The ISO 22369 Standard considers as a Laboratory error as « Any error, from analyses prescription to the final report of the results, bad interpretation of these ones and inappropriate reaction in front of them”. We present here what might thus be considered as a laboratory error in a 25-hydroxyvitamin D (25VTD) determination.

Indeed, we report here the case of a 60 yo woman diagnosed as having a VTD deficiency (serum 25VTD measured with the automated Roche Elecsys method at 12 ng/ml) by her rheumatologist. She was thus given a single 600000U VTD2 dose. 
Two weeks later, the serum 25VTD measured with the same assay did not change and was still at 11 ng/ml. 

She was then referred to our unit for extensive laboratory testing. All the tests that we performed were normal, including 25VTD (50 ng/ml with the Diasorin RIA)!

In order to explain the discrepant results between the Roche and Diasorin methods, we studied in 11 healthy subjects (5 men, 6 women aged 21-62) the elevation of 25VTD after a single 600000U VTD2 dose. Samples were drawn before, 7 and 28 days after the supplementation and we used a third (HPLC), which separates 25VTD2 and 25VTD3, as a reference.

Before supplementation (D0), the mean 25VTD concentration±SD of our volunteers was similar with the RIA (29.3±6.8 ng/mL) and the Elecsys (30.2±6.0 ng/mL) but slightly higher (p<0.001) with HPLC (33.1±8.1 ng/mL). Five, 6 and 8 subjects had a 25VTD concentration >30 ng/mL on D0 with RIA, Elecsys, and HPLC respectively. At D7, 25VTD increased only with the RIA and HPLC assays. This increase was due solely to an increase in 25VTD2, as indicated by the HPLC data. All the subjects had a 25VTD concentration >30 ng/mL with the RIA and HPLC assay, whereas this was the case in only two subjects when the Elecsys assay was used. At D28, 25VTD remained >30 ng/mL in all subjects with RIA and HPLC, whereas the level was <30 ng/mL in all subjects with the Elecsys.

Although skin exposure to UVB produces VTD3 and food sources of VTD contain mainly VTD3, supplementation is often made with VTD2, especially in the USA. As long as VTD2 is available, it is mandatory to measure 25VTD with a method that recognizes both 25VTD2 and 25VTD3. The case briefly described above shows that measuring 25VTD with an assay exclusively specific for 25VTD3, like Roche Elecsys, may underestimate VTD status and thus potentially lead to overtreatment, and to expensive and stressful explorations
