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Bone metabolism diagnostics

Current biomarkers
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Recommendations for reference bone turnover markers

Serum CTx- choosed as reference standard for bone resorption

 

Rationale

 1. The standard in the assay is well characterised, is an 8-aa peptide and 

this  allows the development of clearly defined reference standard

 2. ….it is likely that most CTx is derived from osteoclastic resorption given 

that  treatments that reduce bone turnover reduce such markers to very low 

levels

 3…

 4. The biological and analytical variability have been well documented

 5. The assay has been automated and widely available

 6. The assay is available for serum or plasma

The IOF-IFCC Bone Markers Standard 

Working group



Serum PINP- choosed as the reference standard for bone formation

  Rationale

1. PINP reflects the synthesis of the most abundant protein of bone 
tissue

2. The standard is less well characterised; mw is much larger than 
35,000 D.

3. ….it is believed that most PINP is produced during bone formation; 
it has been evaluated already for fracture prediction and monitoring  
therapies

4.    
5. The biological and analytical variability have been well documented
6. The assay has been automated and is widely avaialable

October 2010

Recommendations for reference bone turnover markers

The IOF-IFCC Bone Markers Standard

Working group
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Cyrcadian rythm of CTx
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Determinants of BTM in healthy women

A) Normal ranges in premenopausal women aged 20-25 y
B) Normal ranges in women aged -45 y



Expected values in healthy subjects 
Total P1NP

Beta- CTx



CD = K  CVCD = K  CVAA
22 + CV + CVII

22    

K =2.77K =2.77

Cavalier E et al, 2020

-RCV, CD, LSC- 

the least amount of change between two 

consecutive BMD measurements can be 

considered clinically significant



Doshi BK et al, 2023



Biomarkers of bone turnover

Change from baseline after 3 months of 

treatment

Shadow zone

Change>LSC



Laboratorio clinico e metabolismo osseo: 

la valutazione del paziente

2022 2023 10/2024

Numero  

Richieste

P1NP      1431

CTx         11186

b-ALP      5699

2435

14664

8480

2529

15237

7633
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Aguilar et al, 2023



Pragmatic approach to patients with CKD 

G4-G5D  and osteoporosis

Evenpoel P et al, 2021



Bover J et al, 2021



In contrast to collagen-based markers, TRACP may reflect different aspects of 

osteoclast function; osteoclast adhesion, osteoclast number and degradation of 

non-collagenous proteins

Assessment of osteoclast 

number and function  



TRACP-5b: measurement methods 

Analytical performance

Reference range



The kidney-vascular bone axis in CKD-MBD

Kaur R et al, 2022



2024


	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22
	Diapositiva 23
	Diapositiva 24

