Analytical Validation of Diasorin Liaison and Roche Elecsys Methods for the Determination of Osteocalcin
Osteocalcin (OSC) determination is not an easy task. Indeed, “intact” OSC (AA 1-49) is unstable because it is cleaved between AA 43 and 44. This generates an N-mid fragment (AA 1-43), much more stable than intact OSC. The antibodies used in the kits must thus recognize both OSC and N-mid fragment.
The aim of our study was to validate 2 automated methods (Diasorin Liaison (LIA) and Roche Elecsys (ELEC)) designed for the determination of OSC in serum.

Both methods were found to be sensible (limit of detection < 0.50 ng/mL) and reproducible (intra- and inter-assay variation respectively <2 and <5%).  
We performed a recovery test according to the NCCLS recommendations. This showed a mean recovery of 98% for LIA and 97% for ELEC. The dilution of 3 sera containing elevated levels of OSC showed a slightly better linearity for ELEC than for LIA (mean recovery: 98 vs. 115%).
When we compared the results obtained with the 2 methods on 50 patients, the Bland-Altman test showed a mean difference of 6.9 ng/mL and a clear tendency for ELEC to give higher results than LIA in patients presenting elevated OSC levels. The results obtained with ELEC were significantly higher (31%; p<0.0001) than those obtained with LIA. 
We studied the stability of OSC at room temperature (RT), +4°C and -20°C on 10 fresh samples. Our results showed that OSC was stable up to 3 days at RT. At 4°C, a significant (p<0.05) but slight increase of maximum 6% was observed after 3 days. At -20°C, we also observed a significant (p<0.05) increase of 8.5% after 2 days, but a decrease of 9 and 11% respectively after 15 and 30 days (p<0.05). 
In non-menopausal women, the reference range published for ELEC is broader than LIA (<31 ng/mL vs. <24 ng/mL respectively) which is consistent with our observations, whereas in post-menopausal ones, LIA’s reference range are surprisingly higher than ELEC (<59 ng/mL vs. <46 ng/mL). This discrepant observation may be attributable to the different means used by the 2 societies to establish their reference range. Indeed, Diasorin selected patients with 25-OH vitamin D levels >20 ng/ml and estimated the higher and lower limits on a Gaussian distribution (mean±2 SD). On the other hand, Roche evaluated the reference range in women with no hormonal substitution treatment and took the percentiles 5 and 95 as normal limits.
In conclusion, these 2 techniques perform analytically well but they do not give comparable results. This is due, for one part, to the lack of an International standard against which the societies could calibrate their kits, and for the other part, to the possible difference in the cross reactions between the antibodies and the N-mid fragment. 

