


• Bone strength is proportional to bone mass, measured 

with DXA

• Bone quality depend on bone architecture, rate of bone 

turnover, quality of bone matrix.

• Bone turnover markers indicate the status of bone 

quality. 

• Organic component of bone : 95% type I collagen.

• Inorganic component: minerals.



Bone Cells

Osteogenic cell Osteoblast Osteocyte Osteoclast





Fuller Albright

(January 12, 1900 – December 8, 1969)



Least significant change LSC

Lack  tissue specificity

High variability

Establishment of reliable reference ranges

BTMs reflect changes in bone turnover more rapidly than changes in other clinical test

BTMs reflect the turnover  rate of the skeleton as whole



OC

35%

B-CTx

52%

BALP

13%

Test requests

61%

26%

11%

2%

Indications

Osteoporosis

Chronic kidney disease

Malignancy

Transient hyperphosphatasemia

(post transplantation)



The most common indications for determining bone turnover markers in UZL hospital are

 Osteoporosis

 Chronic kidney disease

 Malignancy

 Post transplantation in pediatric patients

Conclusion from query



3 Questions 

Which marker(s) is (are) the beste indicator(s) of bone turnover 

in follow up osteoporosis patient? 

What is the value of bone specific alkaline phosphatase in monitoring the 

bone mineral status in patients with malignancy or post organ transplantation?

Which bone marker(s) is/are useful to assess bone metabolic states in CKD 

patients?



Osteoporosis

Diagnosis

Decision to start therapy

Monitoring and drug adherence



Osteoporosis

Types therapy

Bisphosphonates

Strontium ranelate

Raloxifene                      

Bazedoxifene

Parathyroid

hormone:Teriparatide

Denosumab
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Osteoporosis

Literature review (22 

studies)

Population

Study design

Assay (method)

Relation with BMD

Relation with fracture risk

Type treatment

Follow up months

Potential reasons of discrepancies in results





How to define a responder ?

Least significant change (LSC)

Reference interval (RI)

Naylor, K. E. et al.2016



Algorithm for use of BTMs in therapy

Decision to start therapy based on fracture risk assessment 

Measure baseline BTMs (before therapy)

Visit after 3 months to measure BTM

Significant change achieved

Yes

Reassure the patient

Mesure BMD at 18-24 months

No

Check compliance, exclude secondary causes

No

Change therapy



Conclusion

P1NP is a good alternative to OC

Further studies with reference BTMs (P1NP and B-CTx) are needed 

P1NP and B-CTx are the reference markers in monitoring osteoporosis 

treatment to confirm compliance with oral therapies, and efficacy of treatment



BALP in clinical setting

Transient hyperphosphatasemia after organ transplantation in children

Osteosarcoma

Bone metastases 



Transient hyperphosphatasemia after organ transplantation in children

Introduction

Pathogenesis

Ranchin B. et al. 2002Virology blog 2009

Literature

Guidelines 

(ELTR 2014)





Transient hyperphosphatasemia after organ transplantation in children

Algorithm

History and clinical examination

Evaluation of basic biochemical indices

Radiography if indicated

No evidence of bone or liver disease

TH is the most likely diagnosis 

Follow up
Kutílek Š et al.2012



BALP in Osteosarcoma

Introduction

Literature

Guidelines







BALP in bone metastasis

Introduction

Literature

Guidelines



Advantages of use of BTMs in oncology setting Disadvantages of use of BTMs in oncology settings

• Easily collected (not invasive)

• A variety of assays are available

• May decrease the frequency of 

imaging

• Predominantly osteolytic lesions in 

renal cell carcinoma; osteoblastic 

lesions in prostate cancer

• Lack of tissue specificity

• Fluctuation of urinary creatinine

• Effect hormonal therapies on 

resorption markers

• Both osteolytic and osteoblastic  

lesions in other types of cancers



ALP ,  BALP ,    P1CP B-CTx , DPYD     , NTX     , Ca. in urine



Roc curve  for P1NP (green), P1CP (purple), BALP (light green) and BGP (light purple)



The area under the ROC curves for TAP (0,765), for BALP (0,764), for P1NP (0,742)…. 



Conclusion

No added value of BALP

Several markers have shown promise 

BTMs in general are not ready to be used in bone metastasis setting



Chronic kidney disease-mineral bone disease 

(CKD-MBD)

Pathophysiology
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Chronic kidney disease-mineral bone disease 

(CKD-MBD)

Types

Osteitis fibrosaAdynamic bone diseaseOsteomalacia



Chronic kidney disease-mineral bone disease 

(CKD-MBD)

Guidelines Bone Biopsy is considered as the gold standard 

DXA is not recommended

PTH recommended every 3 months and ALP activity yearly



Chronic kidney disease-mineral bone disease 

(CKD-MBD)

A look back in the history!

K/DOQI (suggested I-PTH target levels in dialysis patients)

KDIGO (PTH expanded range for dialysis patients)



Chronic kidney disease-mineral bone disease 

(CKD-MBD)

Utility of NKF-KDOQI and KDIGO iPTH thresholds for 

diagnostic decision-making

sprague, S.M. el al.2016



Chronic kidney disease-mineral bone disease 

(CKD-MBD)

Other promising bone markers?



Correlations between serum P1NP values and values of other biochemical markers of bone metabolism 

in 195 male HD patients. PINP values significantly positively correlated with those of serum PTH (r 

0.652; P < 0.001) and two other serum markers of bone formation: BAP (r 0.723; P < 0.001)



Distribution of IDS iSYS Intact (a) and Roche Elecsys Total (b) P1NP values obtained in 157 CKD stage 

3–5 patients according to the eGFR value. The dashed lines represent the reference ranges proposed by 

the manufacturers.



Chronic kidney disease-mineral bone disease 

(CKD-MBD)

Conclusion

No biomarker so far clearly proved to be superior to iPTH 

PTH is still the most used biomarker

The place of bone markers in in CKD-MBD still need to be further 

studied

Longitudinal studies that compare BTMs with the gold standard 

(bone biopsy) are required



In summery 

P1NP and B-CTx are the reference markers in monitoring osteoporosis 

treatment

BTMs in general are not ready to be used in bone metastasis setting 

neither for screening nor in the diagnosis of bone metastasis in place of 

established diagnostic techniques 

No added value of BALP in osteosarcoma or in transient 

hyperphosphatemia

PTH still  the most used biomarker in CKD-MBD patients. 



UZL VUB UZG UZA SAINT-LUC  SINT-JAN JESSA 

OC YES YES X YES YES YES YES

P1NP YES* X YES X YES YES X

B-CTx YES YES YES YES YES X YES

NTX X YES X X X X YES

DPD X X X YES X X X

ISO-ALP YES YES X YES X YES YES

* referred to UCL Saint-Luc laboratory

Some laboratories in Flanders where bone markers tests are performed



Cost

Name 

of the 

test

Number of 

tests/year

Total cost 

per test

Incom RIZIV

100%B

OC 230 14.51 euro 9 euro

Manual in house 

assay (no reagent 

cost but personnel 

cost)

PINP 2 24 euro NO Mainly reagent kit 

cost

B-CTx 337 8.02 euro 12 euro Mainly reagent kit 

cost

BALP 82 182.53 euro 12 euro Reagent kit cost+ 

personnel cost



Actions ? 

Contact the test-requesting clinicians from the departments Orthopedics 

Tumors and pediatric transplantation for the possibility of cancelling 

BALP test

Replace osteocalcin assay with P1NP assay once P1NP assay allowed to be 

refunded by RIZIV



Thank you


