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Technical Aspects in the Measurement 

of Vitamin D Status

ÅWhat should we be measuring: 25-OH-D or 1,25-(OH)2D?

ÅBrief overview of current methods

- Antibody-based Methods 

- LC-based Methods 

ÅCurrent controversies in vitamin D assay 

- What is the Normal range for 25-OH-D?

- Performance Characteristics of Current 25-OH-D Assay

- Standard Reference Material

- Are Vitamin D2 and Vitamin D3 biologically equivalent ? 

- Frequency of 25-OH-D assay? 

Talk Overview:  



Janssens W et al (2009) Am J Respir Crit Care Med 179:630-6.
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DiaSorin RIA , 125I -ligand

-ACN extraction, primary & secondary Ab

-Co-specific for  25-OH-D2 and 25-OH-D3

IDS RIA , 125I -ligand

-ACN extraction, primary & secondary Ab

-discriminates against 25-OH-D2 (0.75)

HPLC

LC-MS/MS

RIA Kits

EIA/Chemiluminescence 

DiaSorin Liaison, chemiluminescence

-whole serum, w/antibody coated particles

-Detects 25-OH-D2 & 25-OH-D3,180 smpls/h

IDS EIA on New Dedicated Instrument

-no extraction, biotin labeled ligand, 

-avidin-labeled horse radish peroxidase

-discriminates against 25-OH-D2 (0.75)

Roche E170 Analyzer.

Automated electro-chemiluminescence method
-detects ONLY 25-OH-D3
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Current Controversies with 25-OH-D assay

(a) What is the normal range?

(b) Performance Characteristics of Current 25-OH-D Assays

i)   Vitamin D External  Quality Assessment Scheme  (DEQAS)

ii)   Measurement of Total 25-OH-D in samples 

iii)  Measurement of 25-OH-D2 content 

iv)  Pediatric samples 

(c) Are Vitamin D 2 and Vitamin D3 biologically equivalent ?   

Are separate assays of 25-OH-D2 and 25-OH-D3 clinically useful? 

(d)  Can we avoid use of 25-OH-D assay? 

Suggested frequency of  25-OH-D Testing 



Plasma 25-OH-D Ranges

Hollis (1997) - RIA Assay                        = 9.9 - 41.5 ng/mL

(Chapter 38-óVitamin Dô 1st Edition) 

5 40 100

Deficiency

Insufficiency Sufficiency

Toxicity 

K/DOQI

ng/mL30

Jones (1978)- HPLC Assay                    = 9.1 - 23.9 ng/mL (Winter)

Hollis (2005)- CLIA Assay                      = 9.5 - 52.0 ng/mL

(Chapter 58 óVitamin Dô 2nd Edition)

Observed Normal ranges

Proposed Target ranges



(Jan-Mar)

Deficiency Insufficiency Sufficiency

at Latitude 59º N

(Sep)

17.6 ng/mL 23.6 ng/mL



Prevention and Treatment of vitamin D insufficiency 

and vitamin D deficiency 

.  

5 40 100

Deficiency

Insufficiency Sufficiency
Toxicity 

K/DOQI

ng/mL30Adapted from 

Hollis Plasma 25-OH-D

Vitamin D intoxication at

25-OH-D >250 ng/mL

SUGGESTED  THRESHOLD = 30 ng/mL or  75 nmol/L 
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ASSAY METHOD PERFORMANCE 

LC-BASED  versus ANTIBODY-BASED

DIFFERENT STRENGTHS & WEAKNESSES

OPERATOR PERFORMANCE

LEVEL OF EXPERIENCE WITH VITAMIN D



What is the óGold Standardô to judge 25-OH-D Assays by?

1) Gas Chromatography-Mass Spectrometry(GC-MS)

Extraction; lengthy purification; derivatization; GC; detection of fragments

Å Seamark DA, Trafford D, Makin HLJ (1980) The estimation of vitamin D and some metabolites in human 
plasma by mass fragmentography. Clinica Chimica Acta 106:51-62

2) HPLC with UV Detection

Extraction; clean-up on LC-1; separation  25-OH-D2 & 25-OH-D3 on LC-2; UV

Å Eisman JA, Shepard RM, DeLuca HF(1977) Determination of 25-hydroxyvitamin D 2 and 

25-hydroxyvitamin D 3 in human plasma using high pressure liquid chromatography. 
Analytical Biochemistry 80: 298-305.

Å Jones G (1978) Assay of vitamins D2 & D 3, and 25-hydroxyvitamins D2 & D 3 in human plasma by high-
performance liquid chromatography. Clinical Chemistry 24: 287-298.

3) All -Laboratory Trimmed Mean (ALTM) from 650+ labs

Adopted by DEQAS as appropriate tool for comparison of data in lieu of GC-MS 

4) Vitamin D Council claims it is the Diasorin RIA assay!
John Cannell promotes the Diasorin assay  as a check for the  blood spot assay 









COMPARISON OF HPLC vs DIASORIN RIA

Lensmeyer et al (2006) Clin Chem 52:1120-6



COMPARISON OF HPLC vs DIASORIN RIA

Lensmeyer et al (2006) Clin Chem 52:1120-6
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Development of SRM 972

Level 1
65 ± 15 nmol/L 25-hydroxyvitamin D3 ���´�Q�R�U�P�D�O�µ��

Level 2
�%�O�H�Q�G���R�I���´�Q�R�U�P�D�O�µ���V�H�U�X�P���D�Q�G���K�R�U�V�H���V�H�U�X�P���W�R���R�E�W�D�L�Q���D�S�S�U�R�[�L�P�D�W�H�O�\���K�D�O�I��
the level of 25-hydroxyvitamin D3 �L�Q���W�K�H���´�Q�R�U�P�D�O�µ���S�R�R�O����������± 5 nmol/L)

Level 3
�´�1�R�U�P�D�O�µ���V�H�U�X�P���V�S�L�N�H�G���Z�L�W�K���D�Q���H�T�X�L�Y�D�O�H�Q�W���D�P�R�X�Q�W���R�I������-

hydroxyvitamin D2

Level 4
�´�1�R�U�P�D�O�µ���V�H�U�X�P���V�S�L�N�H�G���Z�L�W�K����-epi-25-hydroxyvitamin D3

(Courtesy of Karen Phinney, NIST)


