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Agenda
• The Why: 

• why OP is important ?

• The What: 

• what is required to make a Dx of OP ?

• The How: 

• How to screen/monitor ?















Dangerous Duo



Why do we worry 
about Bone & CKD 

pts?

Why OP is important 
in CKD ?



Hip Fx risk in CKD



Progressive incidence of Hip fx



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

risk of OP

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

matched population





When ESRD pts Fx, they 
have x 2 risk of mortality



Outcome of Hip Fx



DALY in Fx due to OP 



1995:
Alendronate

2000:
Sevelamer

2004:
Lanthanum
Cinacalcet



Definitions



Osteoporosis

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



…by WHO





NIH definition (2000)

•NJE define OP as = 

skeletal disorder characterized by

“compromised bone strength (Q&Q)”

predisposing to “increased Fx” risk.



Quality Density

Determined by peak 
bone mass & amount 

of bone loss 

Physical composition, 
architecture, turnover, 

repair, damage, 
mineralization

Bone 
Strength





What is required to 
make a Dx ?



One beam is absorbed more by soft tissues (like fat and muscle),
The other by bone.
How much is blocked by bone, tells how dense or strong your bones 
are.



Quantitative Ultrasound Details

Also Known As QUS

Purpose
Measures bone density using 
sound waves

Sample None

Preparation No preparation

Procedure
Ultrasound scan of peripheral 
sites

Test Timing 5-10 minutes

Test Price (INR) 1000-3000

Result Value T-score & Z-score

Normal Value Normal bone density

Accuracy
Reliable Bone Density 
Estimation

Interpretation
Lower scores indicate an 
increased risk of 
osteoporosis

Computed Tomography Scan Details

Also Known As CT Scan, CAT Scan

Purpose
Detailed cross-sectional images 
of bones

Sample None

Preparation Fasting

Procedure Scan

Test Timing 10-30 minutes

Test Price (INR) 5000-15000

Result Value
Detailed images of bones & 
potential fractures

Normal Value Normal bone structure

Accuracy Advanced DXA

Interpretation

Helps in diagnosing and 
evaluating bone conditions 
based on detailed images 
obtained





Clinical Dx





2 studies for FRAX in ESRD pts (not robust)

• 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 



KDIGO CKD-MBD Guidelines, 
KI Int Suppl 2009



The bone component, we just call that ROD





2009
👉 CKD-MBD definition
👉 BMD testing not be 
routinely performed
👉 cross-sectional data 
showing, there are no 
association between 

low BMD and Fx risk in 
CKD 



2009
👉 CKD-MBD definition
👉 BMD testing not be 
routinely performed
👉 cross-sectional data 
showing, there are no 
association between 

low BMD and Fx risk in 
CKD 

2017
👉 reversal of decision 
👉Longitudinal studies : 
“low BMD & Fx risk”
👉 we should get BMD 
testing to assess Fx risk 

if your result will 
impact ttt decisions







A meta why KDIGO reversed their guidelines 
for DEXA screening !



So, to screen pt with CKD & ESRD with DEXA 



TMV classification = 
…better characterization of bone disorders in CKD













Why Management is really 
unclear & challenging in CKD 

?



3 buckets…

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

• Pts have both traditional and kidney related risk factors for Fx (many of them interact 
with each other)

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

• 2- the second is, we have really 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

• Even in the general population, it is estimated that about 70% of Fx occurs in those pts 
whose T-score is >2.5 = T-score that don’t meet the definition of OP

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





The higher the PTH, more likely to have a 
higher bone turn over & vice versa

PTH < 150 
pg/mL

High Ca, 
low/high PO4, 

Low Vit D, 
high FGF23, 
low Klotho

PTH > 600 
pg/mL

Low Ca, 
high PO4, 

low Vit D, high 
FGF23, 

low Klotho











In clinical practice …





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





Normal & CKD pts
imaging with DEXA & HR-QCT & 

failure load = strength of bone
stratified by: whether DEXA is Nl, Osteopen, Osteopor

At any level of DEXA-defined bone 
density (Osteopen or Osteopor), 

if there is concomitant CKD, bone 
quality will be worse 









Bone Biopsy is the Gold Standard
@ the iliac crest





Vit D
Improves mineralization and treats high turnover bone disease

















K+-Citrate

• Based on that >>> western diet are high 
in acid

• The bone is the biggest buffer of acid in 
the body

• When we eat a high acid diet >>> we 
leach the Ca out of the bone to mobilize 
the alkali

• If we give Na-Alkali >>> we will induce 
Hyper-Ca uria

• 3-4% increase in BMD & suppression of 
bone resorption & increase in bone 
formation

• K+-Citrate >>> protective effects from >>> 
Alkali loading + may be an anabolic effect



Beta-blockers

• Bone is regulated by the SNS

• SNS results in an increase in 
bone resorption & suppresses 
bone formation

• Use of beta blockers to protect 
the skeleton

• Atenolol as a bone protecting 
agent !



• 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

• So if PTH & bs Alp are not low >>> we would be comfortable to say that we don’t 
have ABD

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



MERCI
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