
Importance of Inter-disciplinary Conferences

• Holistic Approach to pt care

• More Accurate & Safer Clinical Decision-Making

• Deep & Practical Learning

• Reduce Medical Errors & Complications

• Improve Diagnostic & Therapeutic Quality

• Essential for Complex & High-Risk Pts

• Strenghten Teamwork & Care Coordination
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In ESRD pts there 
is 50% rate of 
mortality after 

the 1st year.



Why OP is Important in CKD ?



•Pt w/eGFR<60 have 
at lease x2 higher 

risk of OP

•ESRD have x4-6 folds 
of Fx risk vs to 

matched population



Hip Fx risk & incidence in CKD





Outcome of Hip Fx



DALY in Fx due to OP 



1995:
Alendronate

2000:
Sevelamer

2004:
Lanthanum
Cinacalcet







Definitions

•Bone deficiency
•Bone thinning
•Bone loss
•Bone weakening



Osteoporosis







Density

Determined by peak 
bone mass & amount 
of bone loss (based 
on DEXA imaging) 

Bone 
Strength



Quality Density

Determined by peak 
bone mass & amount 
of bone loss (based 
on DEXA imaging) 

Physical composition, 
architecture, turnover, 

repair, damage, 
mineralization

Bone 
Strength





NIH definition

•NJE define OP as = 

skeletal disorder characterized by

“compromised bone strength (Q&Q)”

predisposing to “increased Fx” risk.





Screening 



2- Bone abnormalities…
a-bone turnover
b-mineralization

c- volume 

CKD-MBD











ROD begin with eGFR 90-60 !



4 types of bone pathology & we get them “names” AND there 
is basically some combination with high or low bone turnover 

with or without mineralization defects

Type of ROD









CKD-OP

The term CKD-associated 
osteoporosis has been 
proposed to recognize that 
bone disease in CKD patients 
is primarily a disorder of 
bone strength that increases 
fracture risk





CKD results in 
Cortical bone loss

In CKD pts the progressive 
defects are not really on the 
trabecular compartment BUT 
the are all in the cortical 
compartment





Pts with high-turnover or low-turnover ROD can show 
the same densitometric measurements as a classic “senile” OP profile 



Assessment of Bone Quantity and 
Quality





Vertebral Fracture Assessment

• Assessment for vertebral fractures by plain radiography or DEXA can 
increase recognition of patients with osteoporosis requiring 
treatment. 

• Recommendations suggest that any CKD patient undergoing DEXA 
imaging and those with clinical suggestions such as loss of vertical 
height, kyphosis, or long-term glucocorticoid therapy should be 
assessed for vertebral fractures



FRAX







Clinical Risk Factors Used in FRAX

• Age

• Sex

• Weight

• Height

• Previous fracture (after age 50)

• Parental history of hip fracture

• Current smoking

• Glucocorticoid use

• Rheumatoid arthritis

• Secondary causes of 
osteoporosis (e.g., type 1 
diabetes, osteogenesis 
imperfecta, untreated 
hypogonadism, chronic liver 
disease, etc.)

• Alcohol intake ≥3 units/day

• Femoral neck BMD (optional but 
improves accuracy)











2 studies for FRAX in ESRD pts

• Poland >>> 2018; 781 pts; data sets were +ve

• >>> FRAX was predictive for both Hip & Major Osteoporotic Fx

• Japan >>> 2012; 485 pts; data sets were –ve, 

• >>> FRAX was not predictive 



High vs low bone turnover
Cortical vs trabecular deterioration



CKD fractures are driven by 
microarchitectural failure, not mineral 
deficit alone.



Trabecular Bone Score





In CKD G3–G5D, 
low TBS often precedes BMD 
decline.





KDIGO Guidelines 

• 2009: published the current definition of CKD-MBD & Suggested that 
BMD testing not be routinely performed

• BMD does not predict fracture risk as it does in the general 
population, and BMD does not predict the type of ROD” 

• Cross-sectional data showing >>> there are no association between 
low BMD and Fx risk in CKD







KDIGO reversed their guidelines for DEXA screening 



Screen pt with CKD & ESRD with DEXA 



KDIGO Guidelines 

• 2009: published the current definition of CKD-MBD & Suggested that 
BMD testing not be routinely performed

• 2017: suggested BMD testing to assess Fx risk ”if results will impact 
ttt decision”



KDIGO Guidelines 

• 2009: formally published the current definition of CKD-MBD & 
Suggested that BMD testing not be routinely performed

• 2017: suggested BMD testing to assess Fx risk ”if results will impact 
ttt decision”

• 2023: consider reframing CKD-MBD in the context of 2 syndromes: 
CKD-associated OP & CKD-associated CVD



Results form the 2023 Controversies 
Conferences

• To move to a framework of 2 clinical sdrm in adults:

• 1- CKD-associated OP

• 2- CKD-associated CVD

• Both included within the more general disorders of the CV & skeletal 
systems.













All CKD patients with a significantly 
reduced BMD are 

diagnosed with OP,
+/- ROD



Can we enhance the sensitivity of 
screening?





KDIGO tell us that we can use 
bone biomarkers
PTH & bsAlp can work, can be used to evaluate bone disease in the clinic

No need always to go for BBx





U-shaped PTH & Survival in ESRD





HR-pQCT

Quantifies both bone density & bone quality (micro-
architecture)
Detects early changes in bone quality seen in CKD
Poor micro-architecture contributes to Fx risk 
independently of BMD







Bone histomorphometry 
If everything fails >>> BBx



Bone Biopsy is the Gold Standard
@ the iliac crest





Why management is really 
unclear and challenging in CKD ? 



• 1- Kidney pts are complex and the pathophysiology is complex

traditional and kidney related risk factors for Fx

High and Low bone turnover lead to low bone strength but they have really 
different ttt !

• 2- Inadequate Dx tools

DEXA gives information about the quantity or the density of bones, but tells  
nothing about the quality of bones, like turnover and mineralization, that are 
important for pts with CKD

Knowing about the quality of bone, is very important and we have very limited 
tools to figure out that.

• 3- Unclear risk benefit profiles of ttt

NO, Primary RCT with Fx outcomes in CKD 3-5 including Dx pts, they are just 
BMD outcomes !



Conclusion





Final thoughts

• Patients with CKD have a higher risk of bone fractures than the general 
population

• CKD-OP is due to global impairments in bone quality & strength

• Fx rates & clinical outcomes are worse for CKD pts than the general population

• CKD pts should be risk classified for Fx (we have tools) & treated

• Consider DEXA for pts with CKD/ESRD who are post-menopausal or have risk 
factors for OP

• Biomarkers like PTH, PO4, bsAlp, they are useful but are complicated by the 
thresholds that would very vary with lab, and also by stage of CKD

• If PTH is elevated, it would have a good NPV of 90% for R/O ABD

• The mean barriers is expertise and reading the pathology and not the techniques 



MERCI
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