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Case 1

Metabolic Bone Clinic Referral

• 75 year old female

• Referred to Metabolic Bone Clinic 2011

• Multiple fracture risk factors
– Age

– Early menopause

– Long-term prednisolone use

– Low calcium intake

– CKD stage 4

Multiple Co-Morbidities

• ESRF from MCGN

• Renal transplant in 1993
– eGFR 20

• Diabetes Mellitus

• Previous TB

• Hypertension

• Hyperlipidaemia

• Hypovitaminosis D
– Treated 40,000IU/month for 6 months



Fracture Risk and BMD Loss
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Bone Profile
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Despite vitamin D replacement PTH still high

Likely both osteoporosis and  CKD metabolic bone disease



What would you do?

1. Prescribe active vitamin D

– Lowering PTH may cause adynamic bone disease

2. Prescribe bisphosphonate

a) Would you use normal or half-dose

b) For what duration

3. Perform a bone biopsy

– Exclude adynamic bone disease (unlikely as PTH high)

4. Measure bone specific ALP

– If high adynamic bone disease unlikely



What we did

1. Optimised calcium status

– Adcal D3 one tablet daily (CV risk)

2. Risedronate 35mg once fortnightly

– As PTH >150 adynamic bone disease unlikely

– Bone biopsy best practice

3. Discuss with renal physicians regarding active vitamin D

4. Follow-up 3 months



Case 2

Metabolic Bone Clinic Referral

• 66 year old female
• Referred metabolic bone clinic 2009
• Renal History

– ESRF
– Anti-GBM  + ANCA positive cresenteric 

glomerulonephritis
– Renal transplant 2003
– Stable eGFR 32ml/min

• During ESRF had hyperparathyroidism 
→ parathyroidectomy

Fragility Fracture Risks

• Early menopause

• Post-transplant steroids

• Loss of vertebral body height

• BMD evidence of osteoporosis



Osteoporosis History

• Osteoporosis diagnosed post-transplant 2003

–T-score hip -3

• 2005

–worsening BMD: T-score hip -4.4

–alendronate started

• 2007

–11% improvement in BMD

–T-score hip -3.9

• When seen as new patient in 2009 BMD improved and stable

–Continued alphacalcidol + alendronic acid



Seen January 2010- Deterioration 

• Further fractures
–Metatarsal stress and rib fractures

• Falling BMD
–4.1% fall over 12 months

• T score
–Spine -4.4

–Hip -2.6

Summary- 4 years alendronate therapy, previous 

parathyroidectomy, worsening BMD



Fracture Risk And Bone Mineral Density Change

Risk Type 10 Year Risk

Major Fracture 39%

Hip Fracture 19%
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What would you do?

1. Stop alendronic acid

2. Perform bone biopsy

– Exclude adynamic bone disease

3. What other treatments would you consider



What we did

1. Stopped alendronic acid

2. Inititated teriparatide
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Isotope Bone Imaging Response

Pre-Teriparatide Post-Teriparatide



BMD and Calcium Response
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•Hypercalcaemia with teriparatide initiation

•Responded to alphacalcidol reduction (1mcg to 0.5mcg)

BMD Response

•Increase over 6 

months

•10% at lumbar spine



Siamese Twins – CKD, osteoporosis

• CKD and osteoporosis get much more common with 

advancing age

• So “co-localisation” is inevitable

• BUT, CKD has its own important set of skeletal 

consequences

• How do these interact with, affect, alter, osteoporosis

• Diagnostically ?

• Therapeutically ?



Are we singing from the same hymnsheet?

• Rheumatology/Osteoporosis/Care of the Elderly

• Nephrologists

• CKD, Dialysis, Transplantation





Osteoporosis

‘…a systemic skeletal disease characterised by low bone mass and 

microarchitectural deterioration of bone tissue, with consequent 

increase in bone fragility and susceptibility to fracture’

Common sites of fracture

Spine

Neck of femur

Wrist



Bone disorders in CKD
• Systemic dysregulation of bone and mineral metabolism, defined as  CKD-

MBD (includes biochemical abnormalities and calcification in vascular and 

soft tissues)

• Renal osteodystrophy : abnormalities in bone histomorphometry that 

develop as a consequence of CKD-MBD

Adynamic Bone disease Mixed osteodystrophy

Osteomalacia HPT II 



Clin J Am Soc Nephrol 3 :S 170-174, 2008

Prevalence of spectrum of bone disorder in CKD-MBD



Osteoporosis and CKD-MBD

➢ 60% of women with osteoporosis  had CKD stage 3 and 

23% had CKD stage 4

NHANES III: Renal Compromise & Osteoporosis:  GFR <35 ml/min)



Association betweeen hip  fracture   (NHANES III) Participants  (Nickolas et al , JASN 2006; 17: 3223-3232

Fracture risk in CKD



Overview



Epidemiology



Pathophysiology



But maybe in reality….



Double jeapardy

X 3



Overview



Clinical Risk Factors



BMD



Bone Turnover



Bone Histomorphometry



But, caveat….



Treatment paradigm - 1



Treatment paradigm 1



Pragmatism



Dexa distribution



Testing – who, where, when



Biases and error



Treatment Paradigm - 2



Renal relative risk

X 1.5



Too high, too low…



Composite risk scoring



How to treat – non-drug



Active Rx - primum non nocere



Treatment - drugs



Treatment – drugs



Treatment in dialysis patients



Newer drug options (?)



Evidence for newer drugs



Synthesing some themes



Putting it all together (?)


