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PTH determination: 
Two generations of assays  

present on the market 
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PTH (1-84) 

Amino-PTH Truncated  fragments 

Large C-terminal fragments 



Second generation PTH assays     
« intact » PTH » 

PTH (1-84) 

Amino-PTH 

Large C-terminal fragments 

Truncated  fragments 



3rd generation PTH assays 

PTH (1-84) 

Amino-PTH Truncated  fragments 

Large C-terminal fragments 



What about PTH standardization? 



Souberbielle JC, Kidney Int, 2006. 



SOURCE: Belgian Institute of Public Health, survey 2013/3  



Would it be possible to 
standardize PTH assays? 



Requirements for  
PTH assays standardization. 
• International willingness to standardize the assays under IFCC auspices. 
• Commutable International standard available to calibrate the assays 
• Universally accepted Reference Method Procedure (LCMS/MS) 

 
 



2010: IFCC Working group on PTH 
standardization 



2019: IFCC  
Committee on 
Bone Metabolism 
C-BM 
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https://www.ifcc.org/ifcc-scientific-division/sd-
committees/c-bm/ 











Adapted from 2017/2 Belgium IPH external control, with kind permission. 



Adapted from 2017/2 Belgium IPH external control, with kind permission. 
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LCMS/MS methods? 
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LOQ: 39.1 pg/mL    LOQ: 16 pg/mL 



Kumar V et al, Clin Chem 2010 



Kumar V et al, Clin Chem 2010 supplemental data 



PTH standardization: conclusions 
• PTH standardization is possible but: 
• Need to have the RMP for PTH available 
• Need to show commutability of IS 95/646 
 

 
 



PTH fragments and  
post-translationnal modifications 
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PTH fragments 

• « non 1-84 PTH » fragment is supposed to accumulate in CKD D’Amour, Clin 
Chem 2005 





PTH fragments 

• 7-84 does not seem to be detected in human serum by LCMS/MS Singh et al Clin Chem 2015 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

… 
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But… 









And also… 



Interestingly, the reference range for the Fujirebio 3rd generation PTH assay in this 
population of healthy, vitamin D–sufficient African sub jects from Ivory Coast (6.1–35.8 
pg/mL) is very similar to that obtained in a population of healthy, vitamin D–replete 
French and Belgian individuals (6.4–41.8 pg/mL) [30].  
On the other hand, the ULN obtained with the second-generation PTH assay from Roche 
in healthy African subjects (71.7 pg/mL) was much higher than what we previously 
reported in French and Belgian subjects (≈50pg/mL) from different studies *2, 28+.  
This discrepancy may reasonably be attributable to interfering PTH fragments that are 
present in Africans. This finding warrants wider investigation using 3rd generation PTH 
assays and also highlights the lack of specificity of 2nd generation PTH assays, as well as 
the lack of PTH standardization.  
This also shows the necessity for each country and laboratory to define their specific 
reference ranges. 



Oxydized PTH 
A new analytical challenge?  

http://www.google.be/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=6ll1zoEKoa2-MM&tbnid=pBM_JIDAFzoNzM:&ved=0CAUQjRw&url=http://sharlapatrick.com/dont-rustout/&ei=RW22U8fGLcSVPJHAgJAJ&bvm=bv.70138588,d.ZWU&psig=AFQjCNF6PgSlynXKYxuIaaOxNpbIldhPmQ&ust=1404550810489390


Hocher, Nephron Clin Pract 2016 



Ox-PTH 

• PTH can be oxydized on a methionine in position 8 and 18. 
• Oxydized PTH is biologically inactive 
• n-oxPTH, but not ox- PTH or iPTH, was associated with the EVOLVE 

primary composite endpoint Tepel JCM 2013 

 
• A new analytical target? 
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Amino-PTH 
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The            PTH ratio onndgenerati

onrdgenerati
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As, physiologically, (7-84) PTH is much more 
abundant than Amino-PTH, this ratio should 

always be <1 



Amino-PTH 
• Amino-PTH is overproduced in PCa  (Rubin, Clin Chem 2007; 

Caron, Clin Endo 2009) and in some cases of severe primary 
hyperparathyroidism (Rakel, Clin Endo 2007). 

• This has led to an inversion of the  

 ratio, which is physiologically not possible. 

• In uremic patients, an inverted ratio is an indicator of 
marked parathyroid enlargement (Komaba, NDT 2008), and is 
restored after cincalcet treatment (Komaba, NDT 2010) or 
after parathyroidectomy (Tanaka, Clin Nephrology 2005). 

 

 

onndgenerati

onrdgenerati

2

3





3.0 

2.5 

2.0 

1.5 

1.0 

0.5 

0 

Healthy elderly Renal transplant  Hemodialysis Parathyroid  
adenoma 

Parathyroid  
carcinoma 

P
TH

 r
at

io
 (

3
rd

 g
en

er
at

io
n

/2
n

d
 g

en
er

at
io

n
 a

ss
ay

) 
<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.05 



53 

0,4

0,6

0,8

1,0

1,2

1,4

1,6

1,8

2,0

HD Healthy PHP PCA



Characteristics of the ratio as a tumor marker, based on 3 
different studies involving 99 cases 

Positive predictive value: 96.2% (range: 50-100%) 
Negative predictive value: 89% (range: 60-100%) 

Schulte, Nature Reviews Endocrinology, 2012 



Amino-PTH: issues and perspectives 

• DiaSorin has changed the standardization of their iPTH assay 
• Difficult to « recalibrate » in practice 
• Perspective: LCMS/MS… 
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PTH reference range 



 
How should we establish PTH 

reference ranges? 



Actually 

ISO 15189 guidelines 
« Laboratories should verify the manufacturers’ reference range » 
 
Kits IFU 
«Laboratories should establish their own reference range »  



How should we establish the RR for PTH? 

Avoid any conditions of primary or secondary hyperparathyroidism! 
 
eGFR>60 ml/min/1.73m² 
25-(OH) vitamin D > 30 ng/mL 
Normal Ca and P levels 
(Ca intakes) 



Most manufacturers never used these 
criteria to calculate the RR 

Most of these RR have only been established 
in participants from European ancestry! 



Methods Reference range  
(Manufacturer) 

(pg/ml) 

Lower and Upper Reference 
limits (95% Confidence – 
Interval) obtained in our 

reference population 
(pg/mL)   

2nd generation assays 

Abbott Architect 15.0 - 68.3 16.3 - 64.7 

Beckman Access 12 - 88 10.1 - 47.4 

DiaSorin N-tact IRMA 13 – 54 7.2 - 35.7 

DiaSorin Liaison N-tact 17.3 - 72.9 21.3 - 68.2 

Ortho Vitros 7.5 - 53.5 10.8 - 47.5 

Roche Elecsys 15 - 65 13.7 - 50.2 

Scantibodies Total intact PTH 14 - 66 7.8 - 49.7 

Siemens Immulite 12 - 65 5.4 - 57.1 

3rd generation assays 

DiaSorin Liaison 1-84 5.5 - 38.4 4.6 – 32 

Scantibodies Ca-PTH IRMA 5 - 39 6.8 - 30.8 

Differences in Reference Ranges established by Manfacturer versus Our Lab 



Impact 
18% of PTH values observed in our lab are comprised between our 
and the manufacturer’s RR 
Most of these patients presented 25(OH)D values far below 30 
ng/mL 
 
 
 Interest for a multi-center multi-ethnic well designed 
study to establish RR for PTH with all the different available assays! 
 
 
 



A few words on pre-analytical 
considerations… 
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Pre-analytical considerations 

• Mesure PTH in morning fasting samples 
•  Calcium (ionized), creatinine and 25(OH)d ar emandatory to interpret 

a PTH result (+phosphorus and calcium intakes if possible) 
• EDTA should be preffered over serum if samples can’t be processed 

rapidly by the lab (8 hours) 
• Long term storage at -80°C: up to 2 years (either on serum or plasma 

but could be method-dependent) 
•   
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PTH related Peptide 
(PTHrP) 
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Important take-home messages 
• 3rd and 2nd generation PH assays provide the same clinical information 
• There is an important lack of standardization of PTH assays. 

Standardization program is ongoing, but only 3rd generation assays can be 
standardized in CKD patients 

• If 7-84 PTH does not probably exist in-vivo, many other fragments can 
interfere with 2nd generation PTH assays 

• Importance of the reference ranges!!! 
• Future importance of post-translationnaly modified PTH (?) 
• Robust preanalytics needed 
• Future interest of PTHrP? 

 
 




