX in stratifica-
tion of CKD patients is controversial as neither CKD nor 
level of GFR are included in FRAX; however, Whitlock et 
al. [39], 2019 stated that the relationship between FRAX 
and major osteoporotic fracture was stronger in those 
with CKD compared to those with preserved eGFR. These 
findings support the use of FRAX to risk stratify patients 
with nondialysis CKD for major osteoporotic fractures 
and hip fractures.This guideline adopts the multidisci-
plinary approach in management of OP in CKD patients, 
with specialists [28] having experience in management of 
OP; however, and under circumstances of COVID-19 
pandemic, if the specialist is not available, non-specialist 
should follow the recommendations, or there is an online 
teleclinic service provided in the tertiary care and the uni-
versity hospitals.

The management of osteoporosis in patients with 
CKD G4–G5D is challenging. Efficacy and safety of the 
available nonpharmacological as well as pharmacological 
approaches in the setting of CKD G4–G5D should be tak-
en in consideration [40]. The developed recommenda-
tions endorsed the concept that the choice of pharmaco-
logical osteoporosis therapy should be tailored according 
to individual patient’s fracture risk level and that the fu-
ture fracture risk is a continuum from low risk through 

high risk to very high risk. Also, evaluating the bone turn-
over status is vital to determine whether it is high, low, or 
adynamic bone state. This paves the way for using the saf-
est pharmacological medications appropriate for each 
case (Dmab and teriparatide) side by side with nonphar-
macological treatment, control of uremia, and vitamin D 
deficiency management. In stage 4 or more advanced 
CKD patients and CKD patients on hemodialysis with 
osteoporosis, bisphosphonates, if they are used (consid-
ering it off-label/zoledronic acid is contraindicated when 
GFR is less than 35 mL/min), must be used with caution, 
bearing in mind the potential development of such disor-
ders as adynamic bone disease and its renal toxic effects 
[17]. Careful administration of teriparatide is suggested 
in patients with severe renal impairment due to an ob-
served delay in elimination in these patients compared 
with healthy volunteers. In addition, PTH is secondarily 
upregulated in severe stages of CKD, which potentially 
reduces the response to teriparatide [41]. As regards to 
Dmab treatment, Bover et al. [18], 2019 documented that 
in CKD G4, there was no reduction in vertebral fractures 
and non-vertebral fractures but low statistical power due 
to the low sample size. Dmab may produce a reversible 
increase in intact PTH with values greater than 1,000 pg/
mL [18], so cautions should be taken in monitoring PTH 
levels during treatment with Dmab. Moreover using 
Dmab in CKD patients with normal bone turnover can 
be considered as bone turnover in Dmab-treated patients 
shows an early profound decrease and thereafter partly 
recovers up to the next administration, whereas bone 
turnover is permanently suppressed for the duration of 
bisphosphonate therapy and even thereafter (long skele-
tal t1/2) [30].

To meet the T2T requirements, frequent monitoring 
of the efficacy of antifracture strategies in patients with 
CKD is highly recommended in these current recom-
mendations. This emphasizes the role of the FLSs and 
gives attention to the management and monitoring of 
special groups (patients on dialysis and post kidney trans-
plantation) who were considered here in this current 
work. These recommendations addressed the manage-
ment of hemodialysis, as the continuous ambulatory peri-
toneal dialysis CAPD is rarely done and only performed 
in very few cases. These recommendations agree in gen-
eral with those published recently by the European con-
sensus, American society, and KDIGO recommendations 
for management of osteoporosis in CKD [30, 32, 33]. 
However, neither the European consensus nor the Amer-
ican society recommendations discussed the manage-
ment of special groups.
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The main strengths of the study are related to the di-
versity as well as the expertise of the participants (nation-
al and international), the high levels of consensus 
achieved, and the agreement with the most recently pub-
lished osteoporosis in CKD treatment recommendations. 
Also, the adoption of the PICO methodology approach as 
well as the T2T outcome as the main pillars of this work.

The limitations of this study could be the two interna-
tional experts, although these recommendations are an 
initiative of the Egyptian Academy of Bone Health. Also, 
the lower number of nephrologist participants in this 
study is considered a limitation.

Conclusion

A wide and representative panel of international and 
national experts established a consensus regarding the 
management of osteoporosis in CKD patients. The devel-
oped recommendations provide a comprehensive ap-
proach to the assessment and management of osteoporo-
sis in CKD patients for all healthcare professionals who 
are involved in its management. This included who to 
treat, risk factors, case stratification, diagnosis, therapeu-
tic objectives, patient monitoring. It also expanded to give 
guidance for the management of osteoporosis in special 
groups (patients on hemodialysis and post kidney trans-
plantation) and highlighted the potential role of FLSs in 
standard practice. Prophylactic measures, early diagno-
sis, and a proper therapeutic approach were vital for bone 
health improvement in CKD patients.
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