New analytical procedures for the laboratory diagnostics of endocrine diseases: perspective and limitation of high-throughput approaches: 25-OH vitamin D determination"
Dr Etienne Cavalier
Department of Medical Chemistry

University Hospital of Liege, University of Liege

Domaine du Sart-Tilman

B-4000 Liege, Belgium

Etienne.cavalier@chu.ulg.ac.be
Vitamin D (VTD) is a lipophilic steroid pro-hormone that can be present in two forms. The first one, VTD3, is the “natural” form and is obtained after sun exposure of the skin. The second one, VTD2, can be found in certain plants and mushrooms. In some countries (USA, UK, France,…) both forms can be present in pharmacological supplements or food fortification, whereas in others the D3 form is the most predominant one.

VTD2 and VTD3 undergo hepatic hydroxylation on the carbon in position 25 to give respectively 25-OHD2 and 25-OHD3. These two latter undergo a second hydroxylation in the kidney to give the most potent form of vitamin D, 1,25(OH) vitamin D2 or D3.

It is now well known that to estimate the vitaminic D status of a patient, physicians should order 25-OH and not 1,25(OH)2 vitamin D determination. However, the lipophilic nature and the potential presence of two forms render this determination very complicated.

Until recently, most of laboratories used the DiaSorin RIA kit for 25OHD determination. It is thus with this kit that the different “cut-offs” for vitamin D sufficiency have been obtained, as it was the one that was generally used in the different clinical studies. However, the dramatic raise in 25OHD requests led laboratories to look for more automated methods. 
In the end of 2009, the different ways to measure 25OHD were the following:

· “Commercial” assays:

· RIA assays: DiaSorin RIA, IDS RIA, Diasource RIA

· ELISA assays (manual or adapted on ELISA automates): IDS ELISA, Immundiagnostik ELISA,...

· Immunochimiluminescent automated methods: DiaSorin Liaison, IDS iSYS, Roche Modular, Cobas and Elecsys.

· “In-house” assays:

· HPLC: home-made or Chromsystems

· LC(GC)MSMS: most often home-made or recently Chromsystems

It should be noticed that, up to now, there are is no International standard for 25OHD. Indeed, the lipophilic nature of the molecule renders very difficult the spiking of serum samples with alcoholic solutions as it induces matrix effects and aberrant values. 

Some of the above mentioned kits present various degrees of 25OHD2 recognition (from 0 to 100%), which can cause pitfalls in countries where D2 can be present.

Fortunately, when we look at the results of the International Quality Control UK-DEQAS (which includes nearly 600 participants), the current situation is not (globally) so bad, particularly when we compare with other situations where (a) cut-off concentration(s)
is (are) used in clinical practice whatever the assay used, cf. parathormone determination for the follow-up of hemodialyzed patients. The coefficients of variation generally turn around 10% for any technique – even for the so-called “reference” techniques, namely LCMSMS.
Indeed, if we agree to say that these methods can be used as reference methods in some reference expert laboratories 1, we can not talk anymore of reference methods when they are used for massive production of results, with a single online-step deproteinization and an injection of poorly purified samples in the system. The technical knowledge and particularly the maintenance skills are also much more important to run these methods. In January 2009, Quest Laboratories, “the world’s leader in testing”, which routinely uses LCMSMS systems flawed more than 1000 vitamin D determinations and had to recall the patients.
On the other hand, some small laboratories that had to face the increasing amount of VTD requests have adapted ELISA methods on semi-manual automates. We recently highlighted that, when doing so with the IDS ELISA, a tremendous overestimation of the high valued samples occurred, leading to erroneous medical decisions. 
Recently, the National Institute for Standardization and Traceability proposed four standards, among which one could be used as an International Standard. One should then notice that if all the assays are recalibrated against this standard, the will be a need to redefine the cut-offs for vitamin D sufficiency.

In conclusion, 25OHD determination remains quite delicate. Indeed, the lipophilic nature of the compound, which can be present in two forms, combined to the actual lack of an International Standard should bring Clinical Biologists to cautious positions in front of this assay. However, the numbers of requests for this parameter has exploded in the last five years, leading laboratories to use analytical systems that are not basically designed to respond to mass determination. 
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